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DECLARATION AND ASSIGNMENT
This combined Declaration and Assignment is in relation to the patent application
entitted SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS
attorney docket TWIL-Po1-US2 which was filed on 01 October 2012 and given

application number 13/632,798.

As the below named inventor, I hereby declare that:

» 1 have reviewed and understand the contents and the claims of the patent
application.

* T acknowledge the duty to disclose all information known to me to be material to
the patentability of the claims of the patent application.

* [ believe that I am the original inventor, or an original joint inventor, of a claimed
invention in the patent application.

* The patent application was made or authorized to be made by me.

I hereby acknowledge that any willful false statement made in this declaration is

punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than (5) years,

or both.

WIIEREAS, Twilio, Inc. (“the assignee”), a state of Delaware corporation located at
501 Folsom Street, 3" Floor, San Francisco, California 94105 is desirous of acquiring

an exclusive right to the claimed invention.

For valuable consideration that 1 acknowledge, 1 hereby sell and assign to the
assignee the full and exclusive right and title to the invention, to all patent
applications for the invention in the United States and in all other countries, and to
all patents issued on the invention in the United States and in all other countries;
and I hereby request the Director of the United States Patent and Trademark Office

to issue all patents on the invention tothe assignee.

Executed by:

Name Signature Date

Jeff Lawson Oct 3, 2012

TELESIGN EX1002

Page 4
TW_00011153



DECLARATION AND ASSIGNMENT
This combined Declaration and Assignment is in relation to the patent application
entitted SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS
attorney docket TWIL-Po1-US2 which was filed on 01 October 2012 and given

application number 13/632,798.

As the below named inventor, I hereby declare that:

» 1 have reviewed and understand the contents and the claims of the patent
application.

* T acknowledge the duty to disclose all information known to me to be material to
the patentability of the claims of the patent application.

* [ believe that I am the original inventor, or an original joint inventor, of a claimed
invention in the patent application.

* The patent application was made or authorized to be made by me.

I hereby acknowledge that any willful false statement made in this declaration is

punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than (5) years,

or both.

WIIEREAS, Twilio, Inc. (“the assignee”), a state of Delaware corporation located at

501 Folsom Street, 3" Floor, San Francisco, California 94105 is desirous of acquiring

an exclusive right to the claimed invention.

For valuable consideration that 1 acknowledge, 1 hereby sell and assign to the
assignee the full and exclusive right and title to the invention, to all patent
applications for the invention in the United States and in all other countries, and to
all patents issued on the invention in the United States and in all other countries;
and I hereby request the Director of the United States Patent and Trademark Office

to issue all patents on the invention tothe assignee.

Executed by:
Name Signature Date
John Wolthuis Q& » Oct 8, 2012

TELESIGN EX1002

Page 5
TW_00011154



DECLARATION AND ASSIGNMENT
This combined Declaration and Assignment is in relation to the patent application
entitted SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS
attorney docket TWIL-Po1-US2 which was filed on 01 October 2012 and given

application number 13/632,798.

As the below named inventor, I hereby declare that:

» 1 have reviewed and understand the contents and the claims of the patent
application.

* T acknowledge the duty to disclose all information known to me to be material to
the patentability of the claims of the patent application.

* [ believe that I am the original inventor, or an original joint inventor, of a claimed
invention in the patent application.

* The patent application was made or authorized to be made by me.

I hereby acknowledge that any willful false statement made in this declaration is

punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than (5) years,

or both.

WIIEREAS, Twilio, Inc. (“the assignee”), a state of Delaware corporation located at

501 Folsom Street, 3" Floor, San Francisco, California 94105 is desirous of acquiring

an exclusive right to the claimed invention.

For valuable consideration that 1 acknowledge, 1 hereby sell and assign to the
assignee the full and exclusive right and title to the invention, to all patent
applications for the invention in the United States and in all other countries, and to
all patents issued on the invention in the United States and in all other countries;
and I hereby request the Director of the United States Patent and Trademark Office

to issue all patents on the invention tothe assignee.

Executed by:
Name Signature Date
Evan Cooke Oct 3, 2012
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SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation of co-pending US Patent Application
number 13/632,798, filed 01 October 2012, which is a continuation of US Patent
application number 12/417,630, filed 02 April 2009, now issued as US Patent Number
8,306,021, which claims the benefit of US Provisional Application number 61/041,829
filed o2 April 2008; US Provisional Application number 61/055,417 filed on 22 May
2008, US Provisional Application number 61/100,578 filed on 26 September 2008, US
Provisional Application number 61/156,746 filed on 02 March 2009, and US Provisional
Application number 61/156,751 filed on 02 March 2009, which are all incorporated in

their entirety by this reference.

TECHNICAL FIELD
[0002] This invention relates generally to the telephony field, and more
specifically to a new and useful system and method for processing telephony sessions in

the telephony field.

BACKGROUND
[0003] In the last decade, legislation and the advent of Voice over Internet
Protocol (VOIP) have revolutionized the communication industry with new

technologies, business models, and service providers. Software and commodity
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hardware now provide an alternative to expensive carrier equipment. One can
implement extensible call switching and voice application logic in Open source software
applications, such as Asterisk and FreeSwitch. These new application stacks, however,
usher in new complexities and challenges, requiring new skill sets to deploy, develop,
and maintain. Deploying telephony services requires knowledge of voice networking and
codecs, hardware or services to bridge servers to the public phone infrastructure, capital
investment in hardware, and ongoing collocation of that hardware. These burdens are a
mere prerequisite to developing the actual application, which requires developers to
train in new languages, tools, and development environments. Even telephony
applications that currently try to leverage a model more similar to web-development
such as Voice Extensible Markup Language (VoiceXML), require the dedication to learn
a new language and understand telephony interaction. Ongoing operation and
maintenance of these services requires teams to adopt new analysis tools, performance
metrics, and debugging methodologies. Developing even the simplest of voice services
(such as a so-called “phone tree”) requires significant upfront and ongoing investment
in specialized infrastructure, skills, and operations. Thus, there is a need in the
telephony field to create a new and useful system and method for processing telephony

sessions. This invention provides such a new and useful system and method.

SUMMARY
[0004] The method of the preferred embodiment for processing telephony

sessions include the steps of communicating with an application server using an
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application layer protocol, processing telephony instructions with a call router, and
creating call router resources accessible through an Application Programming Interface
(API). The method and system of the preferred embodiments enables web developers to
use their existing skills and tools with the esoteric world of telephony, making telephony
application development as easy as web programming. The method and system use the
familiar web site visitor model to interact with a web developer’s application, with each
step of the phone call analogous to a traditional page view. Within this model,
developers reuse their existing tools and techniques, including familiar concepts such as
HTTP redirects, accessing resources through an API, cookies, and mime-type responses
to construct complex telephony applications. The method of processing telephony
instructions and creating call router resources accessible through an API (a call router
API) cooperatively function to enable a stateless and simple telephony language with
more call router resources and information provided through the call router (preferably
a REST API as is familiar to many web developers). In one embodiment, the telephony
instructions set may have fewer than dozen verbs, simplifying the language so that
developers can quickly learn and implement telephony applications, while the call
router API compliments the simple telephony instructions to enable complex telephony

applications.

BRIEF DESCRIPTION OF THE FIGURES
[0005] FIGURE 1 is a flowchart representation of a preferred method of the

invention.
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[0006] FIGURES 2A, 2B, 3A and 3B are schematic representations of preferred
embodiments of the invention.

[0007] FIGURES 4A — 4C are examples of a HTTP GET request, a HTTP POST
request, and a HTTP GET request, respectively.

[0008] FIGURES 4D — 4F are examples of a HTTP requests.

[0009] FIGURES 5A and 5B are examples of XML responses.

[0010] FIGURE 6 is an example of a call Router request and response.

[0011] FIGURES 7-15 are schematic representations of various applications that
incorporate the principals of the preferred method of the invention.

[0012] FIGURE 16 is a flowchart representation of the sub-steps relating to the

digital signature aspect of the preferred method of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0013] The following description of the preferred embodiments of the invention is
not intended to limit the invention to these preferred embodiments, but rather to enable

any person skilled in the art to make and use this invention.

1. Method for Processing Telephony Sessions

[0014] As shown in FIGURES 1, 2A, 2B, 3A, and 3B, the method 10 of the
preferred embodiment for processing telephony sessions include the steps of
communicating with an application server using an application layer protocol S110,

processing telephony instructions with a call router S120, and creating call router
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resources accessible through an Application Programming Interface (API) S130. The
preferred method may also include other steps and/or sub-steps, as explained below.

1A. Communicating with an Application Server

[0015] As shown in FIGURE 1, the step of communicating with an application
server using an application layer protocol S110 preferably includes the following sub-
steps: initiating a telephony session S1, mapping a call to a Universal Resource Identifier
(URI) S3, sending a request to a server associated with the URI S5, processing the
request corresponding to the state of a telephony session S7, and receiving a response
from the server S9. One of the challenges of using the familiar web site visitor model is
that a third party web application may expose URIs that contain sensitive data or that
suggest actions that could maliciously manipulate the application database. In the
preferred embodiment, the call router cryptographically signs outbound requests to
customer web applications using an account-specific key. More specifically, the step of
communicating with the application server includes the additional steps of digitally
signing the request parameters S4 and verifying the digital signature of the request
parameters S6. Only the call router and the application server know that key, so any
request that includes parameters (URL, POST data, headers, etc) signed with that key
can be checked for authenticity before allowing such operations. This method also
provides verification of authenticity over insecure links (HTTP) with low CPU overhead.
[0016] Step S1, which recites initiating a telephony session, functions to accept an
incoming message. The message is preferably a call from a PSTN-connected (Public

Switched Telephone Network) or Internet addressable devices, such as landline phones,
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cellular phones, satellite phones, Voice-Over-Internet-Protocol (VOIP) phones, SIP
devices, Skype, Gtalk, or any other suitable PSTN-connected or Internet addressable
voice device. The message may alternatively be a Short Message Service (SMS) message.
A SMS gateway server may alternatively connect to a SMS network through a Short
Message Service Center (“SMS-C”), directly to the Signaling System #7 (SS7) telephony
network, or by any other suitable SMS gateway provider, and the message is preferably
received from the gateway by the call router and translated into a format (such as a URI)
that can be sent over the public Internet such as HTTP, based on the recipient address of
the SMS, such as a short code, or Direct Inward Dialing (DID), or other suitable unique
recipient identifier. The message may alternatively be a multimedia message, a facsimile
transmission, an email, or any other suitable messaging medium. The originating phone
number of the PSTN device is preferably captured using caller ID, but any other suitable
ID may be captured, such as a VOIP provider ID, SMS device number, email address, or
a short code. The dialed phone number, the EIN, and/or billing identifier, and/or the
date and time of the call are also preferably included in the session information. An
authentication ID may additionally or alternatively be included in the session
information.

[0017] In one variation, Step S1 also functions to initiate a telephony session
(such as a phone call) via an HTTP or other request sent to a call router from an
application running on a third-party server. In this variation, the application running on
the server preferably specifies an initial URI for the call router to use for telephony

session in step S3, as well as the phone number (or other addressable destination) to
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dial and the source phone number (caller id). In this variation, the call router API is
preferably used by the application server to request an outgoing call from the call router.
[0018] Step S3, which recites mapping the call to a Universal Resource Identifier
(URI), functions to enable a telephony session to be converted into a format that may be
handled with standard web servers and web applications. The mapping is preferably
performed using a call router. The initial URI is preferably pre-specified at the call
router by a web application (which may be running on a third party server) or call router
account owner. More preferably, the initial URI is assigned to the call via a unique
identifier for the call destination, such as a DID (Direct Inbound Dial) phone number, or
a VOIP SIP address. The URI may alternatively be specified by a remote server or other
suitable device or method. In one variation, the URI may be used to encapsulate state
information or a portion of state information from the initiated telephony session, such
as the originating phone number, the dialed phone number, the date and time of the
call, geographic location of the caller (e.g. country, city, state, and/or zip), and/or the
unique call ID. The information included in the URI may be included in the form of a
URI template. For example the URI default template could Dbe:
http://demo.twilio.com/myapp/{dialed phone number}/{originating phone number} or
http://demo.twilio.com/myapp/foo.php?dialed_number={dialed phone number}&
originating_number={originating phone number}.

[0019] Step S4 functions to digitally sign the request parameters. As shown in
FIGURE 16, Step S4 preferably determines the call router account owner and, more

preferably, looks up the account owner’s unique ID or secret key and signs a set of
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request parameters. Step S4 is preferably accomplished by generating a cryptographic
hash of the request parameters, preferably including the URI as well as any request body
parameters (in the case of an HTTP POST, for example) with the unique key associated
with the call router account owner. The cryptographic hash is preferably generated by
appending the hash of the request parameters to the original set of request parameters.
The hash is preferably appended to a URL, but if the hash is particularly long (i.e. for a
very large number of parameters) the hash may be included in an HTTP header, where
there is no limitation on size. In a variation of Step S4, at least one sensitive parameter
may be individually encrypted using the account owner’s secret key before the hash is
processed. In another variation, a cryptographic credential delegation system, such as
Oauth (oauth.net), may alternatively be used to electronically sign the request.

[0020] Step S5 functions to send the request to a server. Preferably, the request is
sent to a URI and, more preferably, the request is sent to the URI mapped in S3. The
request preferably includes a cryptographic hash computed from the set of request
parameters (acting as a digital signature), but the request may alternatively include
individually encrypted request parameters if the parameters are determined to contain
sensitive data. The server is preferably a third party server and, more preferably, the
server is running a web application. The request is preferably sent to a server over a
network. In one variation, the request is sent to a local server on a local area network. In
another variation, the request is sent to a server running locally on the device
originating the call. In yet another variation, the request may be sent to multiple servers.

The request preferably encapsulates at least a portion of the state information from the
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initiated telephony session, such as the originating phone number, the dialed phone
number, the date and time of the call, geographic location of the caller (e.g. country, city,
and/or state, zip), and/or the unique call ID. The request, more preferably, encapsulates
all the state information of the call, but may alternatively include no state information or
partial state information. The state information from the initiated telephony session is
preferably sent via HTTP POST in the request body, HTTP GET in the request URI,
HTTP header parameters to mimic the data flow of a web browser, or by any
combination or suitable alternative way. If new state information is generated in the
course of the operation of the call router, a request to the application server is preferably
made to communicate the new state and to request new telephony instructions.
Preferably, new state information is not kept or acted upon internally by the call router,
but is passed to the application server for processing. Alternatively, partial state
information is preferably stored on the call router until a fully updated state is achieved,
and then communicated to the application server. For example, the application server
may specify that multiple digits should be pressed on the keypad, not just one, before
new call state is derived and communicated to the application server. In one variation,
the information from the initiated telephone session may be a web-form submission
included in the HTTP POST request. The request may include any state information
from the telephony session, such as the originating phone number, the dialed phone
number, the date and time of the call, and/or the unique call ID, the current status of
the phone call (pending, in-progress, completed, etc.), or the results of a telephony

action, including Dual Tone Multi Frequency (DTMF) digit processing, or a
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representation of or a link to a sound recording, or the status of the last command, or
other call state. Examples of a HTTP GET request, a HTTP POST request, and a HTTP
GET request are shown in FIGURES 4A, 4B, and 4C, respectively. Further examples of
HTTP communication used for SMS messaging are shown in FIGURES 4D, 4E, and 4F.
The HTTP request (or any suitable request communication) to the server preferably
observes the principles of a RESTful design. RESTful is understood in this document to
describe a Representational State Transfer architecture as is known in the art. The
RESTful HTTP requests are preferably stateless, thus each message communicated from
the call router to the application server preferably contains all necessary information for
operation of the application server and response generation of the application server.
The call router and/or the application server preferably do not need to remember or
store previous communications to be aware of the state. Documents, media, and
application state are preferably viewed as addressable resources, combined with data
provide to the resource via request parameter, such as HTTP GET or HTTP POST
parameters, or request body contents. Such request data may include an updated
representation of the call resource, or other call state data generated as a result of call
router operation, such as digits pressed on the keypad or audio recordings generated.
State information included with each request may include a unique call identifier, call
status data such as whether the call is in—progress or completed, the caller ID of the
caller, the phone number called, geographic data about the callers, and/or any suitable
data. However, a varying level of a RESTful communication (statelessness) may be used,

such as by using cookies, session tracking, or any suitable devices to simulate a normal
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website visitor model. Preferably, data sent with each request may fully enable the
application server to determine the next state of the call to execute. RESTfulness
preferably does not preclude using external datasource, such as a database, to lookup
additional data to log call meta data, or determine application logic.

[0021] Step S6 functions to verify the digital signature of the request parameters.
As shown in FIGURE 13, after the request is received at the server, the request
parameters are preferably checked and/or parsed for a hash. The cryptographic hash is
preferably included in the URL of an HTTP request, but may alternatively be included in
the HTTP header of the request. If the request does not include a hash, and the web
application server has enabled the hash function checking as a security measure, the
request is preferably determined to be fraudulent, which would include — for example —
malicious requests, mis-routed requests, corrupted requests and any other requests not
intended for the application server. If the set of request parameters includes a hash, the
hash is preferably extracted from the request, and the secret key of the customer web
application (i.e. the same key that is stored on the call router as the customer account
secret key) is preferably used to generate a server side cryptographic hash of the
parameters received. The server side cryptographic hash is preferably compared to the
hash included with the request and if the hashes do not match, the request is preferably
determined to be fraudulent. However, if the server side cryptographic hash matches the
request hash, the request is preferably determined to be authentic and ready for further
processing at the application server. In the variation mentioned above in Step S4, where

sensitive parameters may have been encrypted using the secret key, Step S6 preferably
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includes decrypting the sensitive parameters. The application server and the third
parties operating the application are preferably responsible for completing this
verification step, but the verification may alternatively be completed by a single party,
such as when a single party operates the application server and the call router. The
application server may alternatively be configured to ignore a hash included with the
request parameters if request authentication is not important to the application.

[0022] Step S7, which recites processing the request corresponding to the state of
a telephony session, functions to perform processing functions on at least a portion of
the data included in the request. The processing functions are preferably performed on a
third party server. The processing functions may include recording the data included in
the request and/or metadata about the call session, routing to another URI, performing
a database lookup of at least one portion of the data included in the request, voice
recognition processing, or any other suitable processing function. The processing
functions may re-use logic and data from other business applications, such as customer
databases and/or shopping cart applications, which may be linked using caller-id or
caller provided information. State information is preferably communicated with each
request from the call router, and application state is preferably not required on the
application server. Alternatively, the application server may store state between each
request related to the call, by using HTTP cookies, sessions, and/or database records. In
some cases, such as the case of a static HTML page running on a server or a stored
media file such as an mp3 or wav file stored on a server, Step S7 may be simplified, and

a file mapped to disk by the URI may be simply returned.
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[0023] Step S9 recites receiving a response from the server. This response is
preferably an HTTP response. The response is preferably sent as XML, audio binary, or
raw text, but may alternatively be any sort of messaging format, including HTML,
delimited text, key/value text or binary encoded format. The HTTP response preferably
includes directions to perform telephony actions. The response may alternatively or
additionally include a new URI or a new URI template to use with the telephony action

in Step S3. An additional example XML response is shown in FIGURES 5A and 5B.

1B. Processing Telephone Instructions

[0024] The step of processing telephone instructions with a call router S120
preferably functions to convert the server response into telephony actions or executable
operations during a telephony session. The telephony actions may include, for example,
playing a pre-recorded sound file at a server-specified URI (such as a static mp3 file
located at http://demo.twilio.com/myapp/1234.mp3), reading text to the caller using
text-to-speech technology, calling another number (such as creating a new voice
connection through the PSTN, SIP/VoIP, or other IP technology system), collecting
digits via DTMF input, recording voice response audio, TTY or other inputs, sending an
SMS message, or any suitable combination or sequence of these or other suitable
actions. This conversion of the server response is preferably performed at a call router.
Preferably, Step S120 includes processing the response mime-types associated with the
server response. For example, if the response mime-type is XML, it is considered to be a

set of call router instructions. If the response mime-type is MP3, it is considered a sound
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file to be played for the caller. If the response type is plain text, it is considered to be text
to be read, via Text-To-Speech, to the caller.

[0025] Contents of the server response, such as an XML document, are preferably
converted into a telephony action by processing the document sequentially (e.g. line by
line). Telephony instructions are preferably contained within the document in the form
of a markup language, such as XML as shown in FIGURES 5A and 5B. This sequential
approach to processing a document of telephony instructions is enabled when the
communication is stateless and all the necessary information is contained within the
URI. This stateless communication preferably allows telephony instructions (verbs or
commands) to be used as the programming interface for a server application performing
telephony services. Algorithmic interpretation (based on the state of the
communication) of the telephony verbs or the document is preferably not necessary.
The telephony actions are preferably executed in the order of telephony instructions
found in the contents of the server response. For example, an XML document may
include the necessary verbs to carry out the telephony actions of reading text to a caller,
monitoring keys pressed by the caller, and redirecting the caller to a new URI using the
pressed keys as part of the data within the new URI. Preferably, the telephony action
(such as digits pressed) results in new state information, which may result in a
repetition of some steps of the method, preferably beginning at Steps S3. The next URI
is preferably provided by the server as part of the processing instructions. In another
variation, the last URI is reused if the server fails to specify a next URL. In yet another

variation, no repetition occurs if the server fails to specify a next URI, and processing
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continues below at the next call router instruction. The behavior may be determined by
the nature of the call router instruction; for example, instructions that generate no new
state information would not need to have a next URI since they don’t trigger
communication with a remote server. More preferably, the telephony actions result in
the repetition of step S3 with the new URI resulting from Step S11, but may alternatively
initiate a repetition of one or more steps (Steps S5, S7, S9, or S11) of the method. Step S3
is preferably repeated using all new phone session state information resulting from
execution of a telephony action, such as digits pressed, a recorded audio file, or the
success or failure of any telephony action requested. Repetition also includes all state
information that remains relevant during the course of the session, such as Caller,
Called, unique Call ID, and call status. The state information may also be represented in
the form of a URI Template. For example, if the server response specifies that the call
router should collect DTMF digits, and specifies that the next URL is the URI Template
http://demo.twilio.com/foo.php?digits={Digits}, and the caller presses 1234, the
resulting URI is http://demo.twilio.com/foo.php?digits=1234. Similarly, if the server
response specifies the URI Template: http://demo.twilio.com/myapp/{Digits}.mp3, the
resulting HTTP Request could be to a static mp3 file located at:
http://demo.twilio.com/myapp/1234.mp3. Thus, a call may be controlled by one server
that issued the telephony instruction and a second server that processes the response, as
shown in FIGURES 13 and 14. Such call control hand-offs constitute the transfer of state
information between servers in the form of a URI and accompanying request data, such

as GET, POST, and/or request body. Preferably, all state communications conform to a
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syntax established by the call router to facilitate integration between multiple servers.
For example, digits pressed on the keypad are preferably communicated to application
servers in an identical fashion, thus minimizing the need for coordination between a
multiple application servers with regard to how state is transferred. Alternatively, call
router instructions may dictate the method of communicating new state information,

such as the names and types of variables to send representing new state.

1C. Creating Resources Accessible by a Call Router API

[0026] The step of creating call router resources accessible through an
Application Programming Interface (API) Si130 preferably functions to expose
information and/or functionality of the call router. The interaction from outside parties
is preferably performed via the API (call router API). The Call Router API may
additionally cooperate with the use of telephony instructions to function as a storage
and retrieval format for data generated or required by the call router’s operation. The
Call Router API is preferably an application programming interface (API) such as a
REST API (Representational State Transfer) as is known in the art, but the Call Router
API may alternatively be a SOAP (Simple Object Access Protocol) API or any suitable
programmatic communication interface. The Call Router API preferably may be used by
an application asynchronously to the execution of a call (such as to later query the call
records or retrieve recordings). Alternatively, the Call Router API may be used
synchronously during the course of a call (such as to alter the state of the call, hanging

up a call, initiating call recording, etc.). The Call Router API preferably stores state
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information in a persistent URI for a resource. The persistent URI preferably contains
all the necessary state information, and this preferably makes data persistent, queryable,
and recoverable. The Call Router API is preferably used for modifying resources to alter
state of call router and for interacting with media of the call router. An application
server can use the Call Router API to preferably query meta-data of call records, caller
identification, call media (such as recordings, text transcripts, etc.), account
information, transfer or interact with in-progress communications in the call router,
and/or any suitable data generated by or required to operate the call router. The Call
Router API preferably involves communication between an application server and a call
router, but may alternatively be communication from any suitable device to the call
router. The Call Router API preferably resides on the same hardware as the call router,
but may alternatively reside on remote hardware or on any suitable hardware
environment. The communication is preferably HTTP, but alternatively HTTPS or any
suitable communication protocol may be used. The Call Router API may additionally be
compatible with any HTTP client. The telephony system of the preferred embodiment
preferably implements a Call Router API that includes a Call Router API request format,
a Call Router API response format, and a plurality of API Resources representing types
of data generated by or used by the Call Router.

[0027] The Call Router API request of the preferred embodiment functions as a
communication message sent from an application server to an API resource of the call
router. The Call Router API request is preferably sent from an application server to a

call router, but may be sent from any suitable device to the call router. The Call Router
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API request is preferably similar to a REST API request, but the Call Router API request
may alternatively conform to any suitable programming principle, such as SOAP. The
Call Router API request preferably uses HTTP to interface with a resource, but HTTPS
or any suitable communication protocol may be used. Preferably the HTTP or HTTPS
method of GET is used to retrieve a resource or resource information, and the HTTP or
HTTPS method of PUT or POST is used to create or update a resource. In some cases,
PUT or POST may be used to affect the functionality of the call router by modifying the
state of a resource. Alternatively, a method parameter may be included in the URI of the
resource to identify a requested action for the resource, or any suitable commands or
methods may be used to interface with an API resource. The Call Router API request
preferably includes authentication such as basic HTTP or HTTPS authentication, by
including message authentication information in the URI, such as a cryptographic
hashing of the request content using a shared key, or by any suitable method.

[0028] The Call Router API response of the preferred embodiment functions as a
communication sent in response to a method performed on an API resource. The Call
Router API response is preferably sent from the call router to an application server, or
any suitable device. The Call Router API response is preferably sent in response to a Call
Router API request, and the response is preferably sent to the originating device. The
Call Router API response is preferably similar to a REST API response, where the
response is a representation of the requested resource. The Call Router API response
may alternatively conform to any suitable programming principle such as SOAP. The

Call Router API response is preferably returned as formatted XML with information
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corresponding to the HTTP status code, a message, error codes, and/or any suitable
information related to the resource. The Call router API response may alternatively be
represented as Comma-separated values list (CSVs), HTML, JSON, or any suitable
format. In one variation, the response format is determined by a portion of the
requested URI, such as a file extension. In one variation, an API resource may be a
binary data resource, and the Call Router API response is preferably formatted in a
native binary format (e.g., a wav or mp3 audio file), an XML meta-data description, and
or any suitable format.

[0029] The API resource of the preferred embodiment functions as an
addressable representation of call router meta-data, internal call router state, or the
state of a given resource used by the call router. An API resource is preferably addressed
by a persistent URI. Preferably, the API resource responds to at least one HTTP action
of POST, PUT, GET, or DELETE. The API resource may alternatively respond to
multiple HTTP actions. The API resource may alternatively respond to any suitable
method(s) that are preferably included in the Call Router API request. Consistent with
the RESTful conventions, a GET request of a resource may return the current state of a
resource, while PUT may update the state, PUT or POST may be used to create a new
resource, and DELETE may be used to destroy a resource. The call router API may
alternatively be used to affect the functionality of an in-progress call in addition to
modifying data. The API resources of the preferred embodiment include an account
resource, caller ID resource, incoming address resource, call resource, media resource,

and/or any suitable resource of the call router. The API resources may alternatively be
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any suitable combination of the listed resources or other suitable resources. An API
resource is preferably a preconfigured (or “static”) resource, such as account
information, or a resource actively in use by the call router, such as a phone call.
Modifying the state of a resource via the API may additionally affect the operation of the
call router in real-time, affect the state or capabilities of the call router in the future,
and/or have any suitable effect.

[0030] The account resource of the preferred embodiment functions to allow an
application to retrieve and/or modify account information. An account is preferably
created by a telephony service provider, such as the operator of the call router.
Information such as account name, usage information, contact information, initial URI,
setup parameters, or any suitable account information may be retrieved or edited by an
application using the account resource.

[0031] The caller ID resource of the preferred embodiment functions to allow an
application to retrieve, modify, register new caller ID’s (phone numbers), and/or delete
caller identification information. The caller identification information is preferably for
the phone number associated with out-going calls made by an application and/or user
(i.e. where the application appears to be calling from). The numbers for outgoing calls
are preferably assigned or verified prior to being used as a caller ID. As an alternative, to
prevent fraudulent use of caller ID phone numbers in applications, a verification step
may be used by the API before adding a new caller ID resource. A request to add a caller
ID may be initiated via a request to the API, wherein a random validation code is

generated and returned in the API response. The validation code is preferably provided
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to an end user. A phone call is placed to the given phone number (caller ID), requesting
that the validation code be entered via keypad digits or spoken. Entry of the validation
code verifies possession of the phone number, or the device associated with the phone
number, at the time of the request. Use of the caller ID resource may additionally be
presented in a user interface, such as a web browser, by displaying the verification code.
User interface may be provided by the operator of the call router, or may be provided by
any suitable application using the API. Any suitable method may also be used for
verification of a caller ID. In another alternative, where multiple parties are involved in
a call, the caller ID of one of the existing party members may be assigned for additional
outgoing calls during that call session.

[0032] The incoming address resource of the preferred embodiment functions to
allow an application to get, modify, or provision new inbound DID phone numbers, SMS
short codes, SIP Addresses, etc. for use with applications. PUT or POST may be used to
set the initial URI associated with the inbound address. DELETE may be used to release
the resource. The incoming address resource may be used for real-time provisioning of
phone numbers or other addressable inbound identifiers.

[0033] The call resource of the preferred embodiment functions to allow an
application to get or modify the state of a telephony session in the call router. A
telephony session or call may be in-progress, completed, failed, not yet initiated, and/or
in any suitable call status. A call resource can preferably change the state or connection
of an in-progress call. State changes preferably include: hanging up or terminating

existing telephony sessions, transferring one or more existing telephony sessions from
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one contextual group of sessions to another, merging or splitting an existing group
telephony sessions, transferring one or more telephony sessions from one
communications medium to another (such as from one URI to a second URI), injecting
an event or notification into a existing session or group of sessions, recording or ceasing
to record the audio from one or more parties on a call, and/or any suitable call action.
Call information or call log data can preferably be retrieved by sending a GET to the call
resource or by alternatively sending any suitable method. Outgoing calls may also be
initiated by using a POST or any suitable method that preferably indicates that a new
call resource is to be created. When using the call resource to initiate a call, information
may be provided as required to place a phone call, such as a caller ID to present, a phone
number to call, and/or a URI to handle the call, but alternatively any suitable
information may be provided. A call instruction XML document may alternatively be
provided to the API instead of a URI, which is to be used for call instructions. The Call
Router API may additionally respond with the status of a call such as if the call is
answered, if a machine answered the phone, busy signal, no answer, call failure, and/or
any suitable call status. The response may alternatively indicate that the new call
request was accepted, but has not yet been initiated. In the example shown in FIGURE
6, caller information and caller ID are included in a POST request to the call resource.
This step would initiate an outgoing call to the phone number designated in the caller
information. The Call Router API response includes available state information
regarding the call, such as whether the call has commenced yet, the call start time, end

time, price, caller info, and the Call Router API response could alternatively include any

Page 22 of 45

TELESIGN EX1002

Page 28
TW_00011177



TWIL-P01-US4

suitable information. Additionally, information about the call returned at any point by
the API may depend on the status of the call. For example, a call start time would not be
given if the call has not yet begun, or the call end time, duration or price would not be
given if the call had not yet ended.

[0034] Additionally or alternatively, the call resource of the preferred
embodiment may be used to transfer a call to a new URI by a single call resource
receiving a POST, PUT, and/or any suitable method. In this alternative, a call is
preferably transferred to the new URI for new call instructions. The API may preferably
be used to issue asynchronous changes in call state, unlike the synchronous
communication between the call router and application server for synchronous URI
requests and responses. The call resource, in this alternative, functions to allow a call to
be asynchronously directed to URIs. Examples of various applications of the call
resource include initiating a new telephony session, terminating an existing telephony
session, call waiting, call holding, call queuing, call parking, private call sessions within
a conference, carry on multiple call sessions, and/or any suitable application. Any
situation where asynchronous events affect the call status, such as a call agent becoming
available, or a person returning to the phone after placing a caller on hold. The currently
executing call router instruction may be allowed to complete, or may be immediately
terminated, before requesting the provided URI. New call state resulting from the last
call instruction executed by the call router, such as digits pressed on the keypad or audio
recorded from the caller, may be provided to the new URI in a form POST or GET

parameters, or may alternatively be discarded by the call router and not provided. As
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shown in FIGURE 15, call waiting may be implemented by an application sending a Call
Router API request to the call resource that POSTs a new URI for the call. The caller is
then directed to the new URI for instructions. A second Call Router API request is sent
to the call resource that POSTs the original URI for the call, and thus brings the caller
back to the first call session. The call resource may alternatively be used in any suitable
application.

[0035] As an alternative embodiment of the call resource, a calls resource may
implement a plurality of individual calls as distinct subresources. For example, a URI
ending in “/Calls” may be a list of many calls performed by the account, and a URI
ending in “/Calls/12345” may represent one specific call, uniquely identified by the key
“12345”. The calls resource preferably allows retrieval of many call records and/or
creating new calls, while a single-call resource represents a single call. The calls resource
preferably accepts a request to create a new call resource, as is common in RESTful
architectures, which in the Call Router API, preferably serves to initiate one or more
new calls. A calls resource may be used to both list current and previous calls using the
GET method, as well as initiate a new outbound call using the POST method. Using
RESTful principles such as POST or PUT to alter the state of an individual call resource
can preferably change the state of an in-progress call, affecting the realtime activities of
the call, such as by hanging up, transferring control to a new URI, joining the call with
another call, or any suitable telephony action.

[0036] The media resource of the preferred embodiment functions to allow an

application to retrieve and/or access information of media stored, cached, created,
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and/or used during a call. In one variation, the media resource is preferably a recording
resource to access information and recordings made during a call via recording call
instructions, or asynchronously via the Call Router API. In another variation, the media
resource may alternatively include call transcripts, text messages, key press logs, faxes, a
binary-coded resource, and/or any suitable media. The media resource may
alternatively include a URI of the binary-coded file (such as a wav, mp3 audio file or
PDF document file). In one variation, the media resources may additionally be
integrated with the telephony instructions (or markup language) such that a telephony
instruction may instruct the call router to perform an action that creates a media
resource. The call router preferably sends a response to the application server with the
URI of the created media resource. For example, when the call router is instructed to
record a message, the call router preferably sends a response to the application server
with a unique URI of the recorded message within the API. The media URI preferably
responds to GET requests to return the media in a number of formats, such as binary or
XML meta-data representations. The media resource may accept requests to delete a
media resource. In one variation, the media resource preferably requires authentication
to access the resource. In another variation, the media resource may not require
authentication to enable URI embedding in a variety of applications, without exposing
authentication credentials. In yet another variation, authentication is preferably
performed via cryptographic hashing, such that credentials are not exposed to client
applications that consume the media resources. In another variation, the media

resource allows the initiation of transcription of audio resources to text using
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transcription technology. The audio resource used for transcription is preferably
generated during telephony sessions (such as by using the record instruction) and
hosted on the Call Router API. The media resource preferably allows retrieving or
deletion of audio transcriptions generated from recorded media. The media resource
may additionally allow centralized hosting of media files, and the resource URIs are
preferably exchanged between the call router and the application server, instead of the
large media files themselves. The media resource may alternatively be used for any
suitable media.

[0037] Additionally or alternatively, a join resource of the preferred embodiment
may be used to join one or calls into a shared session that allows the parties to
communicate (i.e., a conference) by a single call resource receiving a POST, PUT, and/or
any suitable method. In this alternative, one or more calls are preferably join together
such that they are in a conference. The join resource may alternatively be a subresource
or part of the call resource.

[0038] Additionally or alternatively, a split resource of the preferred embodiment
may be used to split shared sessions (e.g., a conference) into individual call sessions by a
single call resource receiving a POST, PUT, and/or any suitable method. In this
alternative, one or more shared sessions involving two or more calls are preferably split
such that one or more calls are split into separate calls or into on or more separate
conferences. The split resource may alternatively be a subresource or part of the call

resource.
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2. System for Handling Telephony Sessions

[0039] As shown in FIGURES 2A, 2B, 3A, and 3B, a system 20 and 30 of the
preferred embodiment for handling telephony sessions includes a call router 22, a URI
23 for an application server, a telephony instruction 27, and a call router resource 29. As
shown in FIGURES 2A and 2B, a first configuration 20 is initiated by a telephony device
(such as a telephone call, fax or SMS message). As shown in FIGURES 3A and 3B, a
second configuration 30 is initiated by an application developer side (i.e., server 26
calling out). The telephony system of the preferred embodiment preferably additionally
implements a Call Router API 28 that includes a Call Router API request format, a Call
Router API response format and a plurality of resources substantially similar to those
described above.

[0040] The call router 22 functions to initiate or receive calls from the telephony
device and connect to a web-application server. The call router 22 is preferably
connected to a PSTN device over the PSTN network, such that it can receive and make
calls from PSTN-connected devices 21, such as landlines, cellular phones, satellite
phones, or any other suitable PSTN-connected devices, as well as non-PSTN devices,
such as Voice-Over-Internet-Protocol (VOIP) phones, SIP devices, Skype, Gtalk, or
other Internet addressable voice devices. The call router 22 may alternatively or
additionally function as or include a message router for use with SMS messages. The call
router 22 can preferably connect to an SMS network, such that it can receive and send
messages from SMS network devices 21, cellular phones, computers, smartphones, or

any suitable SMS network devices. The call router 22 may also send or receive text
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messages, multimedia messages, emails, faxes and other suitable PSTN-compatible
communication messages. The call router 22 preferably communicates with the
application server 26 using an application layer protocol, more preferably using the
HTTP, or secure HTTPS, protocol. The communication between the application server
26 and the call router 22 is preferably stateless and any state information (e.g., call
state) or data is preferably located in a URI or the request parameters, such as HTTP
headers, GET URI parameters, POST request body parameters, or HTTP cookies.
Available state information is preferably transmitted by call router requests to the
application server for stateless processing, and the application server preferably stores
no state. Alternatively, the application server preferably stores local state information,
such as databases or sessions, as is common in web development. The call router 22
preferably stores state information in call router resources 29. The call router resources
29 are preferably accessible by the application server 26 and other devices through the
call router API 28. The call router resources 29 are preferably similar to those described
above. The call router 22 preferably associates each incoming phone number with a
starting URI 23, more preferably the URI 23 is provided by the application server 26,
still more preferably the URI 23 is provided by the application developer before a call is
received at the call router 22 by associating the initial URI with the incoming call
address (such as DID, SIP address, etc.) or by the application upon initiation of an
outgoing call. The call router 22 preferably sends call data such as the caller number
(obtained via Caller ID), caller geographic data (country, city, and/or state, zip) the

number dialed, the time of the call, or any other suitable information or parameter. The
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call data is preferably digitally signed with a secret key 25 stored on the call router 22. A
cryptographic hash of the information is preferably included along with the information
as a digital signature. The call router 22 may also encrypt sensitive information (either
before or after the cryptographic hash is computed) using the secret key to allow
sensitive information to be sent across the network. The call data is preferably sent as an
HTTP POST request to the application server 26. Call data may also be sent in URL
(GET) variables, or encapsulated in HTTP headers. An example HTTP request
containing the information in the header is shown in FIGURE 4A and 4D. As shown in
FIGURE 4B, further inputs (such as voice recording or DTMF button pressing) from the
PSTN-device may be subsequently submitted to the application server 26 as HTTP
requests (GET or POST). As shown in FIGURE 4C, the inputs from a phone keypad may
be included in an HTTP GET request. As shown in FIGURE 4E, the content of an SMS
message received by the call router may be sent to the application server 26 as an HTTP
request. As shown in FIGURE 4F, the inputs from the text message are included in an
HTTP GET request. The request data may alternatively be simultaneously sent in the
URI (query string), message body (POST) and message headers, or any combination of
the above.

[0041] The application server 26 functions to provide data processing logic for
requests received from the call router 22. The application server 26 is preferably
connected to the call router 22 via a network 24, more preferably via the Internet. The
application server 26 is preferably a third party server operated outside of the system,

but the system may alternatively include the application server 26. The URI 23 is
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preferably associated with an application server 26 or an application on an application
server 26. The application server 26 preferably communicates with the call router 22
using an application layer protocol, more preferably using the HTTP protocol, or more
secure HTTPS protocol. The application server 26 preferably receives HTTP requests
from and sends HTTP responses to the call router 22. The application server 26
preferably runs on a standard stack of programming languages, hosting providers,
operating systems and databases to handle HTTP requests, as if the caller were a
website visitor in a web browser. The application server 26 also preferably verifies the
digital signatures of the call data received in the requests using the secret key to
compute a cryptographic hash from the received information and the hash received. If
the computed hash and the received hash do not match, or no hash is received with the
request, then the application server 26 preferably determines the request is fraudulent,
and the request is preferably discarded. If the computed hash and received hash match,
the application server 26 preferably determines that the request is authentic and
proceeds further with the processing of the request. The application server may
alternatively choose to ignore the hash if security is not important. The application
server preferably uses call state data communicated by the call router request to
determine the next call router instructions, without requiring call state stored on the
application server. The application server may alternatively use call state data sent by
the call router, such as the caller ID of the caller or the unique ID of the call, to reference
additional or external state data, such as rows in a database or session data stored on

the application server. The application server 26 preferably responds to HTTP requests

Page 30 of 45

TELESIGN EX1002

Page 36
TW_00011185



TWIL-P01-US4

received from the call router 22 by generating telephony instructions 27 for the call
router 22. The application server preferably replies to the call router in XML, however,
any suitable machine-readable message format may be used, including HTML,
key/value pair text, delimited text or binary encoding. The XML preferably includes the
telephony instructions 27 for the call router 22 such as connecting to another number,
playing a recorded greeting, reading text, and/or requesting DTMF digit entry from the
caller. The telephony instruction 27 may alternatively be related to SMS messaging,
Multimedia Messaging Service (MMS) messaging, email, or any suitable messaging task.
The telephony instruction 27 may additionally be used to send an outgoing SMS
message, arrange a phone call from a specific phone number, arranging for a callback,
setting up a conference call (connecting multiple numbers), sending an email,
interfacing with a calendar or scheduling system, purchasing goods, or services, or any
other suitable instruction. The XML instructions are preferably a set of commands to be
executed in order, one at a time (i.e., sequentially). An example XML response is shown
in FIGURES 5A and 5B. In single telephony session (e.g. one initiated by a PSTN-device
or an SMS device) a response from an application server can initiate an outgoing
telephony call and/or a SMS message. That is, a single XML response preferably
provides the ability to interact with both the SMS network and the voice telephony
network (PSTN, SIP/VoIP, etc) sequentially or simultaneously. In addition, audio or
video files sent to the call router 22 can be converted to text by an automatic speech-to-
text engine, human or other technique, and sent back in text form as an SMS message or

an attachment to an MMS. In one variation, an application running on a server may be a
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simple static XML page and static sound files, deployed on basic web servers where no
development or scripting environment is available. This variation preferably uses URI
Templates (a current IETF proposal for HTML5), which essentially includes URLSs with
placeholders for variable data, like this: http://www.twilio.com/audio/{Digit}.mp3
where the call router 22 would substitute the digits pressed for the {Digit} placeholder
in the URI Template, GET the file at the resulting URI, and play the static sound file in
response. This allows an entire application to be authored offline in a What-You-See-Is-
What-You-Get (WYSIWYG) html editor. For example, if the server response specifies
the URI Template: http://demo.twilio.com/myapp/{Digits}.mp3, and the caller presses
digits 1234, the call router 22 would GET the static mp3 file located at:
http://demo.twilio.com/myapp/1234.mp3 and play it to the caller. The variables used
for substitution in the URI Templates preferably correspond to the names of variables
defined for state submission in HTTP GET, POST and/or header requests from the call
router. From the previous example, {Digits} would be associated with a parameter
named “Digits” that is preferably generated as a result of a “gather” telephony
instruction (collection of DTMF digits). In the preferred embodiment for the second
configuration, the call is initiated by the application server 26 (through the call router
22), and the second configuration 30 is substantially similar to the first configuration
20, such that the call routing is preferably handled identically to an incoming call,
namely via URI requests from call router 22 to the server 26 upon call state changes.
The application server preferably additionally is able to make calls to the Call Router

API as described above.
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3. Example Applications

[0042] Call router applications are preferably web applications, implementing the
most common phone system features with full APIs for administration. Each Call
Router Application object has a unique URI. A call may be transferred to that object
instance by specifying its URI as a call destination. The call router applications
preferably include: the AutoAttendant application (in FIGURE 7), the Follow Me
application (in FIGURE 8), the Conference application (in FIGURE 9), the
AutoConference application (in FIGURES 9-11), the Device application, the Person
application, the VoicemailBox application, the Group application, and the Queuing
application (in FIGURE 12).

[0043] The AutoAttendant application, as exemplified in FIGURE 7, plays a
recorded greeting, and waits for the caller to press one or more digits on the keypad.
Based on the input, the AutoAttendant preferably directs the call to another
AutoAttendant, one or more of phones of a person, a voicemail box or any other valid
calling destination.

[0044] The Follow Me application, as exemplified in FIGURE 8, enables a person
to be reached at multiple devices, such as a work number, a cellular phone number, a
landline, and/or a VOIP device. The Follow Me Application preferably calls these
devices in order or simultaneously in an attempt to reach the person.

[0045] The Stay With Me application enables a person to transfer an in-progress

call between multiple phone devices, such as a cellular phone and a home phone. For
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example, a user may wish to transfer a call from a more expensive cellular call to a less
expensive landline phone, or may wish to transfer a call to a landline phone if a cellular
phone battery is running low.

[0046] The Conference application, as exemplified in FIGURE 9, preferably
allows three or more callers to participate in a call simultaneously, while providing
mechanisms to control who can join and speak during the call. The Conference
application may alternatively or additionally incorporate SMS messaging control. The
Conference application upon receipt of an SMS message including multiple phone
numbers, may initiate a conference call to one or more parties, using the single SMS.
[0047] The AutoConference application preferably allows a conference
administrator to initiate a conference call with two or more parties by performing one
action, such as selecting a button on a website, selecting a button on a phone device,
dialing a phone number, or scheduling the call prior to its initiation. Examples of the
AutoConference application implemented using the preferred method of the invention
are shown in FIGURE g (viewed from the PSTN-device side), FIGURE 10 (viewed from
the application server side), and FIGURE 11 (initiated by an application server using the
call router API).

[0048] The Device application represents a telephone used within the phone
system, and may be a hard phone (hardware) or soft phone (software), a VOIP phone or
a traditional PSTN phone. The Device application handles configuration details and

device status (Do Not Disturb, Busy, etc.).
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[0049] The Person application represents a human-being user of a telephone
system. The Person may have one or more extensions, devices, and/or voicemail boxes,
and may have a preferred order in which to ring their phones or voicemail. A person
may have a username and password with which to login and update these settings.
[0050] The VoicemailBox application preferably plays a greeting, and allows the
caller to record a message. Once complete, the recorded message may be stored for later
listening, emailed as an audio link or attachment, or both. A list of current messages for
a VoicemailBox may be retrieved by dialing in, via API, via RSS feed, and/or any other
suitable method or device. In one variation, the audio recording may be automatically
transcribed, transforming speech to text. The text is preferably included in the email or
text message along with the audio link, attachment, and/or retrievable later by any
suitable means of the API.

[0051] The Group application preferably represents a logical grouping of other
Call Router Application objects, including other Groups. The Group preferably defines
the behavior of calls directed to the group, including queuing, hunting for the first
available party, and simultaneously ringing multiple parties.

[0052] The Queuing application preferably, upon receipt of a phone call or an
SMS message, enters the message sender to a telephony call queue and the message
sender is called back via the PSTN, SIP/VoIP network or other telephony network, as
exemplified in FIGURE 12. The call may be placed either at the message’ originating

number or another pre-specified number, either when a human/operator/service is
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available (customer service applications) at a pre-scheduled time, such as a wake-up
call, anniversary reminder, birthday reminder.

[0053] The call router applications may additionally or alternatively include:
[0054] a Busy Signal Buster service that, upon receipt of an SMS message or
phone call transmitting a number to be called that is currently busy, and calls the SMS
message sender back at the message’ originating number or another pre-specified
number when the number is no longer busy;

[0055] a SMS Reader/TTY application that, upon receipt of an SMS, translates
the text into audio, using a text-to-speech engine to a caller or the members of an audio
conference (e.g., to tell them you will join the call in a few minutes), or for the hearing
impaired to use instead of TTY services;

[0056] a Translation application that, upon receipt of an SMS message containing
a phrase in a language, translates the language of the SMS message into another
language (either manually by a human or automatically by a program) and sends a
response message via SMS or email; and

[0057] a Programming application that, upon receipt of an SMS message
containing programming code, could compile the code and execute the code, update a
website, update a programming project, return data from a database, return a generated
computer graphics object as an MMS message, or any other suitable program
compilation or computation.

[0058] The call router applications may additionally or alternatively include a

Status/Notification application that allows users to get or send the status of an object,
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task, or process by sending an SMS message and receiving a call back via the PSTN,
SIP/VoIP network or other telephony network. The service may be used by an operator
sending an SMS message with the name of a particular server and then get a call back on
her mobile phone and hear the status of that server read aloud. The service may also be
used for notification, i.e. to call other parties. For example, a store manager may want to
let employees know what time a store is opening the next day. The manager could send
an SMS message that would then call each employee and tell him or her over the phone
the time when the store was opening the next day, and or what time they needed to
arrive at work.

[0059] The call router applications may, however, include any collection and/or
permutation or these or other suitable prebuilt telephony functions and features.

[0060] Applications of the preferred method may include simple PBX
functionality, such as auto-attendant voice menus, employee extensions, and voicemail
features. The application may also include other, unconventional, applications such as
an Interactive Hold application, a Conference Calling application, an Independent
Music Hold Channel, a Voting/Fundraising application, a Sales Application, a Blog by
phone service and a Call Annotation application.

[0061] The Interactive Hold application preferably includes interactive activities,
such as a playing a quiz game to be played while on hold (with or without the ability to
be played against other callers), listening to news headlines or podcasts of the choice of
the listener, and using a phone keypad as a synthesizer to create music in realtime. The

Conference Calling application may, as an example, include selecting particular (or
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random) users from a phone book and instantly substantiating a conference call to the
group, with the ability to save the group for future calling. The Independent Music Hold
Channel preferably allows independent artists to upload, classify, and grant permission
for their works to be played while a caller is on hold. The Voting/Fundraising
application preferably connects willing callers (calling to encourage voting or to raise
funds for a cause), to potential voters and/or donors respectively, preferably including
an interface for the caller to display information about the voter/donor and to make
notes about the voter’s response to the call. The Sales Application preferably allows sales
organizations to quickly integrate inbound and outbound -calls with customer
relationship management (CRM) applications, or read order details from a shopping
cart application. Finally, the Call Annotation application allows call participants to
append meta-data, such as reference URIs used in the phone conversation, to a specific
call and a timestamp within the call. Participants on the call with a suitable user agent
could view the annotations during the call, and people listening to a later replay of the
call audio could also receive such annotations at the same timestamp during the
playback. The Call Annotation may be used, for example, to facilitate conference call
note taking, employee training, sales team collaboration, and/or customer support
collaboration.

[0062] Applications may alternatively include hold or park functionality, where a
caller is placed in a waiting state until an external event resumes the call, such as
another party becoming available. One variation of this application is the call queue,

where callers wait for an available attendant to answer a call. Applications of the
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preferred method may alternatively include other conventional or unconventional PBX
functionality.

[0063] As a person skilled in the art will recognize from the previous detailed
description and from the figures and claims, modifications and changes can be made to
the preferred embodiments of the invention without departing from the scope of this
invention defined in the following claims. It is possible, and indeed hoped, that
additional applications will be designed and built upon this technology platform (the
preferred method and/or system of the invention) that would not otherwise be possible

using conventional telephony platforms.
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CLAIMS
We Claim:
1. A method comprising:

» operating a telephony network and internet connected system cooperatively
with a plurality of application programming Interface (API) resources,
wherein operating the system comprises:

» initiating a telephony session,

» communicating with an application server to receive an application
response,

» converting the application response into executable operations to
process the telephony session,

» creating at least one informational API resource; and

» exposing the plurality of API resources through a RESTful API that
comprises:

» receiving a RESTful API request that specifies an API resource URI,
and
» responding to the API request according to the request and the
specified resource URL
2. The method of Claim 1, wherein the specified API resource URI is a URI of a
functional API resource.
3. The method of Claim 2, wherein responding to the API request, prompts the

initiation of the telephony session.
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The method of Claim 3, wherein initiating a telephony session includes making an
outgoing call over the public switched telephony network (PSTN).

The method of Claim 3, wherein initiating a telephony session includes sending a
Short Message Service (SMS) message.

The method of Claim 2, wherein responding to the API request includes interacting
with the initiated telephony session.

The method of Claim 6, wherein interacting with the initiated telephony session
includes terminating the telephony session.

The method of Claim 6, wherein interacting with the initiated telephony session
includes transferring telephony session control to a second application server.

The method of Claim 6, wherein interacting with the initiated telephony session
includes holding the telephony session.

The method of Claim 6, wherein interacting with the initiated telephony session
includes queuing a caller of a telephony session.

The method of Claim 6, wherein interacting with the initiated telephony session
includes joining at least two callers to the telephony session.

The method of Claim 2, wherein responding to the API request includes provisioning
a new inbound address, wherein initiating a telephony session occurs for an
incoming call to the provisioned inbound address.

The method of Claim 2, wherein communicating with an application server to
receive an application response includes communicating with a server URI that is

associated with a telephony endpoint of a destination of the telephony session; and
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responding to the API request includes modifying the server URI associated with the
telephony endpoint.

14. The method of Claim 2, further comprising receiving a second RESTful API request
that specifies an informational API resource URI, and responding to the second API
request according to the second request by delivering queried data of the
informational API resource.

15. The method of Claim 1, wherein responding to the API request includes provisioning
a new inbound address; and wherein initiating the telephony session occurs for an
incoming call to the provisioned inbound address.

16. The method of Claim 1, wherein the specified API resource URI is a URI of an
informational API resource; and wherein responding to the API request according to
the request and the specified resource URI includes returning data of the
informational API resource.

17. The method of Claim 16, wherein the returned data is log of calls.

18. The method of Claim 16, wherein the returned data is a recording resource.

19. The method of Claim 16, wherein the returned data is data on an in-progress
telephony session.

20. The method of Claim 1, wherein initiating a telephony session includes
communicating a call with the Public Switched Telephony Network (PSTN).

21. The method of Claim 1, wherein initiating a telephony session includes

communicating a call with the Session Initiation Protocol (SIP).

Page 42 of 45

TELESIGN EX1002

Page 48
TW_00011197



TWIL-P01-US4

22.The method of Claim 1, wherein initiating a telephony session includes
communicating a telephony message.

23.The Method of Claim 22, wherein communicating the telephony message includes
communicating a Short Message Service (SMS) message.

24.A method comprising:

» operating a telephony network and internet connected system cooperatively
with a plurality of application programming Interface (API) resources,
wherein operating the system comprises:

» initiating a telephony session,

» communicating with an application server to receive an application
response,

» converting the application response into executable operations to
process the telephony session,

» creating at least one informational API resource; and

» exposing the plurality of API resources through a RESTful API that
comprises:

» receiving a plurality of RESTful API requests, each RESTful API
request specifying an API resource URI,

* initiating a telephony session according to a first RESTful API request,

» communicating a telephony message according to a second RESTful

API request,
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» provisioning a new inbound telephone according to a third RESTful
API request, and

» terminating a telephony session according to a fourth RESTful API
request.

25. The method of Claim 24, wherein exposing the plurality of API resources through a
RESTful API further comprises: delivering queried data of an informational resource
according to a fifth RESTful API request, joining at least two callers according to a
sixth RESTful API request, queuing the telephony session according to a seventh
RESTful API request, holding the telephony session according to a eighth RESTful
API request, and transferring telephony session control to a second application

server according to a ninth RESTful API request.
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ABSTRACT
In one embodiment, the method of processing telephony sessions includes:
communicating with an application server using an application layer protocol;
processing telephony instructions with a call router; and creating call router resources
accessible through a call router Application Programming Interface (API). In another
embodiment, the system for processing telephony sessions includes: a call router, a URI
for an application server, a telephony instruction executed by the call router, and a call

router API resource.
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GET /foo.php HTTP/1.1

Host: demo.twilio.com
X-Twilio-CallGuid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-Callerld=415-555-1212
X-Twilio-NumberCalled=415-867-5309
X-Twilio-Accountld=AAF4AF5AF8A9A885449F 7TA647AF84
Content-Length: 0

FIG. 4A

POST /foo.php HTTP/1.1

Host: demo.twilio.com

Content-Type: application/x-www-form-urlencoded
X-Twilio-CallGuid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-Callerld=415-555-1212
X-Twilio-NumberCalled=415-867-5309
X-Twilio-Accountld=AAF4AAF5AF8AIAB85449F 7TAG4TAF84
Content-Length: 11

Digits=1234

FIG. 4B

GET /foo.php?digits=1234 HTTP/1.1

Host: demo.twilio.com
X-Twilio-CallGuid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-Callerld=415-555-1212
X-Twilio-NumberCalled=415-867-5309
X-Twilio-Accountld=AAF4AF5AFBA9A885449F 7A647AF84
Content-Length: 0

FIG. 4C
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GET /foo.php HTTP/1.1

Host: demo.twilio.com
X-Twilio-SMSid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-SMSSenderlD=415-555-1212
X-Twilio-SMSShortCode=11111
X-Twilio-Accountld=AAF4AF5AF8A9AB85449F 7A647AF84
Content-Length: 0

FIG. 4D

GET ffoo.php HTTP/1.1

Host: demo.twilio.com
X-Twilio-SMSid=DE870AD708ED70AE87DOAE7TDAD7
X-Twilio-SMSSenderld=415-555-1212
X-Twilio-SMSShortCode=11111
X-Twilio-Accountld=AAF4AF5AF8A9A885449F 7A647AF84
Content-Length: 21

Message=statusrequest

FIG. 4E

GET /foo.php?message=statusrequest HTTP/1.1

Host: demo.twilio.com
X-Twilio-SMSid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-SMSSenderld=415-555-1212
X-Twilio-SMSShortCode=11111
X-Twilio-Accountld=AAF4AF5AFBA9A885449F 7A647AF84
Content-Length: 0

FIG. 4F
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XML Response

<?xml version="1.0" encoding="UTF-8"?>

<Response>
<Collect
successUrl="http://www.example.com/phonetree.php"
numDigits="1"
timeout=20
>

<Say voice="female">

For sales press one. For support press two. For the operator, press three.

</Say>
</Collect>
</Response>

FIG. S5A

XML Response

<?xml version="1.0" encoding="UTF-8"?>
<Response>
<sms address=415-555-555
thanks for the your text, will call at 5 PM.
</sms>
<CallAtTime="17:00PST">
Today
<Dial>415-555-5309</Dial>

</CallAtTime>
</Response>

FIG. 5B
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POST /2008-08-01/Accounts/AC309475¢e5fede1049e100272a86401438/Calls HTTP/1.1
Caller=4155555309&Called=4155551212&Url=http://www.myapp.com/myhandler.php

<TwilioResponse>
<Call>
<Sid>CA42ed11f93dc08h952027ffhc406d0868</Sid>
<CallSegmentSid/>
<AccountSid>AC309475e5fede1b49e100272a8640f4 38</AccountSid>
<Called>4155551212</Called>
<Caller>4155555309</Caller>
<PhoneNumberSid>PN0123456789012345678900<PhoneNumberSid>
<Status>0</Status>
<StartTime>Thu, 03 Apr 2008 04:36:33 -0400</StartTime>
<EndTime/>
<Price/>
<Flags>1</Flags>
</Call>
</TwilioResponse>

FIG. 6
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hURL Router Voice Mini App
JavaAG_I Handler Web Service
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hURL Router Voice Mini App
JavaAGI Handler Web Service
INCOMING S1 CASE 3:
CALL J 3rd Party AutoConf
Init
Inte.rceptor S110 3rdparty.com
(Init URL S7
lookup) S3 S5 A)
—» A) K‘HTTP POST: . %
Passes 3rdparty.com/AutoConf ||| . Lookup by
to hURLer S9 incoming caller
with Init URL | |, HTTP RESPONSE: «~_ ID, find auto-conf
3rdparty.com/ 1. SAY: "Please pick a conference to start: customer. There
AutoConf One For "Work Conference" are four possible
Two For "Mom & Dad" AutoConfs for
2. COLLECT Digits for Regex:[0-9] this user...
NextUrl:to 3rdparty.com/AutoConf/ 7
Customerid=4948 == j
SAY: Text 53 HTTP POST: « 59 %
g)ré/e(i:ﬁe 3rdparty.com/AutoConf/Customerid=4948 Lookup
g DIGITS=1 attendees for
) HTTP RESPONSE: « 59 Con}’;’gﬁce"
b 302: Redirect to:
S120 twilio.com/Conf?
caller[0]=41555551212
&caller[1]=6605551212
S3 &caller[2]=twilio.com/People/Wollhuls S7
1. Dumps into A) SO~ WTTP POST: R - A)
(I\él:(?;{\fls% twilio.com/Conference? g
. caller[0]=41555551212
2#Iﬁﬁir;|t%z>§gll &caller[1]=6605551212 Setup
' &caller[2]=twilio.com/People/Wollhuls Conference
to caller 1 S9 Stat
3. Initiates call | || HTTP RESPONSE: < ate
to caller 2 ) 1. Ring 4155551212
2. Ring 6505551212

FIG. 9
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hURL
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Service JavaAGl Customer
APl Handler Application
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Application Number

Title of Invention | SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
[] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jeffrey G. Lawson

Residence Information (Select One) (e) US Residency () Non US Residency () Active US Military Service

City | San Francisco State/Province | CA Country of Residence i | US

Mailing Address of Inventor:

Address 1 501 Folsom Street, 3rd Floor

Address 2

City San Francisco | State/Province | CA
Postal Code 94105 | Country | us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
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Residence Information (Select One) (o) US Residency () Non US Residency () Active US Military Service

City | San Francisco State/Province | CA Country of Residence i | US

Mailing Address of Inventor:

Address 1 501 Folsom Street, 3rd Floor

Address 2

City San Francisco | State/Province | CA
Postal Code 94105 | Country | | us

Inventor 3
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Prefix| Given Name Middle Name Family Name Suffix

Evan Cooke
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Attorney Docket Number | TWIL-P01-US4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

City | San Francisco State/Province | CA | Country of Residence i | US

Mailing Address of Inventor:

Address 1 501 Folsom Street, 3rd Floor

Address 2

City San Francisco | State/Province | CA
Postal Code | 94105 | Country ! us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 49142

Email Address docketing@schox.com | AddEmail |  |Remove Email|
Application Information:

Title of the Invention SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

Attorney Docket Number| TWIL-P01-US4 Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class {(if any) |

Suggested Technology Center (if any}

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.5.C. 122(b} and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a muiltilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.
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Application Number

Title of Invention SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

Please Select One: (e) Customer Number (C US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Customer Number 49142

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 13632798 2012-10-01

Prior Application Status | Patented

frresten | commuytpe [ Prerepiesion [ ey | patnt i [ vy amaan
13632798 Continuation of 12417630 2009-04-02 8306021

Prior Application Status | Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12417630 non provisional of 61041829 2008-04-02

Prior Application Status | Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12417630 non provisional of 61055417 2008-05-22

Prior Application Status | Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12417630 non provisional of 61100578 2008-09-26

Prior Application Status | Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12417630 non provisional of 61156745 2009-03-02

Prior Application Status | Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12417630 non provisional of 61156751 2009-03-02

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).
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Attorney Docket Number | TWIL-P01-US4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

[ Remove |
Application Number Country i Filing Date (YYYY-MM-DD) Priority Claimed
(® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO}), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-{d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O  Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:
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. Attorney Docket Number | TWIL-P01-US4
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name

Twilio, Inc.

Mailing Address Information:

Address 1 501 Folsom Street, 3rd Floor

Address 2

City San Francisco State/Province CA
Country i| US Postal Code 94105
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in
accordance with 37 CFR 1.215{b). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will
include the name of the applicant(s).

Remove

If the Assignee is an Organization check here. L]

Prefix Given Name Middle Name Family Name Suffix
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

TWIL-P01-US4

Application Number

Title of Invention SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

Mailing Address Information:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add button.

Signature:

Remove

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and

certifications

Signature |/Jeffrey Schox/

Date (YYYY-MM-DD)| 2013-01-16

First Name | Jeffrey

Last Name

Schox

Registration Number

42445

Additional Sighature may be generated within this form by selecting the Add button.

Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USFTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FCRMS TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.5

TELESIGN EX1002

Page 78
TW_00011227



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b){2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Cffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (6 U.S.C. 552)
and the Privacy Act (6 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine

whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, 1o a Member of Congress submitting a request invelving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2804 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published applicaticn, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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1684587
Verfahren und Vorrichtung zum Zusammenéchlieﬁen

von Behiilterschiiasen zu aufrechtstehenden BehHltern,

insbesondere Getreidesilos, Futtersilos od.dglo

Die Erfindung bezieht sich auf ein Verfahren und auf eine
dazugehidrige Vorrichtung zum Zusammenschlieflen von Behiil=
terschiissen zu aufrechtstehenden Behdltern, insbesondere

zu Getreidesilosy; Futtersilos od.dgle

Derartige Hochbehilter erreichen mitunter eine betrichtli-
che Hohe., Die vorwiegend gleich langen Behidlterschiisse solw
cher Beh#lter kinnen daher nicht bereits schon in der Werk-
statt z.B. durch Verschrauben, Verschweifien, Vernieten od,
dgl. zum gebrauchsfertigen Hochbehiilter zusammengeschlossen
werden, weil der Transport solcher Hochbehilter zu ihrem
vorgesehenen Aufstellort infolge der grofien Linge mitunter
unmdglich oder zumindést schwierig und als sperriges Transm ‘
portgut bei éinem verhiiltndismiflig kleinen Gewicht auch er-
heblich teuer sein wiirde. Die Belhilterschiisse werden daher
lediglich in der Werkstatt als Halbzylinder vorgebogen,
Diese werden am Aufstellort entlang ihren Lingsnihten vor-
wiegend durch SchweilBBen miteinander verbunden. Die auf
diese Welise fertlggestellten Behiilterschiisse werden mit
Hilfe eines Geriistes zusammengebaut, Zum Zusammenschlieflen
werden die elnzelnen Behilterschiisse von unten nach oben

Ubereinandergesetzt und durch Verschrauben, VerschwelBlen,
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Vernieten od.dgl. miteinander verbunden. Das zum Zusammen-
bau notwendige'Gerﬁst hat eine HBhe, die praktisch der

Hohe des gebrauchsfertigen Hochbehdlters entespricht. Es
erfordert daher einen grofen Konstruktionsaufwand und eine
nicht unbeachtliche Zeit %ﬂr den eigenen Zusammenbau. Aufler-
dem ist das Hochziehen und Aufsetzen der Behiilterschiisse
sehr umstdndlich da es zahlreiche Arbeitskridfte notwendig
macht, so aaB der bisherige Zusémmeﬁbau von Hochbehiiltern
z.B. Getreidesiloas, Futtersilos od.dgl. infolge seines gro-
Ben Konstruktionsaufwandes und erheblichen Zeitbedarfes ho-

he Kosten wverursacht,

Es besteht daher die Aufgabe der Erfindung darin, ein Ver-
fahr;n und eine zur Durchfiihrung des ﬁerfahrens geelignete
Vorrichtung zu schaffen, die bei erheblich kleinem Kon-
struktionsaufwand und kleiner Zeitdauer zum eigenen Zusam-=
menbau mit wenigen Arbeitskriiften ein bequemes Zusammen-
schliellen der einzelnen Beh#lterschiisse zum gebrauchsfer-

tigen aufrechtstehenden Hochbehdlter ermdglicht.

Ertfindungsgemiill geschieht dieses dadurch, dall die aufrecht-
gestellten, am Aufstellort zusammengeschweiilten Behdlter-
schiisse jedes Behiilters in der Reihenfolge von oben nach
unten bzw. vam Kopfteil zum Fulitell miteinander zusammenge-
schlossen werden, wozu zuerst der obere Schul bzw. der
Kopfteil an dem vorgesehenem Standort zusaumengeschweiflt
sowie nufgestellt und um eine Behiilterschullliinge hochgezo-

gen sowlie alsdann mit dem folprendern, inzwiscien darunter

109812/0583
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aufgebaufen Behilterschul verbupden wird, welcher daraufl
in gleicher Weise wie die etwa weiterhin noch folgenden
Jeweils untersten Behaltérschisserzusammen mit dem ver-
einigten bzw. dariiber aufgesetzten Behéiltersehﬁﬂ bzw. den
Behilterschiissen wieflerum um eine SchuBlinge hochgezogen
und mit dem jeweils nichstfolgenden, inzw;schen darunter
fertiggestellten BehflterschuB verbunden werden,

Eine besonders giinstige Vorrichtung fiir die Durchfihrung ‘
dieses Verfahrens zum Zusammenbau eines Hochbehélters ist

dadurch gegeben, wenn als Vorrichtung mehrere, mit gegen-—

seitigen Ab;tancx entlang dem huBeren oder inneren Umfang

des Behidlters verteilte Sidulen mit-g;ner die Lénge von

zwedl Behélterschﬁssen etwas ﬁber#chreitender~ﬂ6ha VOrges

sehen werden, auf denen dé ein Tragrohr mittels einer
Hubeinrichtung axial verschiebbar gelagert ist; welches

etwa die um den FuSteil einer SHule verminderte Linge eines
Behilterschusses und am Ioipfehdc re\in fest angeordnetes Kupp-
lungsglied ;un i8sharsen Bingriff in ain am oberen Ende- Ji-— ‘
des Behilterschusses anbringbares Gegenglied aufweist, Hier=
bei kann sowohl das feste Kupplungsglied eines Tragrohres
ail auch jedes zugeordnete abnehmbare Gegenglied am odbesren
Ende des jeweils unteren, auf einer Grundplatte des Behil-
ters aufstehenden Behélterschusses gon Je eina; Aufhéingetise
gebildet werden, die zur gegenseitigen Kupplung miteinan-
- der verschraubbar sind. Jedes abnehmbare Gégenglied eines

Behdlterschusses ist mit einem auf dessen innerer Mantel-

fldche aufgeklemmten Spannring, z.B,. mittels.Schrauben, ge-.

109812/0583
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gebenenfalls durch den Mantel des Behdlterschiusses hindurch
l1osbar verbunden, Auller dem die Gegenglieder aufweisenden
oberen Spannring des zunichst unteren Behiilterscinusses ist
noch ein zweiter, mit dem FuBende diéses Bendilterschusses
verklemmbarer Spannring vorgesehen, der auf der Unterseite
Zentriernocken mit wenigstens einer in der verlingerten
Aufllenmantelfliche des Spannringes liegenden Stelle aufweist.
Jeder Spannring wird von einem kreisringformig gebogenen,

im Querschnitt U-formigen Profileisen gebildet, dessen
glatte flanschfreie Stegfliche nach aulien gerichtet ist und
etwa einen der Innenmantelfliche der Jeweiligen Behiilter-
schiisse entsprechenden Durchmesser aufweist; wobei das Pro-
fileisen radial in zwei gleich grole, an den Stoidstellen
durch Spannsciirauben niteinander verbundenen Halbringe unter.-

teilt ist.

Ein nach diesem Verfahren mittels der zugeordneten Vorriche-
tung durchzufiihrenden Zusamménbau eines Hochbehflters er-
fordert praktisch keine Einriistzeiten. Nach dem Aufbringen
der Grundplatte fiir den Hochbehilter auf das bereits. vorbe-
reitete Fundament werden beispielsweise vier Siulen in slei-
chen gegenseitigen Abstinden aufgestellt und die Bodenplat-
ten dieser Siulen mit der Grundplatte z.B. durch SchweiBhef~
tung vorilibergehend verbunden. Dieses kann ohne einen ins Gew
wicht fallenden Zeitaufwand mit wenigen Arbeitskriften geew
~8chehen. Alsdann kann ohne weitere Verztgerung und ohne bew
sondere Vorsichtmahme mit dem Zusammenschlielen der Beh#lter-

schiisse begonnen werden, Diese werden in iiblicher Weise als
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Halbzylinder an den Standort des Hochbehilters angeliefert
und nach dem Aurstellen auf der Grundplatte zuniichst an den
Lingsniihten z.Bs durch Schweillen miteinander wWerbunden be-
vor das ZusarmenschlieBen des alsdann um etwa eine Behiilter-
scausliinge hochgezozenen Behiilterschusses nit dem von oben
nach unten nichstfolgenaen und in gledicher Veriose ebildeten
Beh -lterscinus erfolgt. Das Zusamienschlieflen z.B. durch
Zusam .enscnweien wird fiir alle Behfilterschiisse irner nur

in. Abstand einer Beh’ilterscnuiththe bzwe. BehiilterschuBilinge ‘
vorn der Grunuplatte und damit in Bodenn*he durchgefiihrt,

so dais keine besonderen Sicherungsmalinahmen gegen Abstiirzen,
iferunterfallen von Gegenstinden 2.B, Werkzeugen u.dgl. be-
achtet werden miitssen. Aullerdem wird durch die Einsparung

von Binriistzeiten und Geriistaufwand sowie von Arbeitskrif-

ten die Herstellun: eines Hochbeh*lters erhebliclhi verbilligt.

Aul uver Zeichnun,. i .t ein Ausfiihrungsbejispiel des Erfindungs--
manens vandes dargestellt, das zugleich weditere Merkiimle der ‘

Ert inuuan;: erkennen b, Ks zeipgent

Fige | eirne Ansiciit eirner Vorricotung Zupn Zusariniells
sehlienon der iv Lingsac,nitt dorcescedlten
Beow Ltersca e o ones Hoehibeha bters, 1inls
bei ¢inyeehraciten oboeren Beh Lberscimuli und
rec s hetl einpebracnben dritten BDen lter-
schuly vou ober,

Fipgs 22 diec D1 oubtoacht aut ke Vorrio: tungs noeie Flog
mit einer nach der Linle LL-17T im Cuers o it

dar,resteilten Siule,
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Jeder Hochbehiilter, z.,B, Getreidesllo, Futtersilo od.dgl,
wird von einer Anzahl Behiilterschiissen 1, 2, 3 usw. gebil-
det, die in der Werkstatt z.B, halbzvlinderférmig vorgebo—
gen urd erst am Auf'stellort entlang ihren L&ngsnithten bzw,
Lingskanten miteinander z.,B. durch Schweiflen, verbunden
werden. Das Fertigstellen eines Behliltersciiusses erfolgt
hierbei =zauf einer Grundplatte 4, die zuvor auf einem vorbe-
reiteten Fundarment 5 befestigt worden ist und zugleich als
Grundplatte bzw. Boden fiir dep fertigeﬁ Hochbehiilter dient.
Vorwieg.end hat die als Boden fiir den Hochbehilter dienende
Grundplatte 4 eine dem Hochbehilter in der Dréufsicht ent-
sprechende Umriliform, wobei ihr AuBenraﬁd gegebenenfalls

unter dem Hoclibehiilter etwas herausragen kann.

Entlang dem Unmfang des zusammenzutbauenden Hochbehiilters bzw.
der Grundplatte 4 werden in etwa gleichen gegenseitigen Ab-—
stinden z.l., vier SHulen 6 aufgestellt. Jede Siule 6 ist

silt einem Ende aul einer Bodenplatte 7 befestigt und zusitz—
Lichh aut diescr mittels fliipelartiger und etwa radial ange-—
ordneter Stege 8 verankert bzuw, verscuaweilit, Um stets cinen
sichieren und gleichbleibenden Abstend der Siiulen 6 zu dem
entstelhienden [Hoclhibehiilter zu gew!ihrieisten, werden die Bo-

denplatten 7/ -s.,B. Jdunrch Hettschwellung, stunpt mit deri Bo=

den des Hochbehlters baw, mlt dessen Grumiplatte 4 verbun-

detiy
Dic tohe cinar Siule 6 jat otwans pcbroier, “.B, hivchstens
zwelundeiniud b mal so grod als es der Limgre uweler aufeine

109812/0583 BAD St s
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ander gestellter Behilterschiisse 1 und 2 bzw. 2 und 3 uswe
entspriéht° Vorwiegend wird jede Siule von einem Rohr 9 ge-
bildet, auf welchem ein Tragrohr 1o axial verschiebbar ge-
lagert ist. Das auf den Stegen 8 des Siulenfufies aufstehen-
de Tragrohr 1o schlieBt in der Hdhe etwa mit der Hohe eines
daneben auf der Grundplatte 4 aufstehenden Behaiterschusses
1 bzw.2 bzw.3 usw,., ab. Damif das Tragrohr 1o auf dem zuge-
ordneten Siulenrohr 9 mit einem nicht zu groBen Spiel gleitet,
ist im Bereich des Kopf-und FuBendes innerhalb des Tragrohres
je ein Gleitring 11 eingelassemn. AuBBerdem ist im Bereich des ‘
Kopfendes und zwar auf der AuBenflédche ein etwa radial zur
Behilterachse gerichtetes Kupplungsglied 12 , z.B. eine
hochkant stehende Las&he starr befestigt, die ein Durch-
gangsloch aufweist und als Aufhiingedse dienen kann. Im Be-
reich des FuBendes jedes Tragrohres 1o ist auf dessen Aullen-
fliiche eine ebenfalls .. -~hkant stehende und etwa radial zur
Behiilterlingsachse gerichtete Stiitzlasche 13 als Fiihrung
fiir einen angekuppelten Behilterschull befestigt, die mit
dem Kupplungsglied 12 etwa fluchtet und eine etwa dem Ab-~
stand zwischen dem Tragrohr und dem benachbarten Behilter-

schufl entsprechende Breite aufweist.

Eine gleich ausgebildete und angeordnete Stiitzlasche 14 ist

zur weiteren Flhrung im Bereich des Kopfendes jeder SHule 6

befestigt. In vorteilhafter Weise wird dlese Stiitzlasche Jje-

_doch etwas kiirzer gehalten und am freien Ende mit einer auf

dem AuBenmantel des Hochbeh#ilters abrollenden Stiitzrolle 15
versehen, Hierzu wird die Stiitzrolle jeder Siule 6 zwischen

zwel die Stiitzlasche 14 bildende Konsole 16 gelagert. Die

109812/0583
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Mantelfliiche Jjeder 8tiitzrolle kann der Wilbung der Auien-

mantelfliche 17 des Hochbehilters angepaBt sein,

Auf dem oberen Stirnende jeder ShHule 6 ist in einem Lager-
bock 18 eine Umlenkrolle 19 gelagert; derem Stirnflichen
ﬁﬁrallel zu den Flachseiten der Stiitzlasche 13 und der Kon-
sole 16 verlaufen. Der Durchmesser dieser Umleﬁkrolle 19
ist grbfler als der Aulendurchmesser des Tragrochres 1o, so
daB ein tber die Umlenkrolle gefilhrter Seilzug 20, Ketten-
zug od.dgli bei einem zur LiEngsmittelachse der SHule 6 pa-
rallelen Verliauf hemmungsfrei am jeweilszugeordneten Trag-
rohr 1o vorbeilaufen kann. Das eine Ende dieses Seilzuges'
20 ist mittels eines Verbindungsgliedes 21rum Kopfende des
Tru;rohrol und das andere l@‘o an der. Trommel 22 einer als
Hubeinrichtung 23 vorgcschiﬁon Sellwinde befestigt. Als
Buhoinriohtuné 23 kann auch ein Flaschenrug, Schneckenwinde
od.dgl. vorgesehen werden, Die Hubeinrichtung ist auf der
Bodenplatte 7 bzw. am Sulenful befestigt. Beim Drehen an
der Kandkurbei 2k ddr Seilwinde in entsprechender Richtung
wird der Seilzug 20 auf die selbst sperrend ausgebildete
Trommel 22 aufgewickelt und das zugeordnete Tragrohr 1o bis
zu einem unterhaldb der Stiitslasche 14 angeordneten Anschlag
25 hochgezogen, Die HubhShe des Tragrohres ist hierbei ef—
was groller als die liénge eines Behtilterschusses 1 bzw, 2

bzw, 3 usw,

Des weiteren ist fiir das am Kopfende eines Tragrohres ilo
fest angebrachte Kupplungsglied 12 am entsprechenden oberen

Ende jedes Behiilterschusses ein wieder léshares Gegenglied

108812/0583
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26 vorgesehen, die beide miteinander in-einem lBsbaren Ein-
griff gebracht werden kéinnen. Jedes Gegenglied 26 besteht
hierhei im wesentlichen ebenso wie das Kupplungsglied 12 aus
einer hochkant stehenden mit einem Durchgangsloch versehenen
LLasche, die als Aufhée;eﬁse dient, jedoch einen abgewinkel-— |
ten gegebenenfalls an die Wilbung der lohaltcrl‘ohﬁssa ange-
pallten Schenkel 27 aufweist., Dieser Schenkel 27 hat ebenfalls
ein Durchgangsloch, um das Gegenglied 26, z.,B, mittels. einer
Schraube 28, durch den Mantel des jeweils auf dem Behilter—
boden 4 aufstehenden, Behiilterschusses hindurch mit eimem 4 ‘
Spannring 29 wverschraunben zu kdnnen, Alsdann werden die bei-
den gleich angeordneten Durchgangslbcher vom Kupplungsglied
12 und Gegenglied 26 miteinander zum Fluchten gebracht und
mittels einer durcﬁ eine Schraubmutter gesicherten Durch-
gangsschraube 30 miteinander verbunden., Auf diese Welse wird
der jeweils auf dem Behiilterboden 4 aufstehende Behilter-
schul mit dem Tragrohr 1o der vier Sdulen 6 ldsbar gekuppelt

und kann bis zum Anschlag 25 hochgezogen werden,

Der die Gegengliéder 26 ldsbar aufnehmende Spannring Jo wird
von einem krelsformig gebogenen, im Querschnitt vorwiegend
U~fdrmipsen Profileisen gebildet, dessen glz.ltte flanschfreie
Stegfliiche nach auiicen gerichtet ist, Sie hat cinen etwa der
Innenmantelfliiche der Behiilterschiisse entsbrechenden Durch-
messer, 80 dafl der Spannring praktisch splelfrei am oberen
inneren Rand des jeweililpen Schusses anllogt und diesen

helm Zusasaienbau vu, leich verstelt't sowice in der Krelstorm

hoadte U den Spannring o mit dem oberen Rand des Beliiltore-
109812/0583
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schusses fest verklammen zu kinnen, ist das kreisringfrmig
gébogone Profileisen radial in zwai-Haibringe 31 und.§2 U=’
terteilt, welqhe an den beiden entiprecﬁend~verstérkten
Stoflstellen 33 ddrch Spannschrauben 34 wieder miteinander
verbunden und dadurch mit dem Behilterschufl unverriickbar
verklemmt werden kidnnen., Nach Lisen der Gegenglieder 26 und
der Spannschrauben 34 kann der Spannring vom betreffenden

BehilterschuB wieder abgenommen werden,

Der Jjeweils auf der Grundplatte 4 bzw. dem Behilterboden

- aufstehende BehHdlterschufl 1 bzw. 2 bzwe 3 u.s.w. wird
auflerdem noch im Bereich seines Fufiendes mit einem Spannring
35 verklemmt, der im wesentlichen den-glqichen Aufbau wie
der obere Spannring 29 aufwelist, Auf der Unterselte des un-
teren Spannringes 35 sind jedoch ilber den Umfang verteilt
Zentriernocken 36 befestigt. Die radial nach auflen gerich-
tete Schmalfliche jedes Zentriermockens 36 ist profiliert
und zwar derart, dafl im Abstand von der Unterseite des
Spannringes nmur eine einzige kurze Zentrierstmlle 37 wvor-
handen i1st; die in der verlingerten ideellen Aufienmantel-
fliche 38 dieses Spannringes 35 liegt. Zwischen der Unter-
seite des Spannringes 35 und der Zentrierstelle 37 ist eine
nach aullen offene Aussparung 39 vorgesehen., Diese ist so
grol, dafl das Zusammenschweiflen der Stofistelle 4o zweiler
aufeinander gesetzter Behiilterschiisse z.B: 1 und 2 in keiner
Weise behindert ist, Von der Zentrierstelle 37 bis zum frei-

en Stirnende ist die nach aulen perichtete Sclumalfliiche je-

des Zentriernockend 136 in Riehtung zur Liingsmittelachse des
zupeordneten Behiilterschusses abpgeschrigt bzw, nach innen

vu steitiy \’o,=1*,jii}1;5b. 1 0 9 8 1 2 / 0 5 8 3 R

A
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Bei jedem auf dem Behilterboden bzw, auf der Grundplatte U
aufgestellten Behiilterschuf wird dér untere Spannring 3%
voriibergehend nur leicht am inneren FuBrand dieses Behile.
terschusses festgeklemmt, wobei die freie Stirnseite der
Zentriernocken auf der Grundplatte aufstehen, In dieser
Lage hat der untere Spannring 35 nur die Aufgabe zu erfiil-
ien, z.B. die kreisrunde Form des Behilterschusses im Be-
reich des FuBirandes zu‘gewﬁhrleistin, vgl. hierzu die lin-
ke Seite der Fig.1.‘Ist Jedoch dieser Behilterschull um #t-
was mehr als eine BehilterschuBlinge ln_ittels den Huboiné' .
richtungen 23 hochgesogen worden, so wird der unters Spuﬁnu

ring 35 nach dem L¥sen der Spannschrauben 3# so weit nach:

unten gezogen, bis die FuBkante dieses Behiilterschusaes |

in Hohe der Mitten simtlicher Aussparungen 39 verlHduft. ;n.

dieser Stellung wird der untere S8pannring wieder festge-

klemmt. Nachdem der von cben nach unten nichatfdlgemde ‘;-”
hilterschu a.B. 3} auf der Grundplatte k inzwischen susam-
mengeschweiBt und in Stellung gebracht wurde, werden dio"

bereits miteinander verbundenen Behilterschiisse zBe 1 uedf

2 mittels der Huboinrichtung‘n an den S#ulen 6 wieder hotg«" '
abgelassen, wobei die dabei vorlaufenden ZQntriernockcn_B‘

den auf der Grundplatte 4 aufstehenden BehHlterschuB 3 ci-

vnau ausrichten, so daB die Fulkante des oberen Behilter-

schusses 2 genau auf der Xopfkante des aufstehenden Behil-
terschusses 3 zu liegen kommt, vgl, hierzu die rechte Sei~

te der Fig.1. In dieser Lage wird der Behilterschufl 3 be-

quem an den Belhiilterschull 2 angeschwelf3t, wobei infolge der

in den Zentriernocken 75 vorgesechene Aussparung 39 die

StoBstelle Lo vollstindig freiliegt und besquem auch im Be-
109812/05683 ORIS™MAY minmearep
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reich der Zentriernocken verschweifit werden kann. Alsdann
wird zuerst der untere Spannring 35 aus dem BehidlterschuB 2
in den FuBrand des Beh#lterschusses 3 verlegt und darauf
nach dem Losen und Entfernen der Gegenglieder 26 auch der
obere Spannring 29 am inﬁeren Kopfrand des unteren Behilter—
schusses 3 verklemmt so dafi wieder die in der linken Seite
der Fig.1 dargestellte Lage der Spannringe entsteht, MNach-
dem in diescr Loge der obere Spannring 29 festgeklenmt ist
und die Gegenglieder 26 unter Durchbohren des Behilter-—
schuBlmantels befestigt worden gind, werden dann die zusam-
mengeschlossenen Béhﬁlterschusse 1 bis 3 wiederum um etwas
mehr als die Beh#lterschullldinge hochgezogen, worauf in der
bereits erliuterten Weise ein weiterer Behﬁlterséhuﬂ ange-
schweilSit wird. Die fiir das Anbringen der Gegenglieder not-

wendigen Locher in den Behilterschiissen werden nach der

Verlegung der Spannringe wieder zugescilweilit.

Bei sehr hohen Behiltern griideren Durchmessers wird die
z.B., aus vier SHulen bestehende und im vorstehenden erliu-
terte Vorrichtung nicht am Hulleren sondern entlang dem ine
neren Umf'ang des Behilters in gleichméiBigen Abstinden ver-
teilt, Dabei werden die Tragrohre der Siulen starr mitein-
ander verbunden. Eine solche Anordnung hat den Vorteil, dag
die Vorrichtung ein starres Gangzes bildet, so dafl die be-
reits zusammengeschlossenen Behiilterschiisse beim Hochziechen

eine stabilere Lage einnehmen.,
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Das Hochziehen der bereits zusammengeschlossenen Behilter-
schiisse mittels Flaschenziigen,Schneckenwinden od.dgl. er-
fordert nur einen verhiltnismifiig geringen Kraftaufwand, da
derartige Hubeinrichtungen hoch iibersetzt sind,Trotzdem kann
das Hochziehen noch weiterhin dadurch erleichtert werden, daf
anstelle von manuell bedienbaren Flaschenziigen,Schneckenwine
den od.dgl. elektromotorisch angetriebene Hubeinrichtungen

zur Anwendung kommen.Dadurch wird der Zusammenbau noch wesente
lich vereinfacht und insbesandere beschleunigt.Die Verwendung ‘
elektromotorisch angetriebener Hubeinrichtungen ist ohne
weiteres mdglich,da praktisch auf allen Baustellen insbeson-
dere fiir Hochbehiilter bzw.Silos bereits der elektrische Strom
vorhanden ist.derartige elektromotorische angetriebene Hub-
einrichtungen haben aber noch den weiteren Vorteil,dal das
Hochziehen der bereits zusammengeschweifiten Behiilterschilissen
sehr gleichmifiig erfolgt,so daB beim Hochziehen von Hochbe-—
hiltern groBer Héhe von vornherein jedes Schwanken vermiedenv
wird,zumal wenn zusitzlich noch die Tragrohre der vier SHulen

starr miteinander verbunden werden,
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Patentanspriiche.

(:) Verfahren zum ZusamnenschlieBen von Behilterschiissen zu
aufrechtstehenden Behiltern, insbesondere Getreidesilos,
Futtersilos od.dgl,, dadurch gekennzeichnet, dafi die auf-
rechtstehenden am Aufstellort zusamuaengeschweillten Behiilter-
séhﬁsse (1 bzw.2 bzw.3 usw.) jedes Behiliters in der Reihen-
folge von oben nach unten bzw,. vom Kopfteil zum Fuflteil mit-
einander zusammengeschlossen werden, wozu zuerst der obere
BehilterschuB8 (1) bzw. der Kopfteil an den Aufstellort ver-
bracht sowie zusanrengeschweiflit und um eine BehilterschuB-
liinge hochgezogeh sowie alsdann mit dem folgenden, inzwischen
daruntergaufgebauten BehilterschuB (2) verbunden wird, welw
cher darauf in gleicher Weise wie die etwa weiterhin noch
folgenden Behiilterschiisse zusammen mit dem vereinigten bzw.
dariiber befindlicien Behilterschufi bzw. den Behdlterschiissen
wiederum ﬁm eine Behdlterschuﬁlﬁnge-hochgezogen und mit

dem Jjeweils niichstfolgenden, inzwischen darunter fertigge—

stellten Behiilterschull verbunden wird,

2., Vorrichtung =zum Durchfiihren des Verfahrens nach Anspruch 1,
dadurch gekennzeichnet, dafl als Vorrichtung mehrere, nit
gegenseitigem Abstand entlang dem Hubleren oder inneren Um-
fang des Dehiilters verteilte Siulen (6) mit einer dievLﬁnge
von zwei Behiilterschiissen (z.B.1 und 2) etwas iiberschreiten-
der Iléhe vorgesehen sind, anf denen je ein Tragrohr (1o)

mittels einer Hubeinrlchtung (23) axial verschiebbar sgela~
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gert ist, welches etwa die um den FuBteil (7, 8) einer Siule

1684587

verminderte Linge eines Behilterschusses (1 bzw.2 bzw.3 usw. )
und am Kopfende ein fest angeordnetes Kupplungsglied (12)
zum l8sbaren Eingriff in ein am oberen Ende jedes Behilter-

schusses anbringbares Gegenglied (26) aufweisto.

3. Vorrichtung nach Anspruch 2 dadurch gekennzeichnet,

a3 sowohl das feste.Kupplungsglied (12) eines Tragrohres
(10) als auch jedes zugeordnete abmnehmbare Gegenglied (26)
am oberen Ende des jeweils unteren auf einer Grundplatte (4)
des Behiilters aul'stehenden Behilterschusses (1) von je einer
Aufhlingetise gebildet ist, die beide zur gegenseitigen Kupp-
lung z.B. mittels einer Durchgangsschraube (30) miteinander

verschraubbar sind.

4, Vorrichtung nach den Anspriichen 2 und 3,; dadurch gekenn-
zeichnet, daB jedes abnehmbare Gegenglied (26) eines Beh#l-
terschusses (1 und 2) mit einem auf dessen innerer Mantel-
fliche aufgeklemmten Spannring (29) z.B. mittels einer Schrau- '
ber(28) gegebenenfalls durclhh den Mantel hindurch verbunden

ist,.

5. Vorrichtung ﬂach den‘Ansprﬁchen 2 bis 4%, dadurch gekenn-
zeichnet, dafl auBler dem die Gegenglieder (26) aufweisenden
oberen Spannring (30) des zuniichst unteren Behiilterschusses (1)
noch ein zweiter mit dem Fuflende dies;s Schusses verklemm~
baren Spannring (35) vorgesehen ist, der auf der Unterseite

Zentriernocken (36) mit wenigstens einer in der verlingerten
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AuBenmantelfliche (38) des Spannringes lieenuen Zentrier-—

stelle (57) aufweist,

6o Vorrichtung nach den Anspriichen. 2 bis 5, dadurcii Telonn-
zeichnet, dais jeder Zentriernocken (36) zwischen der lnter-—
seite des zugeordneten Spannringes und der in dessen ver-
lingerten AuBenmantelfliiche (38) liegenden Zentrierstelle
(37) eine die Stosstelle (4o) zweier iibereinander gesetzter
Behiilterscimiisse freilegende Aussparung (39) aufwveist.

7. Vorrichtung nach den Anspriichen 5 und ¢, dadurch ;‘3e£rce’nn--
Vzcichnet, dafi diec nacih auidden geriehtcte Schimalseite jeces
Zéntriernockens (36) von der in der verlingerten Aubenuian-—
teliflsche (38) des zugeordneten Spannringes (35) liegenden
Zentrierstelle (37) bis Z freien 3tirnende nach innen zu
stetig verjlingt istro

8. Vorrichtung nacihh den Anspriichen 2 his 7, dadurcli gekenn-
zeichnet, dafl jeder Spannring (;39 bzw. 35) von einem Vlcreis—
ringforuig gebogenen, im Querscnnitt U-={ornigen Proi‘ileiéen
gebildet -ist; dessen glatte flauschfrecie Stegfliiche nach
aullen gerichtet ist und etwa eiunen der Innenmantelflﬁcﬁe
der jewciligen Behillterscliisse entsprechenden Durchﬁesser
aufweist und dal} das Profileisen radial in zwei, an den
StoBstellen durch Spannsclirauben nmiteinander verbundenen

Halbringe (31 uncd 32) unterteilt iste.

a
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Y. Vorrichtung nach den Ansprichen 2 bis 8 dadurch gekenn-
zelce net, dafl zum Filhren der Behi#lterschiisse (1 bzw.2 bzw.3
usw, ) zwischen den 3%ulen 6 beim Hochziehen am Fubiende je-
des Tragrohres (10) und im Bereich des oberen Endes jeder
S*ule je eine etwa radial abstehende Stiitzlasche (13 bzw.14)

rorsesehen iste

1o. Vorricntung nacit den Anspruciien 2 bis 9, dadurch gekenn-
zeicimet, daB an der Stiitzlasche (14) jeder Siiule (6) eine
aui’ der jeweiligen Mantelfliiche der Bch&it.xidkﬂs“ (1, 2, ‘

3, ..) abrollende sStiturolle (15) gelagert ist.

11¢ Vorrichtung nacihh den Anspriichen 2 bis 1o, dadurch ge-
kennzeichnet, dafi als Hubeinrichtung (23) fir das Tragrohr

(10) einer Siiule (G) eine Seilwinde, Kettenwinde od.dgl,

vorgesenen ist, deren Seilzug (20), Kettenzug oﬁ,dgl. iiber

eine am Kopfende der zugeordneten Siule gelagerte Umlenk-

rolle (19) gefi'hrt und mit einem Ende oben am Tragrohr und

mit dem anderen Encde an der Trommel (22) der Hubeinrichtung ‘

-

befestigt 1st.

12. Vorrichtung nach den Anspriichen 2 bis 11, dadurch ge-
kennzeichnet, dald jede Siule (6) arl Fullense eine Jrderiint.
te (/) aufweist, die bein Zusammenbau eines Beh'ilters ult

dessen Grundplatte (4) verbunden ist.
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@ Method tor constructing a cylindric metal building construction as well as apparatus for carrying

out said method.

@ A method and an apparatus are provided for
constructing a cylindric metal building construction,
in which the building construction is supported by a
number of guidings (5 - 12), such, that always a
appropriate support is obtained without the need for
additional lifting devices. According to the invention
the guidings (5 - 12) are each separately or together
movable upwards and downwards.
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Method for constructing a cylindric metal building construction as well as apparatus for carrying out
said method

The invention relates to a method for construct-
ing a cylindric metal building construction by posi-
tioning successive rings one on top of the other
and interconnecting said rings, said method com-

constructed ring is very difficuit. The reasons for
this have fo be sought in the low dimensional
stability of the already constructed building con-
struction section, the rather high mass thereof and

@

prising the steps of: 5 the wind sensibility that can be very important at a
- in a vertical position supplying the material for building site.
constructing the rings, such as metal band or metal It is an object of the invention to provide a
plates to be assembled to a metal band, and shap- mothod for constructing a cylindric metal building
ing the material into the desired shape with a construction not having the mentioned disadvan-
shaping device, 10 tages.
- shaping the supplied material into a ring by Therefore the method according fo the inven-
means of appropriate guidings, tion is characterized in that lifting the building con-
- cutting the metal band or the metal plates assem- struction already constructed is carried out by syn-
bled to a metal band to a length corresponding to chronously moving the guidings upwards, said
the circumferencs of the corresponding ring to be 15 guidings comprising supports engaging the lower
shaped, edge of this building construction section, whereas
- connecting the upper edge of the metal band to always that guiding that in the circumferential di-
the lower edge of an already constructed building rection of the building consiruction section is posi-
construction section and interconnecting the begin- tioned ahead of the supplied metal band is moved
ning and the end of the cut-off metal band section, 20 downwards so far shorily before the beginning of
- entirely lifting. the building construction section the metal band reaches said guiding, that the metal
constructed like this and supplying further rings band is moved over said guiding and that the lower
underneath until the building construction has edge of the metal band is supported by said guid-
reached the desired height, and ing.
- finally placing the building construction onto the 25 In constrast with the known method an already
ground. constructed building construction section is no
In a known method of this type the supplied longer lifted entirely above a new ring to be con-
metal band is continuously applied to a carrousel structed, but this already constructed building con-
comprising a rotating platform of which the rotation struction section initially rests totally on the guid-
velocity corresponds with the supply velocity of the 3e  ings. During the progression of the production of a
band. When the length of a metal band section is new ring the support of this already constructed
obtained corresponding with the circumference of a building construction section is progressively taken
ring the metal band is cut loose whereafter winding over by the ring section positioned therebelow, said
it onto the carrousel is completed. Next the build- ring section being supported by the fowered guid-
ing construction section that already has been con- 35 Jngs. Like this at each moment a safe and reliable
structed earlier is positioned on top of the ring just support of the already constructed building con-
constructed and is connected thereto. struction section is provided wherein too a good
This known method has a number of disadvan- positioning of this building construction section rel-
tages. The applied carrousel for winding the sup- ative fo the supplied metal band for shaping a new
plied metal band for obtaining a ring in principle 4  ringis accompiished.
can be used only for a limited number of diameters In a preferred embodiment of the method ac-
of cilindric building consiructions to be constructed. cording to the invention after completing the last,
If building constructions have to be constructed of lowsrmost ring and connecting it to the already 5
which the diameter largely differs from the diam- constructed building construction section, the build-
eter of the carrousel a completely new carrousel 45 ing construction is lowered by synchronously s
has to be applied. Also the application of thicker lowering all guidings and is positioned onto support
materials offers problems in correctly shaping the blocks whereafter the guidings are removed from
material. As a further disadvantage of this method under the lower edge of the lowermosts ring and
it can be mentioned that positioning the already wherein the building construction is slightly lifted
constructed building construction section on top of 50 by means of auxiliary means for removing the
the upper edge of an aiready constructed ring calls support blocks and wherein finally the building con-
for a separate lifting device, whereas precise posi- struction is iowered onto the ground.
tioning the already constructed building construc- Like this also during the last phase of the
tion section on top of the upper edge of the already construction of the building construction, namely
2
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positioning it onto the ground, no additional hoist-
ing unit or the like is necessary. The guidings that
initially are positioned underneath the lower edge
of the lowermost ring, can, if the building construc-
tion rests on the suppert blocks, be removed in an
easy way, whereafter the building construction is
finally positioned onto the ground by means of the
auxiliary means.

The invention further relates to an apparatus for
carrying out the method according to the invention.
This apparatus is characterized in that it comprises
a number of lifting units each having a guiding that
can be moved upwards and downwards and
wherein the lifting units are positioned such that the
location of their guidings corresponds with the di-
ameter of the building construction to be con-
structed. By the presence of a number of lifting
units the apparatus according to the invention is
very versatile, for the location of the liftings units

10
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of the method and apparatus according to the
invention is illustrated.

Fig. 1 shows schematically a side elevational
view of an apparatus according to the invention for
carrying out the method according to the invention;

Fig. 2 shows the apparatus of fig. 1 in a top
plan view at an earlier moment but only showing
the latest ring, and

Fig. 3 - 6 show a part of the apparatus
during a number of successive steps of the method
according to the invention.

The fig. 1 and 2 show an apparatus that can be
used for constructing a cylindric metal building
construction by positioning successive rings one on
top of the other and interconnecting said rings. In
fig. 1 it can be seen clearly that already a number
of rings 1, 2 and 3 are positioned one on top of the
other. Fig. 2 shows the construction of a new ring
4.

always can be chosen corresponding with the di- 20 If a roof construction has to be positioned on
ameter of the building construction to be con- top of the cylindric building construction this roof
structed. Therefore the same apparatus can be constiruction is mounted in a way known perse after
used for constructing building constructions having the production of a first ring.
every desired diameter. Only the number of ap- As appears from fig. 1 the apparatus comprises
plied lifting units should vary, whersin by building 25 a number of lifting units 5 - 12 that are positioned
constructions having a very large diameter a larger corresponding to the diameter of the building con-
number of lifting units should be applied. struction to be constructed, or in the present case
In 2 handy embodiment of the apparatus ac- the diameter of the ring 4 fo be constructed. Al-
cording to the invention it comprises at least a though in the shown embodiment the number of
drive unit for circumferentially moving the already so  lifting units amounts eight (see fig. 2), this number
constructed building construction section wherein of lifting units can be varied dependent on the
said drive unit, as seen in the direction of motion, diameter of the building construction to be con-
is positioned shortly ahead of the location where structed. The lifting units 5 - 12 are attached to a
the upper edge of the metal band is connected to foundation constructed earlier, for example of con-
the lower edge of the already constructed building 35 crete. It is possible too that, if the building con-
construction section. Like this a synchronous mo- struction to be constructed is a tank with a welded
tion of the building construction section and the bottom, this bottom is firstly constructed whereafter
metal band is obtained. the lifting units are positioned on top thereof. Espe-
Further it is advantageous if the drive unit for cially when dealing with heavy and very high con-
circumferentially moving the already consiructed 40  structions it is necessary to support the lifting units
building construction section comprises two pairs for obtaining enough stability, but this is not shown
of drive rolls positioned one on top of the other, in the fig. 1 and 2. Moreover it is important that the
wherein the drive rolls of the upper pair of drive lifting units are leveled. .
rolls engage both sides of the lower edge of the The lifting units 5 - 12 each comprise a guiding
already constructed building consiruction section 45 13 that is connected to a carriage 16 that can be
whereas the drive rolls of the lower pair of drive moved upwards and downwards along a guide
rolls engage both sides of the upper edge of the track 14. This upward and downward motion can
metal band. be obtained by means of a motor 15 driving a
if the drive rolls are inclined such, that the screwed spindle or the fike. The upward and down-
rotation axes of drive rolls positioned at one side of 50  ward motion of the quidings 13 too can be obtained
the building construction wall diverge into the di- by any appropiate means, such as mechanical,
rection of motion of the building construction, the electrical or hydraulic or pneumatic solutions.
already constructed building construction section Further it is possible that the lifting units are
and the metal band are pushed towards each other activated such, that they all can move upwards and
as can be important for a good positioning of both 56  downwards synchronously, and that each lifting unit
parts. can be moved downwards independently and ad-
Hereafter the invention will be elucidated with vantageously with an increased speed.
reference to the drawing, in which an embodiment During constructing a cylindric metal building
3
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construction a metal band 17 is wound of a coil 18
and is supplied in a vertical position. The metal
band 17 firstly is shaped into the desired shape by
means of a shaping device for shaping the ring
four to be produced. As appears from fig. 2 the
shaping device in the present case comprises a
stretching unit 19 for streiching the metal band
wound of the coil 18 as well as a rolling machine
20 for rolling the metal band to the desired diam-
eter. It is mentioned that by the application of a
thicker material it is possible that this does not
come from a coil 18 but that it exists of separate
metal plates that are interconnected before reach-
ing the rolling machine 20.

During shaping the first ring of a metallic buiid-
ing construction fo be constructed ail guidings 13
of the lifting units 5 - 12 are in their lowermost
position. The end of the metal band 17 that has
passed the rolling machine 20 is moved onwards

10
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edge of the metal band 17 contacts the lower edge
of ring 3. Next the mentioned upper edge can be
attached to the mentioned lower edge, whereafter
the already constructed building construction sec-
tion is rotated synchronously with the supplied
metal band 17. During said rotation always that
guiding 13 that in the circumferential direction of
the building construction section is positioned
ahead of the supplied metal band 17 is moved
downwards so far, shortly before the beginning of
the metal band 17 reaches said guiding 13, that the
metal band 17 is moved over said guiding 13 and
that the lower edge of the metal band 17 is sup-
ported by said guiding 13. In fig. 1 the situation is
represented in which the guiding 13 of the lifting
unit 5 is shortly before moving downwards towards
the position of said guiding represented in dotted
lines.

Like this the already constructed building con-

o

(clockwise as seen in fig. 2) by means of a drive 20  struction section is always appropiately supported.
unit 21 and is successively moved over the guid- After reaching the desired length of the metal band
ings 13 of the lifting units 5 - 12. For correctly 17 this is cut off again by means of the cuiling
guiding the metal band 17 the guidings each com- device 22, whereafier the ends are interconnecied
prise a support wall with flanged edges. It is possi- and whereafter the previously described steps are
ble to apply lockings or additional guidings for 25 repeated until the desired hight of ihe building
holding the construction in case of a sirong wind or construction has been achieved.
the like. For moving the metal band 17 and the already
In another embodiment of the guidings not constructed building construction section a further
shown each guiding comprises a number of lower drive unit 23 is applied. This drive unit 23 is, as
rolls combined with vertical guiding means. 30 seen in the direction of motion, positioned shortly
When the metal band 17 is led around the ahead of the location where the upper edge of the
guidings 13 of the liftings units 5 - 12 like this the metal band 17 is aitached to the lower edge of the
metal band 17 is, by means of a cutting device 22, already constructed building construction section.
cut off to a length that corresponds with the cir- As indicated in fig. 1 the drive unit 23 comprises
cumference of the ring 4 to be shaped. This cutting 35 two pairs of drive rolls 24, 25 paositioned one on top
device 22 can comprise a cutting torch, a plasma of the other. The drive roils 24 of the upper pair of
cutting device, a slitting disc, a pair of shears or drive rolls engage both sides of the lower edge of
the like. Finally the beginning and the end of the the already constructed building construction sec-
cut off metal band section are interconnected for tion, whereas the drive rolls 25 of the lower pair of
producing a complete ring 4. 4 drive rolls engage both sides of the upper edge of
After the first. ring 4 has been formed the the metal band 17. Further the drive roils 24, 25
guidings 13 of the lifting units 5 - 12 are synchro- are inclined such that the rotation axes of the drive
nously moved upwards for which reason the mo- rolls positioned at one side of the building con-
tors 15 are activated. The distance over which the struction wall diverge info the direction of motion of
guidings 13 are moved upwards equals the width 45  the building construction. Conseguently the driving
of the supplied metal band 17. This stroke of the force comprises a component forcing the metal
guidings 13 can be preset. band 17 and the already constructed building con-
Next via the stretching unit 19, through the struction section towards each cther. )
drive unit 21 and along the rolling unit 20 the metal it is emphasized that it is not necessary fo
band 17 is supplied again. If the forward end of this 50  incline the drive rolls 24, 25 as indicated in the B
metal band 17 has reached the vicinity of the lifting figures. Other solutions can be presented for cor-
unit 12 the guiding 13 of this lifting unit 12 is rectly positioning and holding together the metal
moved downwards, for example with an increased band 17 and the already constructed building con-
speed, such that the metal band 17 can pass struction section.
above said guiding. As a resuit the upper edge of &5 In constructing a metal building construction
this metal band 17 contacts the lower edge of the the gauge of the applied material often increases
already constructed building construction section, downwards from ring to ring. Therefore it is ad-
as appears clearly from fig. 1, in which the upper vantageous if of each pair of drive rolls 24, 25 at
4

TELESIGN EX1002
Page 103
TW_00011252



7 0 282 126 8

least one roll is settable spring-loaded, so that an
automatic setting is possible in reaction to several
material gauges. For automatically welding different
materials having different gauges a variable cir-

ing apart the separate rolling rolls of this rolling
machine 20.

If a ring is completed it can be rotated along
the guidings 13 before lifting the constructed build-

cumferential velocity of the building construction is 5 ing construction section. By a profile apparatus not
obliged. The driving units 21 and 23 as well as the shown reinforcement ridges can be pressed into
rolling device applied in this embodiment therefore the metal band thus offering the complete building
have to be tuned with respect to their drive veloci- construction a greater stiffness.
ties. After obtaining a building construction section
Further in fig. 2 an automatic welding device 10  with the desired height, thus a building construction
26 is illustrated schematically, said welding device section having enough rings positioned one on top
interconnecting the upper edge of the supplied of the other, this building construction has to be
metal band and the lower edge of the already placed onto the ground. This can be achieved as
constructed building construction section. Of represented schematically in the fig. 3 - 6.
course every other connecting method can be ap- 15 Fig. 3 shows that it is not directly possible to
plied, for exampie the application of bolts or rivets. place the lower ring 4 onto the ground by means of
However, if materials such as steel, stainless steel, the guidings 13. Therefore, after the entire com-
aluminum and the like are used, welding consti- plete building construction is sligthly lifted, between
tutes a very simple but however safe connecting the guidings 13 support blocks 28 are positioned
method. 20 (fig. 4), said support blocks 28 having such a
At both sides of the welding device 26 guiding height that the guidings 13, after lowering the com-
rolls 27 are shown for guiding and leading the plete building construction onto the support blocks
metal band 17 as well as the aiready constructed 28, disengage the lower adge of the lower ring 4 if
building construction section at the weiding device this lower egde rests on the support blocks 28.
26. These guiding rolls too can be settable for an 25  Next the guidings 13 are disassembled from the
adjustment fo several material gauges. lifting units 5 - 12 and are removed from under-
If a thin material is used, it is possible that the neath the lower edge of the lower ring 4.
welding device comprises a device for single sided Fig. 5 shows the next phase, in which the
welding, in which at the side of the building con- guidings 13 are removed by auxiliary means 29, for
struction wall facing away from the welding device 30 example an angle plate with a locking lip. These
a cooling unit is applied for cooling this side. This auxiliary means 29 engage the lower edge of the
cooling unit can be pushed resiliently against the ring 4 and lift the entire building construction by a
welding seam for obtaining a smooth wall. Further synchronous activation of all lifting units 5 - 12, The
than a change of the structure of the material and a support blocks 28 are removed, whereafier “the
possible reduction of the resistence against corro- 35  auxiliary means 29 are synchronously lowered until
sion can be avoided as much as possible. Too the one or a number of said auxiliarly means nearly
mechanical characteristics of the material, such as contacts the highest point of the ground, that most-
the tensile strength and the tensile limit are main- ly comprises concrete. After this, divided along the
tained better. circumference, a number of filling plates are posi-
By a number of materials to be used such a 4 tioned underneath the building construction for fill-
cooling unit is desirable if a double sided welding ing up the space between the ground and the lower
is applied. These cooling units are not shown in fig. side of the constructed construction, and for level-
1or2 ing and unevennesses of the ground. The auxiliary
Further it is possible that ahead of the welding means 29 now can be lowered synchronously until
device 26 an apparatus (not shown) is positioned 45 the entire construction rests on the filling plates
for treating the edges to be welded, whereas be- (fig. 6), whereafter the auxiliary means 29 and the
hind the welding device 26 an apparatus for treat- lifting units 5 - 12 can be disassembled. Next the
ing the welding seams can be applied. complete construction can be anchored in the usu-
Instead of the shown automatic welding device al way and be sealed.
26 it is possible however that the welding process 50 If the completed building construction has to
is carried out manually. A be mounted onto a prefabricated steel bottom it will
As appears clearly from fig. 2 the rolling ma- be necessary to mount auxiliary means to the inner
chine 20 is positioned outside of the circumference side and to the lower side of the ring 4 so that by
of a constructed ring 4. As a result the separate means of specially designed auxiliary means the
rolling rolls of this rolling machine can be intercon- 556 complete construction can be positioned directly
nected at their upper and lower sides in a way not onto the steel bottom.
shown in detail. As a result this rolling machine 20
too can roll very thick metal band 17 without mov-
5
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The invention is not limited 1o the embodiment
described before but can be varied widely within
the scope of the invention.

3. Apparatus for carrying out the method ac-
cording to claim 1 or 2, characterized in that it
comprises a number of lifting units each having a
guiding that can be moved upwards and down-

5 wards and wherein the lifting units are positioned
Claims such that the location of their guidings corresponds
) with the diameter of the building construction to be ®
1. Method for constructing a cylindric metal constructed.
building construction by positioning successive 4, Apparatus according to claim 3, character- =
rings one on top of the other and interconnecting 10 ized in that each guiding is connected to a carriage
said rings, said method comprising the steps of: that can be moved upwards and downwards along
- in a vertical position supplying the material for a guide track.
constructing the rings, such as metal band or metal 5. Apparatus according to claim 4, character-
plates to be assembled to a metal band, and shap- ized in that each guiding comprises a support roll
ing the material into the desired shape with a 15  with flange edges.
shaping device, 6. Apparatus according to claim 5 and 2, char-
- shaping the supplied material into a ring by acterized in that each support rofi can be released
means of appropriate guidings, from its carriage and can be replaced by an auxil-
- cutting the metal band or the metal plates assem- iary means that is constructed as an angle plate
bled to a metal band to a length corresponding to 20 engaging the lower edge of the building construc-
the circumference of the corresponding ring to be tion.
shaped, 7. Apparatus according to one of the claims 3 -
- connecting the upper edge of the metal band to 6, with a rolling machine as shaping device, char-
the lower edge of an already constructed building acterized in that the rolling machine is positioned
construction section and interconnecting the begin- 25  outside of the circumferential track of the rolled
ning and the end of the cut-off metal band section, metal band as defined by the guidings.
- entirely lifting the building construction section 8. Apparatus according to one of the claims 3 -
constructed like this and supplying further rings 7, characterized in that it comprises a drive unit
underneath until the building construction has for supplying the metal band or the metal plates
reached the desired height, and 30 assembled to a2 metal band, said drive unit being
- finally placing the building construction onio the positioned ahead of the shaping device as seen in
ground characterized in that lifiing the building the direction of motion of the metal band.
construction already constructed is carried out by 8. Apparatus according o one of the claims 3 -
synchronously moving the guidings upwards, said 8, characterized in that it comprises at least a
guidings comprising supporis engaging the lower 35  drive unit for circumferentially moving the already
edge of this building construction section, whereas constructed building construction section wherein
always that guiding that in the circumferential di- said drive unit, as seen in the direction of motion,
rection of the building construction section is posi- is positioned shortly ahead of the location where
tioned ahead of the supplied metal band is moved the upper edge of the metal band is connected to
downwards so far shortly before the beginning of 40  the lower edge of the already constructed building
the metal band reaches said guiding, that the metal construction section.
band is moved over said guiding and that the lower 10. Apparatus according to claim 9, character-
edge of the metal band is supported by said guid- ized in that the drive unit for circumferentially
ing. moving the already constructed building construc-
2. Method according to claim 1, characterized 45  tion section comprises two pairs of drive rolls posi-
in that after completing the last, lowermost ring and tioned one on top of the cther, wherein the drive
connecting it to the aiready constructed building rolls of the upper pair of drive rolls engage both R
consfruction section, the building construction is sides of the lower edge of the already constructed '
lowered by synchronously lowering ail guidings building construction section whereas the drive
and is positioned onto support blocks whereafter 50  rolls of the lower pair of drive roils engage both ®
the guidings are removed from under the lower sides of the upber edge of the metal band.
edge of the lowermosts ring and wherein the build- 11. Apparatus according to claim 10 , char-
ing construction is slightly lifted by means of auxil- acterized in that at least one roll of each pair of
iary means for removing the suppori blocks and drive rolls is settable spring-loaded.
wherein finally the building construction is lowered 55 12. Apparatus according to one of the claims 3
onto the ground. - 11, which is provided with a welding device for
interconnecting the metal band and the already
constructed building construction section, charac-
6
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terized in that near to the welding device at least
one pair of guide rolls are provided for guiding the
metal band and the building construction section.

13. Apparatus according to claim 12, char-
acterized in that the weiding device comprises a
device for single-sided or double-sided welding
wherein at that side of the building construction
wall facing away from the welding device a cooling
unit is provided for cooling said side of the wall.

14. Apparatus according to one of the claims 3
- 13, characterized in that it is provided with
pressing rolls for pressing reinforcement ridges into
the metal band and/or the building construction
section.
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(54) Procédé pour la réalisation d’une enveloppe métallique cylindrique, et installation pour la
mise en oeuvre de ce procédé

(57) Ce procédé pour la réalisation d'une enveloppe tinées & assurer la progression de ladite bande ;

ou enceinte métallique cylindrique de grandes dimen- + asolidariser un anneau circonférentiel ou ceinture

sions par soudage de viroles successives, consiste : (55) a lapériphérie d'une partie au moins des viroles
ainsi réalisées ;

+ adérouler en continu une bande métallique (5) que ¢ aréaliser le levage de la partie de I'ouvrage ainsi
I'on découpe lorsque la longueur souhaitée, corres- réalisée au moyen de mats de levage, lesdits mats
pondant au développement souhaité de la virole ; étant simultanément accrochés au niveau d'un mé-

¢ a amener la partie de l'ouvrage déja réalisée au me anneau circonférentiel ou ceinture (55) ;
dessus de cette virole, et a effectuer I'accostage et + arecommencer ces opérations jusqu'a atteindre la
la soudure horizontale en continu du bord supérieur hauteur souhaitée de I'enveloppe a réaliser ;
de cette virole avec le bord inférieur dudit ouvrage + et, lorsque cette hauteur est atteinte, a soulever
au moyen d'une machine a souder, puis a effectuer I'ensemble au moyen desdits mats de levage, afin
la soudure verticale de fermeture de ladite virole a de permettre I'évacuation desdites tables de roule-
l'arrét ; ment et de la machine a souder, et le dépét dudit

4 arecevoirchague bande métallique (5) sur une plu- ensemble surlefond de I'enveloppe, préalablement
ralité de tables de déroulementmotorisées (8), des- constitué et mis en place.
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Description

[0001] L'invention concerne la réalisation d'envelop-
pe métallique cylindrique de grandes dimensions. Elle
concerne plus spécifiguement la fabrication de cuves de
telles dimensions, utilisées dans les domaines alimen-
taires, agrochimiques, chimiques, pétrochimiques ainsi
que dans le domaine de l'environnement (traitements
d'effluents).

[0002] Les dimensions en question sont typiquement
supérieures a dix métres de haut et quinze métres de
diameétre, donc trés supérieures au gabarit routier. Ce
faisant, la réalisation de telles cuves doit étre effectuée
sur site.

[0003] On adécrit, dans le document FR-A-2 551 370
un procédé de réalisation sur site de cuves de grandes
dimensions par soudage de viroles successives. Ce
procédé consiste essentiellement :

¢ adéroulerencontinu et avitesse réguliére une ban-
de métallique a partir d'une bobine ;

* adéposersimultanémentet en continu ladite bande
ainsi déroulée sur un manége comportant un pla-
teau tournant, dont la vitesse de rotation corres-
pond a la vitesse d'avancement de labande, et dont
le rayon correspond au rayon de lavirole a réaliser ;

e astopperle déroulement de la bande et a procéder
a sa découpe une fois atteinte la longueur corres-
pondant au développement de la virole ;

¢ aamener|'ouvrage en cours au dessus de cette vi-
role, et a effectuer l'accostage et la soudure hori-
zontale du bord supérieur de cette virole avec le
bord inférieur dudit ouvrage, le manége étant en ro-
tation a vitesse contrélée ;

* aréaliserlasoudure verticale de fermeture de ladite
virole par arrét du manége.

[0004] Sice procédé a permis de grandement simpli-
fier la réalisation de cuves de relativement grandes di-
mensions sur site, typiquement trois a dix métres de
hauteur et de diamétre, en revanche, il présente rapide-
ment des limites, dés lors que l'on scuhaite construire
des cuves de plus grandes dimensions. Cette limite est
principalement inhérente & la masse que représente
I'ouvrage en cours de réalisation, qui peut nécessiter la
mise en oeuvre d'engins de levage a trés grande capa-
cité, souvent incompatible avec la place disponible sur
le site en question.

[0005] L'objet de la présente invention est de propo-
ser une solution a ce probleme, de sorte qu'il devient
possible de réaliser des cuves, et de maniere générale
des enceintes métalliques cylindriques de trés grande
capacité, présentant par exemple une hauteur supé-
rieure a quinze meétres, et un diamétre supérieur a vingt
meétres.

[0006] Ce procédé pour la réalisation d'une envelop-
pe métallique cylindrique de grandes dimensions par
soudage de viroles successives, dans lequel :
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+ ondéroule en continu une bande métallique a partir
d'une bobine, que I'on découpe lorsque la longueur
souhaitée, correspondant au développement sou-
haité de la virole est atteinte ;

¢ on ameéne la partie de l'ouvrage déja réalisée au
dessus de cette virole, et on effectue l'accostage et
la soudure herizontale en continu du bord supérieur
de cette virole avec le bord inférieur dudit ouvrage,
au moyen d'une machine a souder, puis on effectue
la soudure verticale de fermeture de ladite virole &
l'arrét ;

consiste :

+ arecevoirchaquebande métallique en cours de dé-
roulage sur une pluralité de tables de déroulement
motorisées, sensiblement régulierement réparties
a la périphérie de I'enveloppe métallique a réaliser,
et destinées a assurer selon un plan déterminé la
progression de ladite bande selon un profil
cylindrique ;

+ asolidariser un anneau circonférentiel, également
dénommeé ceinture, a la périphérie d'une partie au
moins des viroles ainsi réalisées ;

+ aréaliser le levage de la partie de 'ouvrage ainsi
réalisée au moyen de mats de levage, également
sensiblement régulierement répartis a la périphérie
de l'enveloppe métallique a réaliser, lesdits mats
étant simultanément accrochés au niveau d'un mé-
me anneau circonférentiel ;

+ arecommencer ces opérations jusqu'a atteindre la
hauteur souhaitée de I'enveloppe a réaliser;

+ et, lorsque cette hauteur est atteinte, a soulever
I'ensemble au moyen desdits mats de levage, afin
de permettre I'évacuation desdites tables de roule-
ment et de la machine a souder, et le dépét dudit
ensemble surlefond de I'enveloppe, préalablement
constitué et mis en place.

[0007] End'autres termes, l'invention consiste fonda-
mentalement & ne plus faire appel a un manége rotatif,
comme dans le cas du document de l'art antérieur pré-
cité, mais a faire appel & une pluralité de tables de dé-
roulement et de mats de levage, permettant de répartir
les efforts, et partant, de manutentionner des éléments
de masse nettement plus importante.

[0008] Avantageusement, et selon linvention, les
mats de levage sont assemblés au niveau des tables de
déroulement. Ces deux organes sont donc en nombre
égal.

[0009] Selon une autre caractéristique avantageuse
de l'invention, les anneaux circonférentiels de levage ne
sont pas solidarisés sur chacune des viroles, mais a in-
tervalles périodiques, fonction notamment de la hauteur
possible de levage conférée auxdits mats de levage.
[0010] L'invention concerne également une installa-
tion pour la mise en oeuvre de ce procédé. Cette instal-
lation comprend :
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¢ undispositif dérouleur de la bande métallique, stoc-
kée sous forme de bobine ;

* un poste de soudage fixe, susceptible de réaliser
tant une soudure horizontale qu'une soudure
verticale ;

* une pluralité de tables de déroulement, sensible-
mentrégulierement réparties alapériphérie de I'en-
veloppe métallique a réaliser, et destinées & assu-
rer selon un plan déterminé |la progression de la
bande métallique issue du dispositif dérouleur se-
lon un profil cylindrique ;

* une pluralité de mats de levage, sensiblement ré-
gulierement réparties a la périphérie de I'enveloppe
métallique aréaliser, et destinés a assurerle levage
de la premiére virole réalisée ou de la partie
d'ouvrage déja réalisée, ainsi que leur redescente
au contact de la virole en cours de réalisation ou du
fond de ladite enceinte.

[0011] Selon l'invention, les tables de déroulement
comprennent :

* un socle, venant se fixer au sol, a la périphérie de
la zone destinée a recevoir I'enveloppe cylindrique
a réaliser ;

* une structure mobile en translation horizontale sur
le socle, et munie :

>> d'un premier galet, dit galet moteur, moto-
risé et a axe de révolution vertical,

> d'un second galet, dit galet presseur, d'axe
de révolution paralléle a celui du premier
galet moteur, et monté libre en rotation sur une
base elle-méme mobile en translation
herizontale sous l'action d'un moyen de trans-
lation solidaire de la structure mobile, de
telle sorte a permetire d'exercer une pression
par la génératrice dudit galet, contre le

galet moteur, et ainsi a assurer la progression
de la bande métallique ;

» d'un rouleau a axe de rotation horizontal,
positionné entre les deux galets moteur et
presseur et affleurant sensiblement au niveau
du bord inférieur des génératrices desdits
galets, et destiné a recevoir le bord inférieur de
la virole en cours de réalisation.

[0012] Selon l'invention, la structure mobile est mobi-
le entre une position opérationnelle, dans laquelle elle
recoit la bande métallique et une position escamotée
sous l'action d'un vérin électrique ou pneumatique ou
tout autre organe équivalent.

[0013] Avantageusement, le rouleau a axe de rotation
horizontal recevant le bord inférieur de la virole en cours
de réalisation est constitué d'un matériau a durcisse-
ment structurel.

[0014] Selon l'invention, les tables de déroulement se
prolongent chacune par un mat de levage. Ainsi, I'en-
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semble constitué par une table de déroulement et un
mat de levage est monobloc.

[0015] La maniére dont l'invention peut étre réalisée
et les avantages qui en découlent, ressortiront mieux de
I'exemple de réalisation qui suit, donné a titre indicatif
et non limitatif & I'appui des figures annexées.

La figure 1 est une représentation schématique en plan
du fond de lacuve a réaliser conformémental'invention.
La figure 2 est une représentation schématique en sec-
tion transversale de la figure 1.

La figure 3 est une représentation schématique en plan
de l'installation conforme & l'invention.

La figure 4 est une représentation schématique d'une
table de déroulement munie de son mat de levage.

La figure 5 est une vue schématique en détail de la table
de déroulement proprement dite.

La figure 6 est une représentation schématique de la
machine & soudure conforme a l'invention.

La figure 7 est une représentation schématique de la
machine a déroulerla bande métallique, conforme a l'in-
vention.

La figure 8 illustre en perspective schématique I'opéra-
tion de déroulage conformément a l'invention.

La figure 9 illustre I'opération de mise en place du déme
de lacuve sur la premiére virole réalisée, conformément
a l'invention.

La figure 10 illustre le déroulage de la deuxiéme virole,
conformément a l'invention.

La figure 11 illustre le déroulage de la quatriéme virole,
conformément a l'invention.

La figure 12 illustre en résumé les différentes étapes
pour la réalisation d'une cuve constituée de dix viroles.
[0016] La description qui suit concerne la réalisation
d'une cuve de grande capacité conformément a l'inven-
tion. Cependant, l'invention ne se limite pas a cette seu-
le application, et toute enveloppe ou enceinte cylindri-
que est également visée par celle-ci.

[0017] La premiére étape de procédé de réalisation
de la cuve conforme a l'invention consiste & réaliser le
fond (1) de celle-ci. A cet effet, on réalise un radier (2)
en béton, au sein duquel sont positionnés un certain
nombre de tiges (4) en forme de queue de carpe, des-
tinées a étre noyées dans le béton, et dont I'extrémité
supérieure est soudée a une structure métallique ser-
vantd'ancrage aux plaques métalliques constitutives du
fond proprement dit. Celui-ci est avantageusement in-
cliné, afin de permettre les opérations de vidange de la
cuve définitive.

[0018] Dans la figure 2, le fond (1) est incliné de I'un
de ses bords périphériques, en direction du bord diamé-
tralement opposé. Cependant, on peut également envi-
sager la réalisation d'un fond, dont le point le plus élevé
ou le plus bas est situé en son centre.

[0019] A la périphérie de ce fond circulaire (1), sont
ménagées un certain nombre de réservations (3) dans
le béton, régulierement réparties. Ces réservations (3)
sont destinées a servir de point d'ancrage et de fixation
a autant de tables de déroulement et de mats de levage,
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ainsi que cela apparaitra clairement dans la description
qui suit.

[0020] Il peut étre observé au sein de la figure 1, que
la réservation située le plus en bas de celle-ci n'est pas
positionnée avec le méme écart angulaire par rappotrt
aux deux réservations qui lui sont immédiatement adja-
centes. Cette configuration est dictée par des commo-
dités d'installation du dispositif de déroulement des ban-
des métalliques, constitutives des viroles entrant dans
la constitution de la cuve.

[0021] Onareprésenté au sein de lafigure 3 une vue
générale de l'installation de réalisation de la cuve, con-
formément a l'invention. Au sein de celle-ci, les tables
de déroulement associées a leur mat de levage (8) ont
été positionnées au niveau des réservations (3) préci-
tées. Corollairement, le dispositif de déroulement (6)
des bandes métalliques a également été symbolisé, au
voisinage de la table de déroulement la plus basse sur
ladite figure. De la méme maniére, la machine a souder
(7) les viroles entre elles a également été représentée.
Celle-ci est montée en poste fixe, de sorte que pour as-
surer la soudure de deux viroles adjacentes entre elles,
il importe que lesdites viroles soient animées d'un mou-
vement de translation circulaire au niveau de ladite ma-
chine a souder. Ces opérations de translation vont étre
décrites en relation avec la description des différents or-
ganes permettant d'assurer cette translation.

[0022] Il va étre ainsi décrit les tables de déroulement
(8) conforme a l'invention, en relation avec les figures 4
et 5. Comme déja indiqué, ces tables sont fixées a la
périphérie du fond de la cuve sur un radier en béton au
sein de réservations (3) prévues a cet effet.

[0023] Compte tenu des dimensions importantes des
viroles, notamment en diamétre, il importe que toutes
les tables de déroulement présentent une surface d'ap-
pui de la bande métallique (5) positionnée selon un mé-
me niveau. Pour ce faire, elles disposent chacune d'un
socle (9) fixable au sein des réservations (3) au moyen
d'un pied (10) muni d'organes de réglage en hauteur.
Ce réglage de niveau est avantageusement réalisé par
télémétrie laser, bien connue pour cette application, de
sorte qu'il n'y a pas lieu de la décrire ici plus en détail.

[0024] Lesocle (9) regoit une structure (11) mobile en
translation horizontale, entre une position opérationnel-
le, dans laquelle la table regoit une virole en cours de
réalisation ou déja réalisée, et faisant alors saillie en di-
rection du centre de la cuve, et une position escamotée
dans laquelle ladite structure mobile est en quelque sor-
te rentrée dans un logement prévu a cet effet au sein de
la table, éliminant alors la saillie précitée.

[0025] La transition entre ces deux positions est réa-
lisée au moyen d'un vérin électrique ou pneumatique,
dont le cylindre (13) est solidarisé au socle, et dont I'ex-
trémité libre du piston (14) est solidarisée a une paroi
de ladite structure mobile ou vice versa.

[0026] Ladite structure mobile comporte un premier
galet (15), faisant fonction de galet moteur, et dont I'axe
de révolution (21) est vertical.

10

15

20

25

30

35

40

45

50

55

[0027] Ce galet (15) est motorisé, au moyen d'un en-
semble moteur solidarisé a la dite structure mobile, et
comprenant un moteur électrique (16), dont I'axe moteur
coopére avec un renvoi d'angle (17), actionnant un axe
vertical (18). L'extrémité supérieure de cet axe vertical
est munie d'un pignon denté, coopérant avec une chai-
ne (19), coopérant & son tour avec un pignon denté po-
sitionné au voisinage de l'extrémité supérieure de l'axe
(21) dudit galet moteur (15).

[0028] Corollairement, la structure mobile comporte
un second galet (22), dit galet presseur, d'axe de révo-
lution (23) paralléle a celui du premier galet moteur (15).
Ce galet presseur (22) est monté libre en rotation sur
une base (24), elle-méme mobile en translaticn horizon-
tale sous l'action d'un moyen de translation solidaire de
la structure mobile, de telle sorte a permettre d'exercer
une pression par la génératrice dudit galet, contre le ga-
let moteur. Typiquement, ce moyen de translation est
constitué par un vérin électrique ou pneumatique, dont
le cylindre (25) est solidaire de la structure mobile, et
dont I'extrémité du piston (26) est sclidarisée a ladite
base (24).

[0029] Ce faisant, comme les deux galets, respecti-
vement moteur (15) et presseur (22) sont paralléles et
présentent la méme hauteur et sont situés au méme ni-
veadu, |'actionnement du vérin (25, 26) entraine le dépla-
cement de la base (24) sur la droite (sur la figure 5) et
corollairement la pression du galet (22) contre le galet
(15) par génératrices interposées, permettant de la sor-
te d'assurer la progression de la bande métallique.
[0030] La structure mobile comporte enfin un rouleau
(27) a axe de rotation horizontal, positionné entre les
deux galets moteur (15) et presseur (22), et affleurant
sensiblement au niveau du bord inférieur des génératri-
ces desdits galets. Ce rouleau (27), monté fou en rota-
tion, est destiné a recevoir le bord inférieur de la virole
(5) en cours de réalisation.

[0031] Cet élément plan (27) est typiquement consti-
tué d'un matériau a durcissement structurel, afin d'éviter
le poingonnage susceptible d'étre engendré par la ban-
de métallique a son contact.

[0032] Le vérin (13, 14) assurant le déplacement en
translation horizontale de la structure mobile (11) est
monté et choisi de telle sorte qu'en extension maximum,
la génératrice du galet moteur (15) corresponde sensi-
blement au diamétre souhaité (28) de la virole a réaliser,
et donc corollairement de la cuve définitive.

[0033] Selon linvention, cette table de déroulement
(8) se prolonge a sa partie supérieure par un mat de
levage, solidarisé au socle (9) de ladite table. Dans
I'exemple décrit, ce mat s'éléve d'une hauteur voisine
de 4,25 metres. Il est muni d'un crochet ou sabot de pré-
hension (52), susceptible d'étre md en hauteur au
moyen d'un vérin électrique ou pneumatique, voire par
un autre dispositif assurant la méme fonction (non re-
présenté).

[0034] Danslapratique,le nombre de mats de levage,
donc de tables de déroulements est suffisamment im-
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portant, pour qu'en cas de défaillance de I'un d'eux, la
charge correspondante puisse étre répartie sans dom-
mage sur les deux mats qui lui sont immédiatement ad-
jacents.

[0035] On a schématiquement illustré en figure 6 la
machine & souder (7) mise en oeuvre au sein de l'ins-
tallation de l'invention. Celle-ci est montée fixe pendant
toute la durée des opérations de montage de la cuve.
Elle comprend fondamentalement un socle (30), dont
on ajuste le niveau au moyen de vérins (37, 38), prenant
respectivement appui sur le fond (1) et sur le radier (2).
De ce socle (30) s'étendent deux colonnes verticales
(31, 32), sur lesquelles sont montées les tétes de sou-
dage proprement dites (33, 34) de type approprié en
fonction de la nature du métal a souder. Ces tétes de
soudage sont ajustables en hauteur et en relation l'une
par rapport a l'autre au moyen d'organes de translation
appropriés (35, 36, 39).

[0036] On areprésenté en relation avec la figure 7 la
machine de déroulage (6) de l'invention. Celle-ci com-
porte également un socle ou bati (46), mis a niveau en
fonction du niveau des tables de déroulement au moyen
d'une pluralité de vérins (45). Elle comporte en outre un
plateau tournant librement en rotation (41), destiné are-
cevoir une bobine (40) de métal en bande (ou « coil »).
En I'espéce, ce métal est constitué d'acier inoxydable.
Il pourrait également étre constitué d'aluminium. La
bande métallique (5) issue de la bobine (40) est ensuite
reprise par une paire de rouleaux (42, 43) moteur-pres-
seur, outre un autre rouleau (non représenté) motorisés
par un moteur électrique (44), afin d'assurer le déroule-
ment de ladite bande a partir de la bobine selon une
vitesse choisie et déterminée.

[0037] La figure 8 illustre ainsi le début du déroule-
ment de la bande métallique (5) au sein de l'installation.
[0038] Il va étre maintenant décrit plus en détail, en
relation avec les figures 9 a 12, les différents étapes de
réalisation de la cuve conformément a l'invention. Dans
I'exemple décrit, cette cuve est munie d'un déme (50).
On procéde de fait a I'assemblage de celui-ci, secteur
par secteur par rapport & une cheminée centrale (51),
en assurantle levage etlamanutention desdits secteurs
au moyen d'une grue (non représentée).

[0039] Lorsque le déme est réalisé, il est suspendu
par les mats de levage (8), dont les crochets ou sabots
de levage (52) sont accrochés au moyen d'un lien ou
équivalent (54) a des points de levage (53) prévus a cet
effet. Le ddme est ainsi élevé d'une hauteur légérement
supérieure alalargeur de labande métallique (5). Celle-
ci peut alors étre déroulée de la machine a dérouler (6)
au niveau destables de déroulement, ol elle estreprise,
le galet presseur (22) de chacune desdites tables ve-
nant serrer la bande contre le galet moteur (22). Bien
évidemment, la vitesse de rotation des galets moteur
est synchronisée avec la vitesse de déroulement de la
bande (5) par la machine a dérouler (8) (figure 9 - partie
gauche).

[0040] Lorsque le développé de la bande (5) est suf-
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fisant pour la réalisation d'une virole continue et com-
pléte, la progression de celle-ci est stoppée, puis elle
est découpée au moyen d'une torche a plasma ou tron-
connée. Puis le déme est abaissé au moyen desdits
mats de levage, jusqu'a permettre son accostage avec
le bord supérieur de la virole ainsi constituée. Les diffé-
rents points de levage du déme sont alors 6tés, de sorte
que celui-ci ne repose plus que sur le bord supérieur de
ladite virole. On procéde alors a la soudure en continu
dudit bord supérieur de la virole sur le déme, au moyen
de la machine a souder (7), la rotation de I'ensemble
virole + déme étant alors effectuée par la coopération
des galets moteur et presseur, pour permettre le passa-
ge en continu de la zone & souder a l'aplomb des tétes
de soudure de la machine & souder fixe (figure 9 - partie
droite). Ensuite, un décapage de la soudure est réalisé
manuellement, toujours en assurant la rotation virole +
déme, alors constituant un seul ensemble. Enfin, on as-
sure le laminage du cordon de soudure et son polissage,
I'ensemble poursuivant sa rotation.

[0041] Les points de levage sont alers remis en place
au niveau du déme, et I'ensemble alors monobloc déme
+ virole est monté d'une hauteur suffisante, pour per-
mettre le déroulement d'une seconde bande métallique,
afin de constituer la seconde virole (61) (figure 10 - par-
tie gauche), a l'instar de la réalisation de la premiére
virole (60).

[0042] Lorsque lavirole (61) est en place, I'ensemble
déme + premiére vircle (60) est abaissé, afin de réaliser
l'accostage du bord inférieur dudit ensemble sur le bord
supérieur de ladite seconde virole (62). On bte les points
de levage dudit premier ensemble, et I'on procéde, com-
me pour le premier ensemble a la soudure de celui-ci
avec la seconde virole par rotation au niveau de la ma-
chine a souder.

[0043] Une fois cette opération terminée, on met en
place, notamment par soudure, ala périphérie de la se-
conde virole, sensiblement a mi-hauteur de celle-ci un
anneau circonférentiel ou ceinture (565). Cet anneau a
d'abord pour fonction le renfort de la virole en question.
Il est également destiné a conférer la stabilité contre le
flambement de la cuve définitive. |l garantit en outre la
rotondité de celle-ci lors de ses différentes phases de
construction. Enfin, il est également destiné a servir
d'organe de préhension lors des phases de levage suc-
cessives. [l permet ainside répartir les efforts de charge,
et en outre d'éviter les phénoménes de poingonnage
lors du levage.

[0044] Cet anneau est typiquement constitué d'une
corniére métallique, ouverte en direction du bas.
[0045] On repositionne alors les moyens de levage
des mats sur cet anneau (55), et I'on procede au levage
de I'ensemble déme + virole (60) + virole (61), et I'on
recommence ainsi de suite les opérations de déroule-
ment de la bande métallique et de soudage, avec mise
en place d'un anneau circonférentiel ou ceinture toutes
les deux viroles (voir figure 11).

[0046] On reproduit ainsi l'opération jusqu'a aboutir a
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la hauteur souhaitée de la cuve.

[0047] On cobserve ainsi, que de par la mise en place
d'un anneau circonférentiel toutes les deux viroles, la
hauteur nécessaire des mats de levage est réduite, di-
minuant d'autant leur encombrement et les colts y af-
férant.

[0048] Lorsque la hauteur souhaitée de la cuve est
atteinte, c'est a dire lorsque le nombre de viroles a met-
tre en place est obtenu, on procéde a une nouvelle opé-
ration de levage, a l'instar de ce qui a été décrit précé-
demment, pour permettre d'effectuer le retrait de la ma-
chine a souder, et également I'escamotage des tables
de déroulement associées aux mats de levage. Puis, on
redépose I'ensemble sur le fond, et enfin on effectue les
opérations de soudure du bord inférieure de la virole in-
férieure sur le bord périphérique du fond déja mis en
place, ainsi que précisé.

[0049] On a représenté en relation avec la figure 12
l'illustration des principales étapes de réalisation de la
cuve en question.

[0050] On congoit tout I'intérét du procédé et de l'ins-
tallation conforme a l'invention.

[0051] Tout d'abord, ils permettent la réalisation d'en-
ceintes de grande capacité de maniére fiable et entoute
sécurité, ce que I'on ne pouvait faire a ce jour.

[0052] Par ailleurs, la mise en oeuvre d'organes as-
surant la double fonction de levage et de rotation des
viroles, permet de réduire la puissance des outils habi-
tuellement utilisés pour la réalisation de telles encein-
tes. Parallélement, ils permettent de s'affranchir des
grues et autres échafaudages, habituellement mis en
oeuvre pour la réalisation de telles enceintes. lIs per-
mettent également d'éviter le travail du personnel en
hauteur, source de pertes de temps outre d'accidents.
[00563] Enfin, linvention permet d'optimiser la qualité
de finition des soudures, et le maintien de l'aspect de
surfaces des bandes métalliques mises en oeuvre, fa-
varisant de fait la conformité de la cuve définitive avec
les exigences sanitaires et alimentaires, lorsque celles-
ci sont requises.

Revendications

1. Procédé pour la réalisation d'une enveloppe ou en-
ceinte métallique cylindrique de grandes dimen-
sions par soudage de viroles successives, dans
lequel :

+ ondéroule en continu une bande métallique (5)
a partir d'une bobine (40), que l'on découpe
lorsque la longueur souhaitée, correspondant
au développement souhaité de la virole est
atteinte ;

+ on ameéne la partie de l'ouvrage déja réalisée
au dessus de cette virole, et on effectue I'ac-
costage et la soudure horizontale en continu du
bord supérieur de cette virole avec le bord in-
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férieur dudit ouvrage au moyen d'une machine
a souder, puis on effectue la soudure verticale
de fermeture de ladite virole a l'arrét ;

caractérisé en ce qu'il consiste :

¢ & recevoir chaque bande métallique (5) en
cours de déroulage sur une pluralité de tables
de déroulement motorisées (8), sensiblement
réguliérement réparties a la périphérie de l'en-
veloppe métallique aréaliser, et destinées a as-
surer selon un plan déterminé la progression
de ladite bande selon un profil cylindrique ;

+ asolidariser un anneau circonférentiel ou cein-
ture (55) a la périphérie d'une partie au moins
des viroles ainsi réalisées ;

+ aréaliser le levage de la partie de I'ouvrage ain-
si réalisée au moyen de mats de levage, éga-
lement sensiblement régulierement répartis a
la périphérie de I'enveloppe métallique a réali-
ser, lesdits mats étant simultanément accro-
chés au niveau d'un méme anneau circonfé-
rentiel ou ceinture (55);

¢ arecommencer ces opérations jusqu'a attein-
dre la hauteur souhaitée de l'enveloppe a
réaliser ;

+ et, lorsque cette hauteur est atteinte, a soulever
I'ensemble au moyen desdits mats de levage,
afin de permettre |'évacuation desdites tables
de roulement et de la machine & souder, et le
dépét dudit ensemble sur le fond de I'envelop-
pe, préalablement constitué et mis en place.

Procédé pour la réalisation d'une enveloppe ou en-
ceinte métallique cylindrique selon la revendication
1, caractérisé en ce que les mats de levage sont
assemblés au niveau des tables de déroulement.

Procédé pour la réalisation d'une enveloppe ou en-
ceinte métallique cylindrique selon l'une des reven-
dications 1 et 2, caractérisé en ce que les anneaux
circonférentiels ou ceinture (55) de levage ne sont
pas solidarisés sur chacune des viroles, mais a in-
tervalles périodiques, fonction notamment de la
hauteur possible de levage conférée auxdits mats
de levage.

Installation pour la réalisation d'une enveloppe ou
enceinte métallique cylindrique de grandes dimen-
sions, constituées de I'assemblage successif de vi-
roles, comprenant :

* un dispositif dérouleur d'une bande métallique
(5) stockée sous forme de bobine, destinée a
constituer lesdites viroles ;

e un poste de soudage fixe, susceptible de réali-
sertant une soudure horizontale qu'une soudu-
re verticale de ladite bande au niveau des viro-
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les déja réalisées ;
caractérisée en ce qu'elle comprend en outre :

¢ une pluralité de tables de déroulement (8), sen-
siblement régulieérement réparties a la périphé-
rie de I'enveloppe métallique a réaliser, et des-
tinées a assurerselon un plan déterminé la pro-
gression de |la bande métallique issue du dis-
positif dérouleur selon un profil cylindrique ;

¢ une pluralité de mats de levage, sensiblement
régulierement réparties a la périphérie de I'en-
veloppe métallique a réaliser, et destinés a as-
surer le levage de la premiere virole réalisée ou
de la partie d'ouvrage déja réalisée, ainsi que
leur redescente au contact de la virole en cours
de réalisation ou du fond de ladite enceinte.

Installation pour la réalisation d'une enveloppe ou
enceinte métallique cylindrique de grandes dimen-
sions selon la revendication 4, caractérisée en ce
que les tables de deroulement (8) comprennent :

¢ un socle (9), venant se fixer au sol, a la péri-
phérie de la zone destinée a recevoir 'envelop-
pe cylindrique a réaliser ;

¢ une structure (11) mobile en translation hori-
zontale sur le socle, et munie :

» d'un premier galet (15), dit galet moteur,
motorisé et a axe de révolution vertical,

» d'un second galet (22), dit galet pres-
seur, d'axe de révolution paralléle a celui
du premier galet moteur, et monté libre en
rotation sur une base (24) elle-méme
mobile en translation horizontale sous l'ac-
tion d'un moyen de translation (25)
solidaire de la structure mobile, de telle
sorte a permettre d'exercer une pression
par la génératrice dudit galet, contre le ga-
let moteur (15), et ainsi a assurer la
progression de la bande métallique ;

» d'un rouleau a axe de rotation horizon-
tal (27), positionné entre les deux galets
moteur (15) et presseur (22) et affleurant
sensiblement au niveau du bord
inférieur des génératrices desdits galets, et
destiné & recevoir le bord inférieur de
la virole en cours de réalisation.

Installation pour la réalisation d'une enveloppe ou
enceinte métallique cylindrique de grandes dimen-
sions selon la revendication 5, caractérisée en ce
que la structure mobile (11) est mobile entre une
position opérationnelle, dans laquelle elle recoit la
bande métallique (5) et une position escamotée
sous l'action d'un vérin électrique ou pneumatique
ou tout autre organe équivalent (13).

10

15

20

25

30

35

40

45

50

55

7.

Installation pour la réalisation d'une enveloppe ou
enceinte métallique cylindrique de grandes dimen-
sions selon I'une des revendications 5 et 6, carac-
térisée en ce que le rouleau a axe de rotation ho-
rizontal (27) recevant le bord inférieur de la virole
en cours de réalisation est constitué d'un matériau
a durcissement structurel.

Installation pour Ia réalisation d'une enveloppe ou
enceinte métallique cylindrique de grandes dimen-
sions selon l'une des revendications 4 & 7, carac-
térisée en ce que les tables de déroulement sont
chacune surmontées par les mats de levage, de
sorte que l'ensemble constitué par une table de dé-
roulement et un mét de levage est monobloc.
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Tl’tulo: Instalacion para la construccién y montaje “in situ” de tanques de eje vertical.

@ Resumen:

Instalacién para la construccién y montaje “in situ”
de tanques de eje vertical.

En una mesa volteadora (1) se realiza la soldadura
de las chapas (2) que han de constituir cada virola
(6) del tanque (8). A la salida de esta mesa se es-
tablece una mdquina impulsora (4), que arrastra la
chapa mdltiple (2) hacia lo que ha de ser [a base del
tanque (8), donde una serie de gufas o roldanas QS)
establecen para la chapa (2% una trayectoria circunfe-
rencial que va a dar lugar a'la virola (6), que se cierra
mediante una dltima soldadura vertical. La virola ya
conformada se eleva con la colaboracién de una ali-
neacién perimetral de gatos (7), conjuntamente con
la parte del tanque (8) previamente conformada, de-
Jjando un espacio inferior para la conformacién de una
nueva virola sobre la que desciende el resto del tan-
que (8), para su soldadura perimetral, descendiendo
seguidamente los gatos hasta nivel extremo inferior
para elevar esta nueva virola con el resto del tanque.
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DESCRIPCION

Instalacidén para la construccién y montaje “
situ” de tanques de eje vertical.

to era conseguir evitar las clasicas deformacio-
nes que se producen en las lineas de unién en-
tre las chapas de una virola, cuando la soldadura
se efectiia una vez que dichas chapas han sido

Objeto de la invencién 5 curvadas, pero sin embargo este objetivo no se
La presente invencién se refiere a una insta- conseguia sobre la linea de cierre de cada virola,
lacion que ha sido especialmente concebida para ya que la soldadura debia efectuarse una vez ar-
la construccidén y montaje “in situ” de tanques queada la chapa, es decir confeccionada la virola,
o depdsitos metalicos, de eje vertical, obtenidos ni tampoco en las lineas perimetrales de union
a partir de chapas planas constitutivas de médu- 10  entre "_11‘01_3-’& . .
los o virolas, que deben ser soldadas longitudinal- Descripcidn de la invencién '
mente entre si, para configurar anillos de diame- La instalacién que la invencidn propone in-
tro acorde con el del tanque, que posteriormente troduce una serie de perfeccionamientos que re-
seran a su vez soldados coaxialmente para la de- suelven de forma plenamente satisfactoria la pro-
finitiva configuracién de dicho tanque. 15  blematica anteriormente expuesta, en los diferen-
Antecedentes de la invencién tes aspectos comentados.

El propio solicitante ided en su dia un proce- _ Para ello y de forma mds concreta en dicha
dimiento para la construccién de depdsitos me- instalacion, partiendo de una estructura base ade-
talicos a parte de chapas planas, consistente en cuada para la puesta en prdctica del procedi-
proceder inicialmente a la soldadura de las unio- 20  mMiento de construccidn de depdsitos metalicos a
nes entre las chapas integrantes de cada virola del que se ha hecho mencidn con anterioridad, centra
tanque, en su configuracién inicial plana, es decir sus caracteristicas en los siguientes aspectos:
antes de que hayan tomado su necesaria curva- _De acuerdo con una caracteristicas esencial de
tura, de manera que una vez obtenida una pieza la invencidn el citado aro metdlico que relaciona
muiltiple, de longitud apropiada al didmetro del 25  todos los gatos con el cuerpo cilindrico ha sido
tanque, se procedia a la curvatura de la misma eliminado, siendo dichos gatos mecanicamente in-
y finalmente a su soldadura de cierre, elevandose deper}dlentes, contando cada uno d(? ellos con una
seguidamente Ja virola obtenida, medxante un sis- especie de gangho para su acoplamiento al borde
tema de gatos. para establecer debajo de ello una inferior de la virola de manera que la maniobra de
segunda virola, de forma andloga, y asf sucesiva- 30 aproximacion de los gatos a la virola resulta consi-
mente. derablemente mas rapida y sencilla, realizandose

Los gatos de sustentacion de las virolas, ¥ con- automatica y sincronizadamente el movimiento
secuentemente del tanque en fase de construccion, de los mismos a partir de dicha situacién base
estaban relacionados entre si mediante un aro de aproximacion. .
metalico que exigia un perfecto sincronismo en 35 _De acuerdo con otra de las caracteristicas de
su movimiento, lo que hacia que la maniobra }a mvencion se ha previsto la_partlmpamc')n en la
de aproximacion de dichos gatos al borde infe- instalacién de una maquina impulsora de cinco
rior de la virola ya conformada resultase lenta y rodillos que mejora el arrastre de las chapas, en
compleja, ya que tal maniobra debe realizarse de ausencia de deslizamientos y sin producir defor-
forma manual. 40 maciones en las mismas.

El curvamiento de la chapa resultante tras las .. Se ha previsto también la disposicion, a la sa-
uniones entre piezas o médulos se llevaba a cabo lida de la mesa volteadora, de un bastidor que una
con la colaboracién de rodanas-guia, situadas so- dicha mesa con la base de los tanques, bastidor
bre una imaginaria circunferencia coincidente con por el que se desplaza la maquina impulsora para
la base del tanque a obtener, pero obviamente en- 45 tomar la extremidad libre de la virola a introducir
tre estas roldanas debe existir un distanciamiento en ?1 tanque, desplazarse has_t?.'est_e ﬁ].txnlo. Y pos-
que obliga a que la extremidad anterior y libre de teriormente volver a su posicién inicial para que
la chapa sea guiada manualmente en el acceso a con este 'recorrldo se produzqa el necesario cruce
cadaroldana, con la consecuente participacién de entre uniones verticales de virolas, sin necesidad
mano de obra que ello supone. 50 de mover estas iultimas, manualmente, sobre los

Las chapas eran alimentadas a través de una rodillos-guia inferiores en que se apoyan. )
mesa volteadora, que facilitaba la soldadura entre .De acuerdo con otra de las caracteristicas de
ellas por ambas caras, a continuacién de la cual la invencidn se ha previsto la existencia de mor-
se situaba un impulsor, provisto de una pareja de dazas que, actuando sobre los extremos de cada
rodillos contrapuestos que, al modo de pinza gira- 55 virola determinan un aplanamiento de la misma,
toria, arrastraban la chapa miltiple hacia la zona que permite que esta soldadura terminal o de cie-
de curvatura o conformacién de las virolas. Esto rre se realice también en las mismas condiciones
determinaba un contacto lineal sobre la chapa, que las restantes soldaduras de la virola, es decir
a veces insuficiente para conseguir el arrastre de con_las secciones a unir perfectamente planas y
la misma, produciéndose deslizamientos relativos 60 coplanarias. Parglelamente se ha previsto que el
entre los rodillos y la chapa. ensamble entre virolas, es decir las uniones circu-

Estos rodillos impulsores, determinaban ade- lares entre ellas, se lleven a cabo con la colabo-
mads un punto muerto entre virola y virola, que racion de grapas, inicialmente sin soldadura y con
obligaba a determinados movimientos manuales posibilidad de movimientos longitudinales.
sobre las chapas, en especial para efectuar el nece- 65 De acuerdo con otra de las caracteristicas de

sario cruce entre las uniones verticales de virolas
sucesivas.
El objetivo fundamental de este procedimien-

la invencion en el centro de lo que ha de ser la
base inferior del tanque se establece un brazo gi-
ratorio, dotado en su extremidad libre de medios
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de fijacion para la extremidad frontal y libre de la
virola, que guia convenientemente a esta ultima
para que, sin necesidad de participacién manual,
acceda directamente a las roldanas de apoyo que
establecen la trayectoria circunferencial corres-

La figura 9.- Muestra un despiece en perspectiva
del mecanismo del gato de la figura anterior.

La figura 10- Muestra un despiece en perspec-
tiva®de una de las roldanas-gura de confor-

5 iz o
pondiente a la definitiva configuracién de la vi- macién de las virolas.
rola, . La figura 11.- Muestra otra realizacién de estas
De acuerdo con otra de las caracteristicas de roldanas.
la invencidn, se ha previsto que en el sistema de .
elevacidn de los gatos, concretamente en el hu- 1o La ﬁiura 12.- Muestra, finalmente, un despiece
sillo elevador, participen dos tuercas, de manera ?1 nuglo Centr,al correspondlen}e al brazo
que mientras una de ellas cumple normalmente giratorio de guia para la extremidad frontal
el trabajo del gato, la otra actia como elemento de las virolas.
de seguridad que imposibilita cualquier accidente Realizacién preferente de la invencién
generado por la rotura d‘;‘ la primera. 15 A la vista de estas figuras puede observarse
Se ha previsto también que, cuando por pro- cémo en la instalacién que se preconiza participa
blemas de espacio no es posible la implantacidn una mesa volteadora (1), donde se va a llevar a
de la mesa volteadora, ésta pueda sustituirse por cabo la soldadura entre las diferentes chapas (2)
una desbobinadora. ) . constitutivas de cada virola, a continuacién de la
Asimismo se ha previsto también que cuando 20 cual se establece el bastidor (3) sobre el que es
el didmetro del tanque es grande se establezca una desplazable la miquina impulsora (4), que sumi-
mdquina impulsora intermedia, en el desarrollo nistra la chapa multiple constitutiva de cada vi-
del mismo. rola a una alineacién circunferencial de guias (5)
Finalmente y de acuerdo con otra de las ca- donde se produce la curvatura de las mismas para
racteristicas de la invencién, se ha previsto la po- 25 la definitiva conformacién y cierre de la virola (8),
sibilidad de que la mesa volteadora se remate en que sera posteriormente elevada y sustentada con
un carril doble, en forma de Y, que permite des- la colaboracion de los gatos (7) que mantienen o
viar alternativamente las virolas hacia dos lugares sustentan en cada momento la parte ya confor-
independientes de conformacién de sendos tan- mada del depésito o tanque (S), durante todo el
ques, concretamente en el caso de que sea nece- 3 proceso de conformacién del mismo.
sario montar mas de uno. En la mesa volteadora (1) participan una se-
Descripcion de los dibujos » i rie de apoyos telescopicos (9), como en el repre-
Para complementar la descripcién que se estd sentado en la figura 2, que sustentan a respecti-
realizando y con objeto de a)'u.dar a una me- vos volteadores (10), como el representado en la
Jor comprensién de las caracteristicas del invento, 35 figura 6, volteadores (10) relacionados mediante
se acompana a la presente memoria descriptiva, una traviesa intermedia (11), como la represen-
como parte integrante de.]a misma, un juego de tada en la figura 4, y una pareja de traviesas la-
dibujos en donde con cardcter ilustrativo y no Ii- terales (12) como la representada en la figura 5,
mitativo, se ha representado lo siguiente: contando estas traviesas (11) y (12) con parejas
La figura 1.- Muestra, seglin una representacién 40 de orejetas (13) sobre las que se montan ejes (14)
esquemética en perspectiva, una instalacién para libre giro de rodillos (15) para deslizamiento
para la construccién y montaje “in situ” de de las chapas (2). ,
tanques de eje vertical, realizada de acuerdo . Cada volteadora (10) estd estructurada a par-
con el objeto de la presente invencidn. tir de una bancada (16) provistas de casquillos
45  extremos (17) para su acoplamiento a los apo-
La figura 2.- Muestra, también segin una vista yos telescdpicos como el representado en la figura
en perspectiva, uno de los apoyos para los 2, bancada (16) sobre la que se montan dos bra-
volteadores. zos basculantes (18), que lo son sobre respectivas
. ejes (19) y que estan asistidos por sendos cilindros
La figura 3.- Muestra uno de los niveladores de 5 Lidqrdylicos 20) establecidos en el interior acana-
las traviesas. lado de los brazos (18), entre la bancada (16) y
La figura 4.- Muestra la traviesa intermedia de un eje o pasador (21) establecido en el correspon-
la mesa volteadora. diente brazo (18). ,
Estos dos brazos son susceptibles de bascu-
La figura 5.- Muestra una de las traviesas late- 55  lar independientemente, el uno contra el otro, tal
rales complementarias de la traviesa de la como muestra la figura 1, para abrazar a la chapa
figura anterior. (2), y de bascular ambos sobre una de las dos mi-
. . tades de la mesa, o sobre la otra, para que di-
La figura 6.- Muestra un despiece en perspectiva cha chapa (2) ofrezca al operario ambas caras, al
de una de las volteadoras que participa en 4, objeto de que la soldadura de unién entre cha-
la citada mesa. pas se realice también por ambas caras, permi-
La figura 7.- Muestra un despiece en perspectiva tlen_dp_ ademis el arrastre de la virola, tanto en la
de la bancada sobre la que se desplaza la posicién vertical representada en la figura 1, en
impulsora. la que el borde inferior de la virola apoya sobre
65 los rodillos (15) de la traviesa intermedia (11),

La figura 8.- Muestra, también segin una vista
en perspectiva, uno de los gatos de elevacién
del tanque.

como en posicidn horizontal en cuyo caso colabo-
ran también los rodillog (15) de la traviesa lateral
(12) correspondiente.
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A la salida de la mesa volteadora y como an-
teriormente se ha dicho, se sitia la bancada (3)
para la impulsora (4), la cual aparece represen-
tada en detalle en la figura 7, bancada (3) que se
prolonga en dos traviesas (22-22), una de union
a la mesa volteadora y otra contrapuesta, que de
forma similar a la traviesa intermedia (11) de la
mesa volteadora, incorporan parejas de orejetas
(23) soporte para el eje €24) de respectivos rodi-
llos (25? de guiado para la virola.

En la zona de definitiva configuracion de las
virolas (6), y consecuentemente de conformacién
del tanque (8), se establece una alineacién cir-
cunferencial de gatos (7), como el representado
en detalle en la figura 8, a base de una guia ver-
tical (26), convenientemente solidarizada a una
estructura soporte (27) que asienta sobre el suelo
a través de patas telescopicas (28), guia (26) en
cuyo seno se establece un husillo (29), accionado
por un moto-reductor (30-31), husillo (29) en el
que juegan dos tuercas, una tuerca operativa (32)
y una tuerca de seguridad (33), estando asociado
a la tuerca operativa (32) un cuerpo (34) provisto
de un eje transversal que relaciona dicha tuerca
con una pareja de soportes laterales (35), alojadas
también en el seno de la guia (38), desplazables
en el seno de esta dltima con la colaboracién de
ruedas (37) determinantes de un perfecto guiado,
en ausencia de rozamiento, estableciéndose entre
los dos soportes (35) un pasador (38) a través del
que se une a la tuerca operativa (32) un gancho
(39) provisto superiormente de un casquillo (40)
que establece una unién articulada sobre el so-
porte (10) que permite la basculacién del gancho
(392 para su desacoplamiento del borde inferior
de las virolas (8).

La alineacién de chapas (2), constitutiva de
cada virola, accede al trazado circunferencial en-
marcado por los gatos (7) con la colaboracién de
las roldanas (5) como la que aparece representada
en detalle en la figura 11, provistas de una car-
casa base (41) con un asiento superior (42) para
un eje (43) de la roldana propiamente dicha (44),
en cuyo canal (45) es guiado el borde inferior de
las chapas (2), estando la citada carcasa (41) des-
tinada a fijarse inferiormente, en la realizacién de
esta figura 11, o bien lateralmente en la represen-
tacion de la figura 10.

En el centro de esta linea circunferencial de-
terminante de cada virola (6), se establece un
nudo (46), representado en detalle en la figura
12, en el que participa también una base fija (47)
sobre la que estd montado con libertad de giro,
por ejemplo a través de un cojinete, un eje (48)
rematado superiormente en una orejeta perforada
(49) para acoplamiento de un brazo (50), repre-
sentado esquematicamente en trazo discontinuo
en la figura 1, que configura un radio de guiado
para la extremidad frontal de la chapa muiiltiple
(2) constitutiva de cada virola.

De acuerdo con esta estructuracién y tras el
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soldado de las chapas (2) a través de las lineas
verticales (51), por ambas caras, sobre la mesa
volteadora (1% las chapas {2) constitutivas de
cada virola son guiadas por las roldanas (44) para
adoptar la definitiva configuracion cilindrica de
dichas virolas, procediéndose al cierre de cada una
de ellas mediante otra soldadura vertical en la que
participan mordazas, no representadas en las figu-
ras, que aplanan los extremos de la virola durante
la fase de soldadura determinando unas condicio-
nes para dicha soldadura final, similares a las de
las soldaduras anteriores en la unidén entre placas
(2).

)Una vez que la virola (6) estd terminada, so-
bre la misma se monta el techo o base superior
(52) del tanque, y en su caso la barandilla de pro-
teccién (53) o cualquier otro accesorio necesario,
procediéndose seguidamente a la elevacién de di-
cha virola con la colaboracidn de los gatos (7) que
tras enganchar sus ganchos (39) en el borde infe-
rior de la virola, mediante una maniobra manual
de aproximacion, se elevan simultdnea y sincroni-
zadamente mediante el adecuado comando de sus
motores (3). La elevacion de esta virola serd sufi-
ciente como para dejar espacio libre bajo la misma
para la conformacion de una segunda virola (6),
en la que se repite el proceso descrito, tras lo cual
sobre el borde superior de la segunda virola se es-
tablecen grapas de apoyo para la primera que per-
miten, tras el adecuado descenso de esta iltima,
independizar los ganchos (39) de los gatos (7),
pasando a ser la virola inferior la que sustenta a
la virola o virolas superiores, procediéndose se-
guidamente a la soldadura circunferencial de am-
bas virolas tras lo que se eliminan las grapas pro-
cediéndose también al cierre mediante soldadura
de los huecos dejados por las mismas, para final-
mente descender los gatos hasta nivel extremo in-
ferior, acoplando sus ganchos (39) al borde in-
ferior de la iltima virola y elevando el conjunto
para repetir nuevamente el ciclo operativo.

En el caso de tener que fabricar varios depd-
sitos se ha previsto la posibilidad, ya comentada,
de que a la salida de la bancada de impulsora (3)
se establezca un carril doble, en forma de Y, de
manera que mientras se esta soldando una pareja
de virolas de un depdsito, se estd conformando
una nueva virola para el segundo depésito, y vi-
ceversa.

No se considera necesario hacer mas extensa
esta descripcién para que cualquier experto en la
materia comprenda el alcance de la invencidn y
las ventajas que de la misma se derivan.

Los materiales, forma, tamafio y disposicion
de los elementos seran susceptibles de variacion
siempre y cuando ello no suponga una alteracion
en la esencialidad del invento.

Los términos en que se ha redactado esta me-
moria deberdn ser tomados siempre en sentido
amplio y no limitativo.
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REIVINDICACIONES

1. Instalacion para la construccién y montaje
“in situ” de tanques de eje vertical; que partiendo
de una mesa volteadora donde se produce la sol-

que la relaciona con la zona de conformacidn del
tanque (8) y por la cual es desplazable la maquina
impulsora (4).

5. Insthlacién para la construccién y montaje
“in situ”, de tanques de eje vertical, segiin reivin-

5
dadura de las chapas constitutivas de cada virola dicacién 12, caracterizada porque en la zona de
del tanque, en disposicién perfectamente plana cierre de cada virola (6) se establecen mordazas
para dichas piezas, que tras su unién son sumi- determinantes del aplanamiento y coplanaridad
nistradas a una gufa circunferencial que da la de- de los extremos de la chapa miltiple constitutiva
finitiva configuracion cilindrica a cada virola y 10  de cada virola, durante la fase de soldadura co-
donde se efectua la soldadura de cierre con la que rrespondiente al cierre de la misma.
concluye la misma, colaborando con dicha gufa 6. Instalacion para la construccién y montaje
circunferencial una alineacién perimetral de ga- “in situ” de tanques de eje vertical, segin rei-
tos, que elevan cada virola ya conformada, y mas vindicacién 12, caracterizada porque sobre el
concretamente el sector ya construido del tanque, 15 borde superior de la virola (6) recién cerrada, se
para conformacién bajo el mismo de una nueva establecen una pluralidad de grapas que consti-
virola, esencialmente se caracteriza porque los tuyen distanciadores en el descenso y apoyo del
citados gatos (7) son fisicamente independientes resto del tanque (8) sobre la citada virola (6) ex-
entre si, materializandose en una guia vertical trema inferior, para permitir el desacoplamiento
(26), convenientemente establecida en una estruc- 20 de los ganchos de sustentacién (39) de los gatos
tura soporte (27), regulable, guja (26) en el seno (7), grapas que son eliminadas tras la soldadura
de la cual es desplazable una tuerca (32) que, a circular o perimetral de dicha virola (6) al resto
través de una pareja de soportes (35) provistos de del tanque (8).
ruedas (37) de deslizamiento sobre la guia (26), 7. Instalacidn para la construccién y montaje
arrastra a un gancho g39) unido articulamente a 25 “in situ” de tanques de eje vertical, segin rei-
los soportes (35) con la colaboracién de un cas- vindicacién 12, caracterizada porque en corres-
quillo (40} ¥ un pasador (38), todo ello de forma pondencia con el imaginario eje del tanque (8) se
que cada gato, y mds concretamente cada gan- establece un nudo (46) provisto de un eje (48) con
cho (39) es desplazable manualmente hacia una libertad de giro, rematado en una orejeta (49) a
situacion de acoplamiento al borde inferior de la 35  la que es solidario un brazo radial (50? que actia
virola (6%, contando ademds cada gato (7) con un como guia para la extremidad frontal o anterior
moto-reductor (30-31} con el que se produce la de la chapa miltiple (2) durante la maniobra de
elevacidn de dicha virola, conjuntamente con la conformacién de la virola, concretamente para fa-
parte ya conformada del tanque, habiéndose pre- cilitar el acceso de dicho frente a las roldanas (44)
visto que los motores (30) correspondientes a los 35 de guiado de la chapa.
diferentes gatos (7), estén debidamente sincroni- 8. Instalacion para la construccién y montaje
zados. “in situ” de tanques de eje vertical, segin rei-
2. Instalacién para la construccién y montaje vindicaciones anteriores, caracterizada porque
“in situ” de tanques de eje vertical, segin rel- cuando el didmetro del tanque (8) es grande, se
vindicacidn 12, caracterizada porque dentrode 45 ha previsto la disposicién de una segunda impul-
cada gato (7), con la tuerca operativa (32) cola- sora, complementaria de la impulsora (4), a nivel
bora una tuerca de seguridad (33) que mantiene medio del desarrollo de dicho tanque.
operativo el gato ante una eventual rotura de la 9. Instalacién para la construccién y montaje
primera tuerca. “in situ” de tanques de eje vertical, segiin reivin-
3. Instalacion para la construccién y montaje 45 dicaciones anteriores, caracterizada porque la
“in situ” de tanques de eje vertical, segun rei- mesa volteadora (1) es susceptible de sustitucién
vindicacion 12, caracterizada porque la impul- por una desbobinadora, cuando existan proble-
sora (5) o arrastradora de la chapa miltiple (2) mas de espacio para la implantacién de la pri-
que ha de constituir cada virola (6) estd provista mera.
de miltiples rodillos, preferentemente en nimero 50 10. Instalacidén para la construccién y montaje
de cinco, distribuidos al tresbolillo, para facilitar “in situ” de tanques de eje vertical, segiin reivin-
el arrastre de las chapas sin deslizamiento de las dicaciones anteriores, caracterizada porque en
mismas. el supuesto de montaje simultdneo de varios tan-
4. Instalacion para la construcciéon y montaje ques, a la salida de la volteadora (1) se establece
“in situ”, de tanques de eje vertical, segtin reivin- 55 una viga con carril en forma de Y, cuyas dos ra-
dicacidn 12, caracterizada porque a la salida de mas se dirigen hacia las bases de dos tanques (8)
la mesa volteadora (1) se establece un bastidor (3) a conformar.
60
65
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Procédé et dispositif de réalisation semi-automatique,
. 3 _ . stalli

I.’invention concerne un procédé et un dispositif de
réalisation semi-antomatique, sur sites, de réservoirs

métalliques cylindriques de grande capacité.

Des problémes d'ordre économique se posant pour la
réalisation de réservoirs en acier de grand diameétre,
du fait gu'il est exclu, pour des raisons
d'encombrement, de les réaliser ailleurs que sur
sites, les constructeurs sont contraints d'ouvrir un
chantier spécifique sur les lieux mémes de
l'implantation, en déplagcant une é&quipe parfois
importante d'ouvriers spécialisés (chaudronniers
industriels, soudeurs etc.) ne disposant, pour mener a
bien leur téache, gue d'un matériel de base, facilitant
le formage, 1l'oxycoupage et le soudage de plagues de
tOle dont les dimensions doivent étre limitées, pour
faciliter la manutention et l'assemblage. Il résulte
de cela une perte de temps se traduisant par des prix
de revient élevés et des problémes, guant au respect
du délai imposé par le donneur d'ordre, relativement
au prlanning préalablement établi avec les

repreésentants des autres corps de métier.

On connait déja un procédé et un dispositif de
réalisation de réservoirs cylindrigques et de viroles a
partir de td6le, tels que ceux décrits damns le brevet
européen n° 0136581 avec lesquels les viroles sont
obtenues par plaguage de bandes de tb6le contre le

rebord d'un plateau tournant, de diamétre approprié,

COPIE DE CONFIRMATION
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sur lequel 1les dites bandes sont introduites

progressivement au fur et a mesure du déroulement de

la bobine et du redressement de la tdle.

Ce procédé et ce dispositif ne peuvent cependant étre
utilisés que pour la réalisation de viroles de faible
épaisseur, compte-~tenu de la flexibilité de la tOle

exigée par ce mode de formage.

On connait aussi un procédé et un dispositif de
réalisation semi-automatique de réserxrvoirs et de
viroles correspondant au préambule de la revendication
1 (Brevet européen n° 0727264). Le procédé consiste a

effectuer, dans 1l'ordre, les opérations suivantes :

a) Réalisation d'une premiére virole.

b) Mise en place et solidarisation d'un toit sur 1la
premiere virole.

c) Levage de l'ensemble réalisé & l'opération
précédente a une hauteur correspondant a la largeur de

la bande de tdle.

d) Réalisation d'une seconde virole sous le
premier.
e) Solidarisation progressive de la virole réalisée

a l1l'opération (a) a celle réalisée a 1l'opération
précédente (d4d).

f) Répétition des opérations (c¢) (d) et (e) autant
de fois que nécessaire pour obtenir la hauteur de cuve
désirée.

g) Mise en place de l'ensemble, réalisé en suivant

les opérations ci-dessus sur un fond de diamétre
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correspondant et solidarisation de celui-ci a la

derniére virole.

Les viroles sont réalisées par cintrage, cambrage, au
fur et & mesure de l'entrainement et du déroulement de
la bobine de tdle. Tors de la zréalisation d'une
virole, directement sous la précédente, la bande de
tdle est progressivement solidarisée a la bobine
précédente, gqu'elle entraine en rotation, cette
solidarisation étant précédée d'une mise en appui tout
aussi progressive de cette virole précédente suxr le
chant de la bande de téle en cours de défilement
jusqgu'a réalisation compléte de cette virole suivante.
Le contrdle du cambrage de la bande de tdle, selon le
rayon exigé, est assuré en permanence, au fur et a

mesure de 1l'entrainement et du défilement de celle-ci.

Le dispositif d'application du procédé ci-~dessus
évoqué, est caractérise principalement par
l'utilisation de moyens d'entrainement et de cambrage
d'une bande de tdéle provenant d'un rouleau et de
galets associés a des vérins de levage répartis
réguliérement sur une circonférence pour constituer un

-~

manége, de diamétre correspondant a celui des viroles
a réaliser, destiné a soutenir progressivement la tdle
aprés cambrage, la tdle étant entrainée par un

tracteur a galets motorisés.

Si le procédé et le dispositif tels qgu'ils viennent
d'étre décrits, permet indéniablement la réalisation
des viroles directement a partir de rouleaux de tdle,

en respectant de facgon suffisamment précise le rayon
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exigé et la concordance de viroles afin d'obtenir une
étanchéité rigoureuse a chagque niveau, 1ils ne
permettent cependant pas, & eux seuls, de réduire
l'effectif de 1l'équipe d'ouvriers spécialisés ni
d'avoir une influence déterminante sur la durée de 1la

réalisation.

La présente invention a pour but de remédier a ces
inconvénients. Cette invention telle gqu'elle est
caractérisée dans 1les revendications, résout le
probléme consistant a définir un procédé et a créer un
dispositif permettant la réalisation semi-automatique
dans un temps trés court, par un effectif d'ouvriers
spécialisés +trés réduit, de réservoirs de tdle de
grande capacité, a partir de rouleaux de tdéle du

commerce.

Le procédé de réalisation sur sites de réservoirs
métalligues cylindriques de grande capacité, a partir
de Dbobines de +t06le mettant en @uvre un moyen
d'entrainement, de cambrage et de défilement de la
bande de +t0le ainsi dque des moyens de découpe
transversale, d'accostage et de soudage longitudinal
des bandes de tdle, consistant & réaliser les viroles
par cintrage, cambrage progressif en fonction du
diamétre recherché, au fur et a mesure de
l'entrainement et du déroulement de la bande de tdle
et & réaliser successivement les viroles du haut vers
le bas en réalisant chacune d'elles directement sous
la précédente en entrainant celle-ci en rotation par
solidarisation progressive de la bande de tdle en

cours de formage, cette solidarisation étant précédée
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d'une mise en appui tout aussi progressive de la
virole précédente sur le chant de la bande de tdle au
cours du défilement Jjusgu'a réalisation compléte de la
virole suivante, le toit étant fixé sur le chant
supérieur de la premiére virole aprés réalisation de
celle-ci ou des deux premiéres viroles ; la paroi
étant solidarisée au fond dés que celle-ci a atteint
la hauteur désirée, se caractérise, selon 1l'invention,

principalement :

1°) en ce gue la réalisation des viroles est

précédée des opérations suivantes:

a) Réalisation d'un fond par oxycoupage
circulaire d'un assemblage de bandes de tble
préalablement solidarisées latéralement par

référence a un point C, déterminé arbitrairement

sur la surface de cet assemblage de tdles.

b) Matérialisation de l'axe de symétrie des
viroles par soudage d'un dispositif de référence
d'axe vertical ¥ coincidant exactement avec le

point € défini sur la surface du fond a 1'étape

précédente.

c) Positionnement précis, par rapport a l'axe
Y du dispositif de référence, de tous les moyens
concourant a Jl'entrainement, au défilement, au
guidage, a 1l'accostage et au socudage des bandes

de tbdle et au levage de l'ensemble au fur et a

mesure de la réalisation.
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2°) En ce que la position verticale des galets de
défilement des moyens de levage est contrdlée a
distance de fagon trés précise, individuellement et
collectivement, en fonction de la progression des
opérations d'assemblage et des séquences imposé€es par

celles-~ci.

3°) En ce que la position respective des dispositifs
de soudage interne et externe est indiquée en
permanence de fagon trés précise au cours de leur
utilisation, avec indication immédiate des décalages
pouvant apparaitre entre les deux dispositifs, afin
gue ce décalage puisse &étre immédiatement annulé en
vue de conserver en permanence une parfaite
concordance des points de soudure interne et externe
lors de la progression de ce cordon de soudure en

corniche.

4°) En ce que la solidarisation par soudage du toit
sur le chant correspondant de la virole supérieure est
accompagnée de la rotation de 1l'ensemble sur 360° a
une vitesse contrélée compatible avec la progression

idéale du cordon de soudure.

5°) En ce que le soudage de 1l'ensemble sur le fond
est précédé de la mise en appui sur taquets mobiles du
chant libre de la virole inférieure, du démontage des
galets de défilement, du déplacement coordonné vers le
bas des dits taqguets mobiles jusgqu'a mise en appui
dudit chant 1libre de la virole inférieure, sur le

pourtour du fond, puis de 1l'évacuation par le trou
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d'homme des équipements inutilisables pour cette

opération finale.

Le dispositif, selon l'invention, permettant
l'application du procédé ci-dessus exposé, se
caractérise principalement en ce que tous les moyens
utilisés pour le déroulement, le redressement, le
formage, 1l'entrainement, la découpe, le soudage et le
levage, sont gérés par un automate programmable,
contrdlable & distance par un boitier de commande sans

fil, en respectant des données prédéterminées.

L.a position des électrodes des dispositifs de soudage
est contrdlée par des détecteurs reliés a un moniteur
qui mesure et affiche, en temps réel, les éventuels
écarts de ©position en vue de leur annulation

immédiate.

I.es avantages obtenus, grace a cette invention,
consistent essentiellement en ce gue tous les
paramétres de formage, de découpage, d'assemblage et
de soudage sont déterminés préalablement de fagon trés
précise et dintroduits dans 1l'automate programmable
avant 1l'ouverture du chantier, tout en laissant aux
opérateurs le contrdle de la totalité du déroulement
du processus par l'intermédiaire de moyens de commande
a distance non filaires, ce qui permet donc bien de ne
déplacer sur sites qu'un nombre trés limité de
personnes, réduit le plus souvent a trois, tout en
diminuant le +temps de réalisation étant donné

1'élimination préalable des temps morts antérieurs

TELESIGN EX1002

Page 150

TW_00011299



WO 02/087804 PCT/FR01/01312

10

15

20

25

30

résultant de la préparation des réglages, des

manutentions et des tatonnements.

D'autres caractéristiques et avantages apparaitront
dans la description qui va suivre d'un procédé et d'un
dispositif de réalisation de cuves destinées a
1'industrie chimique, donnés a titre d'exemple non

limitatif au regard des dessins annexés, sur lesquels:

- Les figures 1 & 6 illustrent schématiquement les
principales é&tapes du procédé.

- La figure 7 représente une vue en é&lévation
schématique d'une cuve en cours de réalisation.

- La figure 8 représente une vue de dessus
schématiquement partielle d'une virole en cours de
réalisation.

- La figure 9 représente une vue de dessus du systéme
de déroulement de cambrage de découpage, d'accostage
et de soudage.

Le dispositif de réalisation de cuves, selon
1'invention, comporte principalement, un manége 10
constitué d'un fond 11 sur lequel sont montés des
vérins 12 associés a des galets 13, ainsi qu'une
dérouleuse 20 constituée d'un chéassis 21, avec vérin
de mise & niveau supportant le porte bobine, ainsi gue
la machine de déroulement et de cambrage 30
constituée, essentiellement, de trois rouleaux 31, 32,
33 dont un fixe et motorisé 31, un mobile motorisé 32,
ou inversement, assurant le pincement de la tdle 41
contre le rouleau fixe 31, sous l'action d'un vérin

34, et un mobile non motorisé 33 assurant le cintrage
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de la t6le 41, avec contrdle du rayon de cintrage et
du défilement de la tdle 41 par 1'intermédiaire, d'une
part, pour ce qui concerne le contrdle de rayon de
cintrage, d'un détecteur de proximité 50, disposé au
sommet et dans l'alignement de la bissectrice de
l'angle obtus, formé par deux bras solidarisés l'un a
l'autre et comportant, a leur extrémité libre, un
galet calibré, les dits galets calibrés étant rappelés
en permanence contre la face extérieure de la tdle par
un compas rappelé en position d'ouverture par un vérin
a gaz, et d'autre part, pour ce qui concerne le
contrtle du défilement de la tdle 41, d'une roue
codeuse 60 rappelée contre la face extérieure de la
tdle 41 par un bras articulé par rapport a l'axe de
liaison de 1l'extrémité de la tige du vérin a gaz a
1'élément articulé du compas, un poste de découpe
transversale 70, un poste d'accostage de tdle 80
constitué de galets 81 situés a l'extérieur du manége
10 et de galets 82 situés & 1l'intérieur de celui-ci,
en concordance les uns par rapport aux autres, un
poste de soudage longitudinal 90, a dispositif de
soudage interne 91 et externe 92 et un tracteur a

galets motorisés 100.

En examinant plus en détail 1les figures 1 a 6,
illustrant les principales é&étapes du procédé utilisé,
a la lumiére des figures 7, 8 et 9, on remarque
gqu'une premiére virole 42 est tout d'abord réalisée
par entrainement de la tble 41 de la bobine 40 par les
rouleaux fixe 31 et presseur 32 motorisés et cintrage
de la dite tdle 41 par le rouleau cintreur 33, qui est

positionné en fonction du rayon & obtenir. L'amorce de
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10

la virole étant ainsi faite, il est alors nécessaire
de faire le point zéro du déroulement par la coupe
précise du début de bande, puis de faire défiler
celle-ci avec engagement successif sur les galets 13
du manége 10, jusqu'a ce que le périmétre

correspondant au diamétre choisi soit atteint, le

poste de découpe 70 sectionne alors la bande de tdle

41 pour la séparer de la bobine 40, 1l'assemblage
vertical et la soudure correspondante sont alors
réalisés, la premiére virole 42 est alors terminée. Il
suffit ensuite comme le montre la figure 2, de souder
un toit 44, puis, selon la figqure 3, d'assurer 1le

=

levage de l'ensemble, & 1l'aide des vérins 12 et des
galets 13, d'une hauteur correspondant a la largeur
d'une bande de +tdle, pour permettre, par engagement
successif, la présentation d'une nouvelle bande de
tole 41 sur les galets 13 des vérins 12
progressivement abaissés, au fur et a mesure du
défilement de 1la tbéle 41, comme le montrent les
figures 4 et 5, pour obtenir la réalisation d'une
seconde virole 43, supportant entiérement la premiére
virole 42 équipée de son toit 44, comme le montre la
figure 6, ceci en procédant en tous points comme cela
a été indiqué ci-dessus pour la réalisation de ladite

premiére virole 42.

On comprend que l'ensemble constitué, aprés soudage,
des viroles 42 et 43 et du toit 44 peut étre a nouveau
soulevé a l'aide des vérins 12 associés aux galets
constituant le mané&ge, en vue de l'adjonction d'une
troisiéme virole, en procédant comme illustré aux

figures 3 a 6.
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Lors du déroulage a nouveau, pour réaliser la ou les
viroles additionnelles 43, la bande de tdle 41 est
engagée, comme on vient de le voir, sous la premiere
virole 42, puis accostée a l'aide des galets 81, 82 du
poste d'accostage 80, gui viennent ainsi presser la
virocle 42 et la bande de tdle 41. Aprés 1le
franchissement du dernier galet du poste d'accostage
80, un poste de soudure 90 assure le soudage par
points automatiques, a mesure de l'avancement de la
tdle. Le défilement de la bande de tdle 41 est arrété
avant chaque poteau du manége 10, le vérin 12
supportant la virole est descendu, la bande avance
jusqu'au poteau suivant, et ainsi de suite. La soudure
en corniche assurant la liaison et 1l'é&tanchéité entre
les deux viroles 42 et 43, est réaliseéee
automatiquement par une station fixe (non

représentée).

Pendant ces opérations, la virole tourne sur elle-méme
3 l'aide de tracteurs a galets motorisés 100, ainsi
gque sous 1l'action des galets motorisés 81, 82 du poste

d'accostage 80.

En examinant maintenant la figure 9 en relation avec
les figures 7 et 8, on remarque que, apres avoir
introduit dans l'automate pProgrammable (non
représenté) les données relatives aux diamétres de
viroles & réaliser et & 1la longueur de bandes a

dérouler, correspondant au périmétre de la dite virole

30 42, une fonction automatique positionne le rouleau

cintreur 33 par l1l'intermédiaire du vérin 35, apreés
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engagement de 1l'extrémité de la bande de t&le 41 sous
le dit rouleau 33. Aprés passage sur le galet 24, la
bande de +t6le 41 est introduite sur le manége 10,
aprés passage devant les moyens de redressement
23,36,37 de contrdle du rayon de cintrage et de

défilement 31,32,33 qui vont maintenant étre évoqués.

On remarque tout d'abord, que la position du rouleau
cintreur 33 est contrdlée par le détecteur de
proximité 50, qui mesure, de fagon précise, 1la
distance le séparant de la surface externe de la bande
de tdle 41, ce qui permet d'obtenir, par soustraction,
la mesure exacte, entre les galets d'appui calibrés de
la fléche communiquée a la bande de t&éle par le
rouleau cintreur 33. Des corrections, en plus ou en
moins, sont ainsi en permanence transmises
automatiquement au systéme d'alimentation du vérin 35,
assurant le positionnement du rouleau cintreur 33. La
roue codeuse 60, guant & elle, transmet en permanence
a l'automate programmable par 1'intermédiaire d'un
générateur incrémental par exemple, gu'elle entraine,
la longueur exacte de bande de t&le 41 déja formée,
afin de commander, le moment opportun, l'arrét précis
de l'entrainement des rouleaux motorisés 31 et 32,
précédant la commande de déclenchement du
sectionnement par le poste de découpe transversale 70,
constitué d'une glissiére 71 avec chariot motorisé 72,
supportant un outil de coupe 73.
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En se rapportant maintenant a nouveau aux figures 1 a
6 illustrant le procédé, on remarque que comme cela a
déja été évoqué plus avant :

1°) La réalisation des viroles 42, 43 est précédée

des opérations suivantes :

a) Fabrication d'un fond 11 par oxycoupage
circulaire d'un assemblage de bandes de +td&le,
préalablement solidarisées latéralement, par
référence a un point C déterminé arbitrairement

sur la surface de cet assemblage de tdle.

b) Matérialisation de l'axe de symétrie des
viroles 42, 43 par soudage d'un dispositif de
référence, d'axe vertical Y colncidant avec le
point € déterminé a 1'étape précédente.

c) Positionnement précis, par rapport a l'axe
Y du dispositif de référence, a 1l'aide d'un
gabarit de tous les moyens concourant a
l'entrainement, au défilement, au guidage, a
l'accostage et au soudage des bandes de tdle et
au levage de l'ensemble au fur et a mesure de la

réalisation.

2°) La position verticale des galets de défilement
13 des vérins de levage 12 est contrdélée a distance de
facon trés précise, individuellement et
collectivement, en fonction de la progression des
opérations d'assemblage et des séquences imposées par

celle-ci.
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3°) La position respective des dispositifs de
soudage interne 91 et externe 92 est indiquée en
permanence de fagon trés précise au cours de leur
utilisation, avec indication immédiate sur un
moniteur, des décalages pouvant apparaitre entre les
deux dispositifs de soudage 91, 92, afin que ce
décalage puisse étre immédiatement annulé en vue de
conserver en permanence une parfaite concordance des
points de soudure interne et externe, 1lors de la

progression du cordon de soudure en corniche.

4°) I.a solidarisation par soudage du toit 44 sur le
chant correspondant de 1la virole supérieure 42
s'accompagne de la rotation de 1l'ensemble sur 360° a
une vitesse contrdlée compatible avec la progression

idéale du cordon de soudure.

5°) Le soudage de l'ensemble sur le fond 11 est
précédé de la mise en appul de la virole inférieure,
sur taquets mobiles se substituant aux galets de

défilement 13 préalablement démontés.

On comprend que pour obtenir un parfait parallélisme
des wviroles 42, 43 entre elles et par rapport au fond
11 utilisé momentanément comme référence, les vérins
12 de manecuvre des galets de défilement 13 et des
taquets (non représentés) doivent étre de
caractéristiques strictement identiques et que les
débits d'huile auxquels ils sont soumis, +tant a

l'entrée gu'a la sortie, doivent étre parfaitement
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REVENDTCATIONS

1. Procédé de réalisation sur sites de réservoirs
métalliques cylindriques de grande capacité, a partirc
de bobines de tdle (40) mettant en euvre un moyen (30)
d'entrainement, de cambrage et de défilement de la
bande de t6le (41) ainsi que des moyens de découpe
transversale (70), d'accostage (80) et de soudage
longitudinal (90) des bandes de tdle, consistant a
réaliser les wviroles (42, 43) par cintrage, cambrage
progressif en fonction du diamétre recherché, au fur
et a mesure de l'entrainement et du déroulement de la
bande de t6le (41l) et a réaliser successivement 1les
viroles (42, 43) du haut vers le bas en réalisant
chacune d'elles (42) directement sous la précédente
(43) en entrainant celle-ci en rotation ©par
solidarisation progressive de la bande de +t6le en
cours de formage, cette solidarisation étant précédée
d'une mise en appui tout aussi progressive de la
virole précédente (43) sur le chant de la bande de
tble (41l) au cours du défilement jusqu'a réalisation
compléte de la virole suivante (42), le toit (44)
étant fixé sur le chant supérieur de 1la premiére
virole (42) apres reéalisation de celle-ci ou des deux
premiéres viroles ; 1la paroi étant solidarisée au
fond (11) dés que celle-ci a atteint la hauteur

désirée, caractérisé principalement :

1°) En ce que la réalisation des viroles est

précédée des opérations suivantes :
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a) Réalisation d'un fond (1l1) par oxycoupage
circulaire d'un assemblage de bandes de td&le,
préalablement solidarisées latéralement, par
référence a un point C déterminé arbitrairement

sur la surface de cet assemblage de tdles.

b) Matérialisation de 1l'axe de symétrie des
viroles par soudage d'un dispaositif de
référence, d'axe vertical Y coincidant
exactement avec le point C défini sur la surface

du fond (11) a 1'étape précédente.

c) Positionnement précis, par rapport a 1l'axe
¥ du dispositif de référence, de tous les moyens
concourant a l'entrainement, au défilement, au
guidage, a 1'accostage et au soudage des bandes
de tble et au levage de l1l'ensemble au fur et a

mesure de la réalisation.

2°) En ce gue la position verticale des galets
de défilement (13) des moyens de levage (12) est
contrdlée a distance de fagon trés précise
individuellement et collectivement en fonction de 1la
progression des opérations d'assemblage et des

séguences imposées par celles-ci.

3°) En ce gue la position respective des
dispositifs de soudage interne (91) et externe (92)
est indiquée en permanence de fagon tré&s précise au
cours de leur utilisation, avec indication immé&diate
des décalages pouvant apparaitre entre les deux

dispositifs, afin gque ce décalage puisse &tre
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immédiatement annulé, en vue de conserver en
permanence une parfaite concordance des points de
soudure interne et externe, lors de la progression du

cordon de soudure en corniche.

4°) En ce gue la solidarisation par soudage du
toit sur le chant correspondant de la wvirole
supérieure s'accompagne de la rotation de 1l'ensemble
sur 360° a une vitesse contrdlée compatible avec la

progression idéale du cordon de soudure.

5°) En ce gque le soudage de l'ensemble sur le
fond (11) est précédé de la mise en appuli sur taquets
mobiles, du chant libre de la virole inférieure (43)
du démontage des galets de défilement (13), du
déplacement coordonné vers le bas des dits taquets
mobiles, jusqu'a mise en appui dudit chant libre de la
virole inférieure (43) sur le pourtour du fond (11)
puis de 1'évacuation par le +trou d'homme des

égquipements inutilisables pour cette opération finale.

2. Dispositif de mise en ecuvre du procédé selon la
revendication 1 comportant des moyens d'entrainement,
de cambrage (30) et de contrbdle permanent (60) du
cambrage et du défilement de la bande de tdle (41)
ainsi que des moyens de découpe transversale (70) de
soudage transversal d'accostage (80) et de soudage
longitudinal (90) de la tdéle, les moyens
d'entrainement et de cambrage de la bande de tdle (41)
étant constitué de deux rouleaux motorisés (31, 32)
dont l'un est fixe (31) et l'autre (32) est rappelé

vers celui-ci par un vérin (34) et d'un rouleau mobile
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(33) situé en aval des deux premiers (31, 32) dont le
déplacement est assuré par un vérin (35) en fonction
de la courbure a donner a la tbdle, les moyens de
contrdle permanent du cambrage et de défilement de 1la
bande de tb8le (41) étant constitués respectivement
d'un détecteur de proximité (50) et d'une roue codeuse
(60) ; les moyens de défilement étant constitués de
galets (13) associés a des vérins de levage (12)
répartis régulierement sur une circonférence pour
constituer un mandge (10) de diametre correspondant a
celui de la virole (42) a obtenir, ces galets (13)
étant destinés a soutenir progressivement la tdle (41)
aprés cambrage, 1lors de son entrainement par un
tracteur a galets motorisés (100) caractérisé en ce
que les moyens d'entrainement (31, 32, 34) de cambrage
(33, 35), de découpe transversale (70), de contrdle
permanent du contrdle et du défilement (50, 60), de
découpe transversale (70), de soudage (90) et de
soutien de la tble au cours du défilement (12, 13)
ainsi que le tracteur a galets motorisés (100) sont
gérés par un automate programmable contrblable a
distance par un boitier de commande sans f£il et en ce
que la position des électrodes des dispositifs de
soudage (91, 92) est contrdlée par des détecteurs
reliés a un moniteur qui mesure et affiche, en temps
réel, les éventuels écarts de position en wvue de leur

annulation immédiate.
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FIGURE 1

sessions includes: communicating with an application server using an ap-
plication layer protocol, processing telephony instructions with a call
router; and creating call router resources accessible through a call router
Application Programming Interface (API). In another embodiment, the
system for processing telephony sessions includes: a call router, a URI for
an application scrver, a telephony instruction cxccuted by the call router,
and a call router API resource.
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SYSTEM AND METHOD FOR PROCESSING TELEPHONY SESSIONS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of the following: US Provisional
Application number 61/041,829 filed 02 April 2008 and entitled “System and
Method for Processing Telephony Sessions”; US Provisional Application number
61/055,417 filed on 22 May 2008 and entitled “System and Method for Processing
SMS Messages”, US Provisional Application number 61/100,578 filed on 26
September 2008 and entitled “System and Method for Processing Telephony
Sessions”, US Provisional Application number 61/156,746 filed on 02 March 2009
and entitled “System and Method for Processing Telephone Sessions”, and US
Provisional Application number 61/156,751 filed on 02 March 2009 and entitled
“System and Method for Processing Telephony Sessions”, which are all incorporated

in their entirety by this reference.

TECHNICAL FIELD
[0002] This invention relates generally to the telephony field, and more
specifically to a new and useful system and method for processing telephony sessions

in the telephony field.

BACKGROUND
[0003] In the last decade, legislation and the advent of Voice over Internet
Protocol (VOIP) have revolutionized the communication industry with new

technologies, business models, and service providers. Software and commodity
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hardware now provide an alternative to expensive carrier equipment. One can
implement extensible call switching and voice application logic in Open source
software applications, such as Asterisk and FreeSwitch. These new application
stacks, however, usher in new complexities and challenges, requiring new skill sets to
deploy, develop, and maintain. Deploying telephony services requires knowledge of
voice networking and codecs, hardware or services to bridge servers to the public
phone infrastructure, capital investment in hardware, and ongoing collocation of that
hardware. These burdens are a mere prerequisite to developing the actual
application, which requires developers to train in new languages, tools, and
development environments. Even telephony applications that currently try to
leverage a model more similar to web-development such as Voice Extensible Markup
Language (VoiceXML), require the dedication to learn a new language and
understand telephony interaction. Ongoing operation and maintenance of these
services requires teams to adopt new analysis tools, performance metrics, and
debugging methodologies. Developing even the simplest of voice services (such as a
so-called “phone tree”) requires significant upfront and ongoing investment in
specialized infrastructure, skills, and operations. Thus, there is a need in the
telephony field to create a new and useful system and method for processing
telephony sessions. This invention provides such a new and useful system and

method.

SUMMARY
[0004] The method of the preferred embodiment for processing telephony

sessions include the steps of communicating with an application server using an
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application layer protocol, processing telephony instructions with a call router, and
creating call router resources accessible through an Application Programming
Interface (API). The method and system of the preferred embodiments enables web
developers to use their existing skills and tools with the esoteric world of telephony,
making telephony application development as easy as web programming. The
method and system use the familiar web site visitor model to interact with a web
developer’s application, with each step of the phone call analogous to a traditional
page view. Within this model, developers reuse their existing tools and techniques,
including familiar concepts such as HTTP redirects, accessing resources through an
API, cookies, and mime-type responses to construct complex telephony applications.
The method of processing telephony instructions and creating call router resources
accessible through an API (a call router API) cooperatively function to enable a
stateless and simple telephony language with more call router resources and
information provided through the call router (preferably a REST API as is familiar to
many web developers). In one embodiment, the telephony instructions set may have
fewer than dozen verbs, simplifying the language so that developers can quickly learn
and implement telephony applications, while the call router API compliments the

simple telephony instructions to enable complex telephony applications.

BRIEF DESCRIPTION OF THE FIGURES

[0005] FIGURE 1 is a flowchart representation of a preferred method of the
invention.
[0006] FIGURES 2A, 2B, 3A and 3B are schematic representations of

preferred embodiments of the invention.
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[0007] FIGURES 4A — 4C are examples of a HT'TP GET request, a HT'TP POST

request, and a HTTP GET request, respectively.

[0008] FIGURES 4D — 4F are examples of a HTTP requests.

[0009] FIGURES 5A and 5B are examples of XML responses.

[0010] FIGURE 6 is an example of a call Router request and response.

[0011] FIGURES 7-15 are schematic representations of various applications

that incorporate the principals of the preferred method of the invention.
[0012] FIGURE 16 is a flowchart representation of the sub-steps relating to the

digital signature aspect of the preferred method of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0013] The following description of the preferred embodiments of the
invention is not intended to limit the invention to these preferred embodiments, but

rather to enable any person skilled in the art to make and use this invention.

1. Method for Processing Telephony Sessions

[0014] As shown in FIGURES 1, 2A, 2B, 3A, and 3B, the method 10 of the
preferred embodiment for processing telephony sessions include the steps of
communicating with an application server using an application layer protocol S110,
processing telephony instructions with a call router S120, and creating call router
resources accessible through an Application Programming Interface (API) S130. The

preferred method may also include other steps and/or sub-steps, as explained below.

1A. Communicating with an Application Server
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[0015] As shown in FIGURE 1, the step of communicating with an application
server using an application layer protocol S110 preferably includes the following sub-
steps: initiating a telephony session S1, mapping a call to a Universal Resource
Identifier (URI) S3, sending a request to a server associated with the URI Ss,
processing the request corresponding to the state of a telephony session S7, and
receiving a response from the server S9. One of the challenges of using the familiar
web site visitor model is that a third party web application may expose URIs that
contain sensitive data or that suggest actions that could maliciously manipulate the
application database. In the preferred embodiment, the call router cryptographically
signs outbound requests to customer web applications using an account-specific key.
More specifically, the step of communicating with the application server includes the
additional steps of digitally signing the request parameters S4 and verifying the
digital signature of the request parameters S6. Only the call router and the
application server know that key, so any request that includes parameters (URL,
POST data, headers, etc) signed with that key can be checked for authenticity before
allowing such operations. This method also provides verification of authenticity over
insecure links (HTTP) with low CPU overhead.

[0016] Step S1, which recites initiating a telephony session, functions to accept
an incoming message. The message is preferably a call from a PSTN-connected
(Public Switched Telephone Network) or Internet addressable devices, such as
landline phones, cellular phones, satellite phones, Voice-Over-Internet-Protocol
(VOIP) phones, SIP devices, Skype, Gtalk, or any other suitable PSTN-connected or
Internet addressable voice device. The message may alternatively be a Short Message

Service (SMS) message. A SMS gateway server may alternatively connect to a SMS
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network through a Short Message Service Center (“SMS-C”), directly to the Signaling
System #7 (SS7) telephony network, or by any other suitable SMS gateway provider,
and the message is preferably received from the gateway by the call router and
translated into a format (such as a URI) that can be sent over the public Internet
such as HTTP, based on the recipient address of the SMS, such as a short code, or
Direct Inward Dialing (DID), or other suitable unique recipient identifier. The
message may alternatively be a multimedia message, a facsimile transmission, an
email, or any other suitable messaging medium. The originating phone number of
the PSTN device is preferably captured using caller ID, but any other suitable ID may
be captured, such as a VOIP provider ID, SMS device number, email address, or a
short code. The dialed phone number, the EIN, and/or billing identifier, and/or the
date and time of the call are also preferably included in the session information. An
authentication ID may additionally or alternatively be included in the session
information.

[0017] In one variation, Step S1 also functions to initiate a telephony session
(such as a phone call) via an HTTP or other request sent to a call router from an
application running on a third-party server. In this variation, the application running
on the server preferably specifies an initial URI for the call router to use for
telephony session in step S3, as well as the phone number (or other addressable
destination) to dial and the source phone number (caller id). In this variation, the
call router API is preferably used by the application server to request an outgoing call
from the call router.

[0018] Step S3, which recites mapping the call to a Universal Resource

Identifier (URI), functions to enable a telephony session to be converted into a
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format that may be handled with standard web servers and web applications. The
mapping is preferably performed using a call router. The initial URI is preferably
pre-specified at the call router by a web application (which may be running on a third
party server) or call router account owner. More preferably, the initial URI is
assigned to the call via a unique identifier for the call destination, such as a DID
(Direct Inbound Dial) phone number, or a VOIP SIP address. The URI may
alternatively be specified by a remote server or other suitable device or method. In
one variation, the URT may be used to encapsulate state information or a portion of
state information from the initiated telephony session, such as the originating phone
number, the dialed phone number, the date and time of the call, geographic location
of the caller (e.g. country, city, state, and/or zip), and/or the unique call ID. The
information included in the URI may be included in the form of a URI template. For
example the URI default template could be: http://demo.twilio.com/myapp/{dialed
phone number}/{originating phone number} or
http://demo.twilio.com/myapp/foo.php?dialednumber={dialed phone number}&
originating_number={originating phone number}.

[0019] Step S4 functions to digitally sign the request parameters. As shown in
FIGURE 16, Step S4 preferably determines the call router account owner and, more
preferably, looks up the account owner’s unique ID or secret key and signs a set of
request parameters. Step S4 is preferably accomplished by generating a
cryptographic hash of the request parameters, preferably including the URI as well
as any request body parameters (in the case of an HTTP POST, for example) with the
unique key associated with the call router account owner. The cryptographic hash is

preferably generated by appending the hash of the request parameters to the original
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set of request parameters. The hash is preferably appended to a URL, but if the hash
is particularly long (i.e. for a very large number of parameters) the hash may be
included in an HTTP header, where there is no limitation on size. In a variation of
Step S4, at least one sensitive parameter may be individually encrypted using the
account owner’s secret key before the hash is processed. In another variation, a
cryptographic credential delgation system, such as Oauth (oauth.net), may
alternatively be used to electronically sign the request.

[0020] Step S5 functions to send the request to a server. Preferably, the
request is sent to a URI and, more preferably, the request is sent to the URI mapped
in S3. The request preferably includes a cryptographic hash computed from the set of
request parameters (acting as a digital signature), but the request may alternatively
include individually encrypted request parameters if the parameters are determined
to contain sensitive data. The server is preferably a third party server and, more
preferably, the server is running a web application. The request is preferably sent to a
server over a network. In one variation, the request is sent to a local server on a local
area network. In another variation, the request is sent to a server running locally on
the device originating the call. In yet another variation, the request may be sent to
multiple servers. The request preferably encapsulates at least a portion of the state
information from the initiated telephony session, such as the originating phone
number, the dialed phone number, the date and time of the call, geographic location
of the caller (e.g. country, city, and/or state, zip), and/or the unique call ID. The
request, more preferably, encapsulates all the state information of the call, but may
alternatively include no state information or partial state information. The state

information from the initiated telephony session is preferably sent via HTTP POST in
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the request body, HTTP GET in the request URI, HTTP header parameters to mimic
the data flow of a web browser, or by any combination or suitable alternative way. If
new state information is generated in the course of the operation of the call router, a
request to the application server is preferably made to communicate the new state
and to request new telephony instructions. Preferably, new state information is not
kept or acted upon internally by the call router, but is passed to the application
server for processing. Alternatively, partial state information is preferably stored on
the call router until a fully updated state is achieved, and then communicated to the
application server. For example, the application server may specify that multiple
digits should be pressed on the keypad, not just one, before new call state is derived
and communicated to the application server. In one variation, the information from
the initiated telephone session may be a web-form submission included in the HTTP
POST request. The request may include any state information from the telephony
session, such as the originating phone number, the dialed phone number, the date
and time of the call, and/or the unique call ID, the current status of the phone call
(pending, in-progress, completed, etc.), or the results of a telephony action, including
Dual Tone Multi Frequency (DTMF) digit processing, or a representation of or a link
to a sound recording, or the status of the last command, or other call state. Examples
of a HTTP GET request, a HTTP POST request, and a HTTP GET request are shown
in FIGURES 4A, 4B, and 4C, respectively. Further examples of HTTP communication
used for SMS messaging are shown in FIGURES 4D, 4E, and 4F. The HTTP request
(or any suitable request communication) to the server preferably observes the
principles of a RESTful design. RESTful is understood in this document to describe a

Representational State Transfer architecture as is known in the art. The RESTful
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HTTP requests are preferably stateless, thus each message communicated from the
call router to the application server preferably contains all necessary information for
operation of the application server and response generation of the application server.
The call router and/or the application server preferably do not need to remember or
store previous communications to be aware of the state. Documents, media, and
application state are preferably viewed as addressable resources, combined with data
provide to the resource via request parameter, such as HTTP GET or HTTP POST
parameters, or request body contents. Such request data may include an updated
representation of the call resource, or other call state data generated as a result of
call router operation, such as digits pressed on the keypad or audio recordings
generated. State information included with each request may include a unique call
identifier, call status data such as whether the call is in—progress or completed, the
caller ID of the caller, the phone number called, geographic data about the callers,
and/or any suitable data. However, a varying level of a RESTful communication
(statelessness) may be used, such as by using cookies, session tracking, or any
suitable devices to simulate a normal website visitor model. Preferably, data sent
with each request may fully enable the application server to determine the next state
of the call to execute. RESTfulness preferably does not preclude using external
datasource, such as a database, to lookup additional data to log call meta data, or
determine application logic.

[0021] Step S6 functions to verify the digital signature of the request
parameters. As shown in FIGURE 13, after the request is received at the server, the
request parameters are preferably checked and/or parsed for a hash. The

cryptographic hash is preferably included in the URL of an HTTP request, but may
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alternatively be included in the HTTP header of the request. If the request does not
include a hash, and the web application server has enabled the hash function
checking as a security measure, the request is preferably determined to be
fraudulent, which would include — for example — malicious requests, mis-routed
requests, corrupted requests and any other requests not intended for the application
server. If the set of request parameters includes a hash, the hash is preferably
extracted from the request, and the secret key of the customer web application (i.e.
the same key that is stored on the call router as the customer account secret key) is
preferably used to generate a server side cryptographic hash of the parameters
received. The server side cryptographic hash is preferably compared to the hash
included with the request and if the hashes do not match, the request is preferably
determined to be fraudulent. However, if the server side cryptographic hash matches
the request hash, the request is preferably determined to be authentic and ready for
further processing at the application server. In the variation mentioned above in Step
S4, where sensitive parameters may have been encrypted using the secret key, Step
S6 preferably includes decrypting the sensitive parameters. The application server
and the third parties operating the application are preferably responsible for
completing this verification step, but the verification may alternatively be completed
by a single party, such as when a single party operates the application server and the
call router. The application server may alternatively be configured to ignore a hash
included with the request parameters if request authentication is not important to
the application.

[0022] Step S7, which recites processing the request corresponding to the state

of a telephony session, functions to perform processing functions on at least a
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portion of the data included in the request. The processing functions are preferably
performed on a third party server. The processing functions may include recording
the data included in the request and/or metadata about the call session, routing to
another URI, performing a database lookup of at least one portion of the data
included in the request, voice recognition processing, or any other suitable
processing function. The processing functions may re-use logic and data from other
business applications, such as customer databases and/or shopping cart
applications, which may be linked using caller-id or caller provided information.
State information is preferably communicated with each request from the call router,
and application state is preferably not required on the application server.
Alternatively, the application server may store state between each request related to
the call, by using HTTP cookies, sessions, and/or database records. In some cases,
such as the case of a static HTML page running on a server or a stored media file
such as an mp3 or wav file stored on a server, Step S7 may be simplified, and a file
mapped to disk by the URI may be simply returned.

[0023] Step S9 recites receiving a response from the server. This response is
preferably an HTTP response. The response is preferably sent as XML, audio binary,
or raw text, but may alternatively be any sort of messaging format, including HTML,
delimited text, key/value text or binary encoded format. The HTTP response
preferably includes directions to perform telephony actions. The response may
alternatively or additionally include a new URI or a new URI template to use with the
telephony action in Step S3. An additional example XML response is shown in

FIGURES 5A and 5B.
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1B. Processing Telephone Instructions

[0024] The step of processing telephone instructions with a call router S120
preferably functions to convert the server response into telephony actions or
executable operations during a telephony session. The telephony actions may
include, for example, playing a pre-recorded sound file at a server-specified URI
(such as a static mp3 file located at http://demo.twilio.com/myapp/1234.mp3),
reading text to the caller using text-to-speech technology, calling another number
(such as creating a new voice connection through the PSTN, SIP/VoIP, or other IP
technology system), collecting digits via DTMF input, recording voice response
audio, TTY or other inputs, sending an SMS message, or any suitable combination or
sequence of these or other suitable actions. This conversion of the server response is
preferably performed at a call router. Preferably, Step S120 includes processing the
response mime-types associated with the server response. For example, if the
response mime-type is XML, it is considered to be a set of call router instructions. If
the response mime-type is MP3, it is considered a sound file to be played for the
caller. If the response type is plain text, it is considered to be text to be read, via Text-
To-Speech, to the caller.

[0025] Contents of the server response, such as an XML document, are
preferably converted into a telephony action by processing the document
sequentially (e.g. line by line). Telephony instructions are preferably contained
within the document in the form of a markup language, such as XML as shown in
FIGURES 5A and 5B. This sequential approach to processing a document of
telephony instructions is enabled when the communication is stateless and all the

necessary information is contained within the URI. This stateless communication
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preferably allows telephony instructions (verbs or commands) to be used as the
programming interface for a server application performing telephony services.
Algorithmic interpretation (based on the state of the communication) of the
telephony verbs or the document is preferably not necessary. The telephony actions
are preferably executed in the order of telephony instructions found in the contents
of the server response. For example, an XML document may include the necessary
verbs to carry out the telephony actions of reading text to a caller, monitoring keys
pressed by the caller, and redirecting the caller to a new URI using the pressed keys
as part of the data within the new URI. Preferably, the telephony action (such as
digits pressed) results in new state information, which may result in a repetition of
some steps of the method, preferably beginning at Steps S3. The next URI is
preferably provided by the server as part of the processing instructions. In another
variation, the last URI is reused if the server fails to specify a next URIL In yet
another variation, no repetition occurs if the server fails to specify a next URI, and
processing continues below at the next call router instruction. The behavior may be
determined by the nature of the call router instruction; for example, instructions that
generate no new state information would not need to have a next URI since they
don’t trigger communication with a remote server. More preferably, the telephony
actions result in the repetition of step S3 with the new URI resulting from Step Si1,
but may alternatively initiate a repetition of one or more steps (Steps S5, S7, S9, or
S11) of the method. Step S3 is preferably repeated using all new phone session state
information resulting from execution of a telephony action, such as digits pressed, a
recorded audio file, or the success or failure of any telephony action requested.

Repetition also includes all state information that remains relevant during the course
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of the session, such as Caller, Called, unique Call ID, and call status. The state
information may also be represented in the form of a URI Template. For example, if
the server response specifies that the call router should collect DTMF digits, and
specifies that the next URL is the URI Template
http://demo.twilio.com/foo.php?digits={Digits}, and the caller presses 1234, the
resulting URI is http://demo.twilio.com/foo.php?digits=1234. Similarly, if the server
response specifies the URI Template: http://demo.twilio.com/myapp/{Digits}.mp3,
the resulting HTTP Request could be to a static mp3 file located at:
http://demo.twilio.com/myapp/1234.mp3. Thus, a call may be controlled by one
server that issued the telephony instruction and a second server that processes the
response, as shown in FIGURES 13 and 14. Such call control hand-offs constitute the
transfer of state information between servers in the form of a URI and accompanying
request data, such as GET, POST, and/or request body. Preferably, all state
communications conform to a syntax established by the call router to facilitate
integration between multiple servers. For example, digits pressed on the keypad are
preferably communicated to application servers in an identical fashion, thus
minimizing the need for coordination between a multiple application servers with
regard to how state is transferred. Alternatively, call router instructions may dictate
the method of communicating new state information, such as the names and types of

variables to send representing new state.

1C. Creating Resources Accessible by a Call Router API
[0026] The step of creating call router resources accessible through an

Application Programming Interface (API) S130 preferably functions to expose
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information and/or functionality of the call router. The interaction from outside
parties is preferably performed via the API (call router API). The Call Router API
may additionally cooperate with the use of telephony instructions to function as a
storage and retrieval format for data generated or required by the call router’s
operation. The Call Router API is preferably an application programming interface
(API) such as a REST API (Representational State Transfer) as is known in the art,
but the Call Router API may alternatively be a SOAP (Simple Object Access Protocol)
API or any suitable programmatic communication interface. The Call Router API
preferably may be used by an application asynchronously to the execution of a call
(such as to later query the call records or retrieve recordings). Alternatively, the Call
Router API may be used synchronously during the course of a call (such as to alter
the state of the call, hanging up a call, initiating call recording, etc.). The Call Router
API preferably stores state information in a persistent URI for a resource. The
persistent URI preferably contains all the necessary state information, and this
preferably makes data persistent, queryable, and recoverable. The Call Router API is
preferably used for modifying resources to alter state of call router and for
interacting with media of the call router. An application server can use the Call
Router API to preferably query meta-data of call records, caller identification, call
media (such as recordings, text transcripts, etc.), account information, transfer or
interact with in-progress communications in the call router, and/or any suitable data
generated by or required to operate the call router. The Call Router API preferably
involves communication between an application server and a call router, but may
alternatively be communication from any suitable device to the call router. The Call

Router API preferably resides on the same hardware as the call router, but may
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alternatively reside on remote hardware or on any suitable hardware environment.
The communication is preferably HTTP, but alternatively HTTPS or any suitable
communication protocol may be used. The Call Router API may additionally be
compatible with any HTTP client. The telephony system of the preferred
embodiment preferably implements a Call Router API that includes a Call Router
API request format, a Call Router API response format, and a plurality of API
Resources representing types of data generated by or used by the Call Router.

[0027] The Call Router API request of the preferred embodiment functions as
a communication message sent from an application server to an API resource of the
call router. The Call Router API request is preferably sent from an application server
to a call router, but may be sent from any suitable device to the call router. The Call
Router API request is preferably similar to a REST API request, but the Call Router
API request may alternatively conform to any suitable programming principle, such
as SOAP. The Call Router API request preferably uses HTTP to interface with a
resource, but HTTPS or any suitable communication protocol may be used.
Preferably the HTTP or HTTPS method of GET is used to retrieve a resource or
resource information, and the HTTP or HTTPS method of PUT or POST is used to
create or update a resource. In some cases, PUT or POST may be used to affect the
functionality of the call router by modifying the state of a resource. Alternatively, a
method parameter may be included in the URI of the resource to identify a requested
action for the resource, or any suitable commands or methods may be used to
interface with an API resource. The Call Router API request preferably includes

authentication such as basic HTTP or HTTPS authentication, by including message
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authentication information in the URI, such as a cryptographic hashing of the
request content using a shared key, or by any suitable method.

[0028] The Call Router API response of the preferred embodiment functions
as a communication sent in response to a method performed on an API resource. The
Call Router API response is preferably sent from the call router to an application
server, or any suitable device. The Call Router API response is preferably sent in
response to a Call Router API request, and the response is preferably sent to the
originating device. The Call Router API response is preferably similar to a REST API
response, where the response is a representation of the requested resource. The Call
Router API response may alternatively conform to any suitable programming
principle such as SOAP. The Call Router API response is preferably returned as
formatted XML with information corresponding to the HTTP status code, a message,
error codes, and/or any suitable information related to the resource. The Call router
API response may alternatively be represented as Comma-separated values list
(CSVs), HTML, JSON, or any suitable format. In one variation, the response format
is determined by a portion of the requested URI, such as a file extension. In one
variation, an API resource may be a binary data resource, and the Call Router API
response is preferably formatted in a native binary format (e.g., a wav or mp3 audio
file), an XML meta-data description, and or any suitable format.

[0029] The API resource of the preferred embodiment functions as an
addressable representation of call router meta-data, internal call router state, or the
state of a given resource used by the call router. An API resource is preferably
addressed by a persistent URIL Preferably, the API resource responds to at least one

HTTP action of POST, PUT, GET, or DELETE. The API resource may alternatively
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respond to multiple HTTP actions. The API resource may alternatively respond to
any suitable method(s) that are preferably included in the Call Router API request.
Consistent with the RESTful conventions, a GET request of a resource may return
the current state of a resource, while PUT may update the state, PUT or POST may be
used to create a new resource, and DELETE may be used to destroy a resource. The
call router API may alternatively be used to affect the functionality of an in-progress
call in addition to modifying data. The API resources of the preferred embodiment
include an account resource, caller ID resource, incoming address resource, call
resource, media resource, and/or any suitable resource of the call router. The API
resources may alternatively be any suitable combination of the listed resources or
other suitable resources. An API resource is preferably a preconfigured (or “static”)
resource, such as account information, or a resource actively in use by the call router,
such as a phone call. Modifying the state of a resource via the API may additionally
affect the operation of the call router in real-time, affect the state or capabilities of
the call router in the future, and/or have any suitable effect.

[0030] The account resource of the preferred embodiment functions to allow
an application to retrieve and/or modify account information. An account is
preferably created by a telephony service provider, such as the operator of the call
router. Information such as account name, usage information, contact information,
initial URI, setup parameters, or any suitable account information may be retrieved
or edited by an application using the account resource.

[0031] The caller ID resource of the preferred embodiment functions to allow
an application to retrieve, modify, register new caller ID’s (phone numbers), and/or

delete caller identification information. The caller identification information is
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preferably for the phone number associated with out-going calls made by an
application and/or user (i.e. where the application appears to be calling from). The
numbers for outgoing calls are preferably assigned or verified prior to being used as a
caller ID. As an alternative, to prevent fraudulent use of caller ID phone numbers in
applications, a verification step may be used by the API before adding a new caller ID
resource. A request to add a caller ID may be initiated via a request to the API,
wherein a random validation code is generated and returned in the API response.
The validation code is preferably provided to an end user. A phone call is placed to
the given phone number (caller ID), requesting that the validation code be entered
via keypad digits or spoken. Entry of the validation code verifies possession of the
phone number, or the device associated with the phone number, at the time of the
request. Use of the caller ID resource may additionally be presented in a user
interface, such as a web browser, by displaying the verification code. User interface
may be provided by the operator of the call router, or may be provided by any
suitable application using the API. Any suitable method may also be used for
verification of a caller ID. In another alternative, where multiple parties are involved
in a call, the caller ID of one of the existing party members may be assigned for
additional outgoing calls during that call session.

[0032] The incoming address resource of the preferred embodiment functions
to allow an application to get, modify, or provision new inbound DID phone
numbers, SMS short codes, SIP Addresses, ete. for use with applications. PUT or
POST may be used to set the initial URI associated with the inbound address.

DELETE may be used to release the resource. The incoming address resource may be
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used for real-time provisioning of phone numbers or other addressable inbound
identifiers.

[0033] The call resource of the preferred embodiment functions to allow an
application to get or modify the state of a telephony session in the call router. A
telephony session or call may be in-progress, completed, failed, not yet initiated,
and/or in any suitable call status. A call resource can preferably change the state or
connection of an in-progress call. State changes preferably include: hanging up or
terminating existing telephony sessions, transfering one or more existing telephony
sessions from one contextual group of sessions to another, merging or spliting an
existing group telephony sessions, transfering one or more telephony sessions from
one communications medium to another (such as from one URI to a second URI),
injecting an event or notification into a existing session or group of sessions,
recording or ceasing to record the audio from one or more parties on a call, and/or
any suitable call action. Call information or call log data can preferably be retrieved
by sending a GET to the call resource or by alternatively sending any suitable
method. Outgoing calls may also be initiated by using a POST or any suitable method
that preferably indicates that a new call resource is to be created. When using the call
resource to initiate a call, information may be provided as required to place a phone
call, such as a caller ID to present, a phone number to call, and/or a URI to handle
the call, but alternatively any suitable information may be provided. A call
instruction XML document may alternatively be provided to the API instead of a
URI, which is to be used for call instructions. The Call Router API may additionally
respond with the status of a call such as if the call is answered, if a machine answered

the phone, busy signal, no answer, call failure, and/or any suitable call status. The
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response may alternatively indicate that the new call request was accepted, but has
not yet been initiated. In the example shown in FIGURE 6, caller information and
caller ID are included in a POST request to the call resource. This step would initiate
an outgoing call to the phone number designated in the caller information. The Call
Router API response includes available state information regarding the call, such as
whether the call has commenced yet, the call start time, end time, price, caller info,
and the Call Router API response could alternatively include any suitable
information. Additionally, information about the call returned at any point by the
API may depend on the status of the call. For example, a call start time would not be
given if the call has not yet begun, or the call end time, duration or price would not
be given if the call had not yet ended.

[0034] Additionally or alternatively, the call resource of the preferred
embodiment may be used to transfer a call to a new URI by a single call resource
receiving a POST, PUT, and/or any suitable method. In this alternative, a call is
preferably transferred to the new URI for new call instructions. The API may
preferably be used to issue asynchronous changes in call state, unlike the
synchronous communication between the call router and application server for
synchronous URI requests and responses. The call resource, in this alternative,
functions to allow a call to be asynchronously directed to URIs. Examples of various
applications of the call resource include initiating a new telephony session,
terminating an existing telephony session, call waiting, call holding, call queuing, call
parking, private call sessions within a conference, carry on multiple call sessions,
and/or any suitable application. Any situation where asynchronous events affect the

call status, such as a call agent becoming available, or a person returning to the
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phone after placing a caller on hold. The currently executing call router instruction
may be allowed to complete, or may be immediately terminated, before requesting
the provided URI. New call state resulting from the last call instruction executed by
the call router, such as digits pressed on the keypad or audio recorded from the
caller, may be provided to the new URI in a form POST or GET parameters, or may
alternatively be discarded by the call router and not provided. As shown in FIGURE
15, call waiting may be implemented by an application sending a Call Router API
request to the call resource that POSTs a new URI for the call. The caller is then
directed to the new URI for instructions. A second Call Router API request is sent to
the call resource that POSTs the original URI for the call, and thus brings the caller
back to the first call session. The call resource may alternatively be used in any
suitable application.

[0035] As an alternative embodiment of the call resource, a calls resource may
implement a plurality of individual calls as distinct subresources. For example, a URI
ending in “/Calls” may be a list of many calls performed by the account, and a URI
ending in “/Calls/12345” may represent one specific call, uniquely identified by the
key “12345”. The calls resource preferably allows retrieval of many call records
and/or creating new calls, while a single-call resource represents a single call. The
calls resource preferably accepts a request to create a new call resource, as is
common in RESTful architectures, which in the Call Router API, preferably serves to
initiate one or more new calls. A calls resource may be used to both list current and
previous calls using the GET method, as well as initiate a new outbound call using
the POST method. Using RESTful principles such as POST or PUT to alter the state

of an individual call resource can preferably change the state of an in-progress call,
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affecting the realtime activities of the call, such as by hanging up, transferring control
to a new URI, joining the call with another call, or any suitable telephony action.

[0036] The media resource of the preferred embodiment functions to allow an
application to retrieve and/or access information of media stored, cached, created,
and/or used during a call. In one variation, the media resource is preferably a
recording resource to access information and recordings made during a call via
recording call instructions, or asynchronously via the Call Router API. In another
variation, the media resource may alternatively include call transcripts, text
messages, key press logs, faxes, a binary-coded resource, and/or any suitable media.
The media resource may alternatively include a URI of the binary-coded file (such as
a wav, mp3 audio file or PDF document file). In one variation, the media resources
may additionally be integrated with the telephony instructions (or markup language)
such that a telephony instruction may instruct the call router to perform an action
that creates a media resource. The call router preferably sends a response to the
application server with the URI of the created media resource. For example, when
the call router is instructed to record a message, the call router preferably sends a
response to the application server with a unique URI of the recorded message within
the API. The media URI preferably responds to GET requests to return the media in
a number of formats, such as binary or XML meta-data representations. The media
resource may accept requests to delete a media resource. In one variation, the media
resource preferably requires authentication to access the resource. In another
variation, the media resource may not require authentication to enable URI
embedding in a variety of applications, without exposing authentication credentials.

In yet another variation, authentication is preferably performed via cryptographic
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hashing, such that credentials are not exposed to client applications that consume
the media resources. In another variation, the media resource allows the initiation of
transcription of audio resources to text using transcription technology. The audio
resource used for transcription is preferably generated during telephony sessions
(such as by using the record instruction) and hosted on the Call Router API. The
media resource preferably allows retrieving or deletion of audio transcriptions
generated from recorded media. The media resource may additionally allow
centralized hosting of media files, and the resource URIs are preferably exchanged
between the call router and the application server, instead of the large media files
themselves. The media resource may alternatively be used for any suitable media.
[0037] Additionally or alternatively, a join resource of the preferred
embodiment may be used to join one or calls into a shared session that allows the
parties to communicate (i.e., a conference) by a single call resource receiving a POST,
PUT, and/or any suitable method. In this alternative, one or more calls are
preferably join together such that they are in a conference. The join resource may
alternatively be a subresource or part of the call resource.

[0038] Additionally or alternatively, a split resource of the preferred
embodiment may be used to split shared sessions (e.g., a conference) into individual
call sessions by a single call resource receiving a POST, PUT, and/or any suitable
method. In this alternative, one or more shared sessions involving two or more calls
are preferably split such that one or more calls are split into separate calls or into on
or more separate conferences. The split resource may alternatively be a subresource

or part of the call resource.
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2. System for Handling Telephony Sessions
[0039] As shown in FIGURES 2A, 2B, 3A, and 3B, a system 20 and 30 of the

preferred embodiment for handling telephony sessions includes a call router 22, a
URI 23 for an application server, a telephony instruction 27, and a call router
resource 29. As shown in FIGURES 2A and 2B, a first configuration 20 is initiated by
a telephony device (such as a telephone call, fax or SMS message). As shown in
FIGURES 3A and 3B, a second configuration 30 is initiated by an application
developer side (i.e., server 26 calling out). The telephony system of the preferred
embodiment preferably additionally implements a Call Router API 28 that includes a
Call Router API request format, a Call Router API response format and a plurality of
resources substantially similar to those described above.

[0040] The call router 22 functions to initiate or receive calls from the
telephony device and connect to a web-application server. The call router 22 is
preferably connected to a PSTN device over the PSTN network, such that it can
receive and make calls from PSTN-connected devices 21, such as landlines, cellular
phones, satellite phones, or any other suitable PSTN-connected devices, as well as
non-PSTN devices, such as Voice-Over-Internet-Protocol (VOIP) phones, SIP
devices, Skype, Gtalk, or other Internet addressable voice devices. The call router 22
may alternatively or additionally function as or include a message router for use with
SMS messages. The call router 22 can preferably connect to an SMS network, such
that it can receive and send messages from SMS network devices 21, cellular phones,
computers, smartphones, or any suitable SMS network devices. The call router 22
may also send or receive text messages, multimedia messages, emails, faxes and

other suitable PSTN-compatible communication messages. The call router 22
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preferably communicates with the application server 26 using an application layer
protocol, more preferably using the HTTP, or secure HTTPS, protocol. The
communication between the application server 26 and the call router 22 is preferably
stateless and any state information (e.g., call state) or data is preferably located in a
URI or the request parameters, such as HTTP headers, GET URI parameters, POST
request body parameters, or HTTP cookies. Available state information is preferably
transmitted by call router requests to the application server for stateless processing,
and the application server preferably stores no state. Alternatively, the application
server preferably stores local state information, such as databases or sessions, as is
common in web development. The call router 22 preferably stores state information
in call router resources 29. The call router resources 29 are preferably accessible by
the application server 26 and other devices through the call router API 28. The call
router resources 29 are preferably similar to those described above. The call router
22 preferably associates each incoming phone number with a starting URI 23, more
preferably the URI 23 is provided by the application server 26, still more preferably
the URI 23 is provided by the application developer before a call is received at the
call router 22 by associating the initial URI with the incoming call address (such as
DID, SIP address, etc.) or by the application upon initiation of an outgoing call. The
call router 22 preferably sends call data such as the caller number (obtained via
Caller ID), caller geographic data (country, city, and/or state, zip) the number dialed,
the time of the call, or any other suitable information or parameter. The call data is
preferably digitally signed with a secret key 25 stored on the call router 22. A
cryptographic hash of the information is preferably included along with the

information as a digital signature. The call router 22 may also encrypt sensitive
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information (either before or after the cryptographic hash is computed) using the
secret key to allow sensitive information to be sent across the network. The call data
is preferably sent as an HTTP POST request to the application server 26. Call data
may also be sent in URL (GET) variables, or encapsulated in HTTP headers. An
example HTTP request containing the information in the header is shown in
FIGURE 4A and 4D. As shown in FIGURE 4B, further inputs (such as voice
recording or DTMF button pressing) from the PSTN-device may be subsequently
submitted to the application server 26 as HTTP requests (GET or POST). As shown
in FIGURE 4C, the inputs from a phone keypad may be included in an HTTP GET
request. As shown in FIGURE 4E, the content of an SMS message received by the call
router may be sent to the application server 26 as an HTTP request. As shown in
FIGURE 4F, the inputs from the text message are included in an HTTP GET request.
The request data may alternatively be simultaneously sent in the URI (query string),
message body (POST) and message headers, or any combination of the above.

[0041] The application server 26 functions to provide data processing logic for
requests received from the call router 22. The application server 26 is preferably
connected to the call router 22 via a network 24, more preferably via the Internet.
The application server 26 is preferably a third party server operated outside of the
system, but the system may alternatively include the application server 26. The URI
23 is preferably associated with an application server 26 or an application on an
application server 26. The application server 26 preferably communicates with the
call router 22 using an application layer protocol, more preferably using the HTTP
protocol, or more secure HTTPS protocol. The application server 26 preferably

receives HTTP requests from and sends HTTP responses to the call router 22. The
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application server 26 preferably runs on a standard stack of programming languages,
hosting providers, operating systems and databases to handle HTTP requests, as if
the caller were a website visitor in a web browser. The application server 26 also
preferably verifies the digital signatures of the call data received in the requests using
the secret key to compute a cryptographic hash from the received information and
the hash received. If the computed hash and the received hash do not match, or no
hash is received with the request, then the application server 26 preferably
determines the request is fraudulent, and the request is preferably discarded. If the
computed hash and received hash match, the application server 26 preferably
determines that the request is authentic and proceeds further with the processing of
the request. The application server may alternatively choose to ignore the hash if
security is not important. The application server preferably uses call state data
communicated by the call router request to determine the next call router
instructions, without requiring call state stored on the application server. The
application server may alternatively use call state data sent by the call router, such as
the caller ID of the caller or the unique ID of the call, to reference additional or
external state data, such as rows in a database or session data stored on the
application server. The application server 26 preferably responds to HTTP requests
received from the call router 22 by generating telephony instructions 27 for the call
router 22. The application server preferably replies to the call router in XML,
however, any suitable machine-readable message format may be used, including
HTML, key/value pair text, delimited text or binary encoding. The XML preferably
includes the telephony instructions 27 for the call router 22 such as connecting to

another number, playing a recorded greeting, reading text, and/or requesting DTMF
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digit entry from the caller. The telephony instruction 27 may alternatively be related
to SMS messaging, Multimedia Messaging Service (MMS) messaging, email, or any
suitable messaging task. The telephony instruction 27 may additionally be used to
send an outgoing SMS message, arrange a phone call from a specific phone number,
arranging for a callback, setting up a conference call (connecting multiple numbers),
sending an email, interfacing with a calendar or scheduling system, purchasing
goods, or services, or any other suitable instruction. The XML instructions are
preferably a set of commands to be executed in order, one at a time (i.e.,
sequentially). An example XML response is shown in FIGURES 5A and 5B. In single
telephony session (e.g. one initiated by a PSTN-device or an SMS device) a response
from an application server can initiate an outgoing telephony call and/or a SMS
message. That is, a single XML response preferably provides the ability to interact
with both the SMS network and the voice telephony network (PSTN, SIP/VoIP, etc)
sequentially or simultaneously. In addition, audio or video files sent to the call router
22 can be converted to text by an automatic speech-to-text engine, human or other
technique, and sent back in text form as an SMS message or an attachment to an
MMS. In one variation, an application running on a server may be a simple static
XML page and static sound files, deployed on basic web servers where no
development or scripting environment is available. This variation preferably uses
URI Templates (a current IETF proposal for HTML5), which essentially includes
URLs with placeholders for variable data, like this:
http://www.twilio.com/audio/{Digit}.mp3 where the call router 22 would substitute
the digits pressed for the {Digit} placeholder in the URI Template, GET the file at the

resulting URI, and play the static sound file in response. This allows an entire
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application to be authored offline in a What-You-See-Is-What-You-Get (WYSIWYG)
html editor. For example, if the server response specifies the URI Template:
http://demo.twilio.com/myapp/{Digits}.mp3, and the caller presses digits 1234, the
call router 22 would GET the static mp3 file located at:
http://demo.twilio.com/myapp/1234.mp3 and play it to the caller. The variables
used for substitution in the URI Templates preferably correspond to the names of
variables defined for state submission in HTTP GET, POST and/or header requests
from the call router. From the previous example, {Digits} would be associated with a
parameter named “Digits” that is preferably generated as a result of a “gather”
telephony instruction (collection of DTMF digits). In the preferred embodiment for
the second configuration, the call is initiated by the application server 26 (through
the call router 22), and the second configuration 30 is substantially similar to the
first configuration 20, such that the call routing is preferably handled identically to
an incoming call, namely via URI requests from call router 22 to the server 26 upon
call state changes. The application server preferably additionally is able to make calls

to the Call Router API as described above.

9. Example Applications

[0042] Call router applications are preferably web applications, implementing
the most common phone system features with full APIs for administration. Each Call
Router Application object has a unique URI. A call may be transferred to that object
instance by specifying its URI as a call destination. The call router applications
preferably include: the AutoAttendant application (in FIGURE 7), the Follow Me

application (in FIGURE 8), the Conference application (in FIGURE g9), the
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AutoConference application (in FIGURES 9-11), the Device application, the Person
application, the VoicemailBox application, the Group application, and the Queuing
application (in FIGURE 12).

[0043] The AutoAttendant application, as exemplified in FIGURE 7, plays a
recorded greeting, and waits for the caller to press one or more digits on the keypad.
Based on the input, the AutoAttendant preferably directs the call to another
AutoAttendant, one or more of phones of a person, a voicemail box or any other valid
calling destination.

[0044] The Follow Me application, as exemplified in FIGURE 8, enables a
person to be reached at multiple devices, such as a work number, a cellular phone
number, a landline, and/or a VOIP device. The Follow Me Application preferably
calls these devices in order or simultaneously in an attempt to reach the person.
[0045] The Stay With Me application enables a person to transfer an in-
progress call between multiple phone devices, such as a cellular phone and a home
phone. For example, a user may wish to transfer a call from a more expensive cellular
call to a less expensive landline phone, or may wish to transfer a call to a landline
phone if a cellular phone battery is running low.

[0046] The Conference application, as exemplified in FIGURE o9, preferably
allows three or more callers to participate in a call simultaneously, while providing
mechanisms to control who can join and speak during the call. The Conference
application may alternatively or additionally incorporate SMS messaging control.
The Conference application upon receipt of an SMS message including multiple
phone numbers, may initiate a conference call to one or more parties, using the

single SMS.
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[0047] The AutoConference application preferably allows a conference
administrator to initiate a conference call with two or more parties by performing
one action, such as selecting a button on a website, selecting a button on a phone
device, dialing a phone number, or scheduling the call prior to its initiation.
Examples of the AutoConference application implemented using the preferred
method of the invention are shown in FIGURE 9 (viewed from the PSTN-device
side), FIGURE 10 (viewed from the application server side), and FIGURE 11
(initiated by an application server using the call router APT).

[0048] The Device application represents a telephone used within the phone
system, and may be a hard phone (hardware) or soft phone (software), a VOIP phone
or a traditional PSTN phone. The Device application handles configuration details
and device status (Do Not Disturb, Busy, etc.).

[0049] The Person application represents a human-being user of a telephone
system. The Person may have one or more extensions, devices, and/or voicemail
boxes, and may have a preferred order in which to ring their phones or voicemail. A
person may have a username and password with which to login and update these
settings.

[0050] The VoicemailBox application preferably plays a greeting, and allows
the caller to record a message. Once complete, the recorded message may be stored
for later listening, emailed as an audio link or attachment, or both. A list of current
messages for a VoicemailBox may be retrieved by dialing in, via API, via RSS feed,
and/or any other suitable method or device. In one variation, the audio recording

may be automatically transcribed, transforming speech to text. The text is preferably
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included in the email or text message along with the audio link, attachment, and/or
retrievable later by any suitable means of the API.

[0051] The Group application preferably represents a logical grouping of other
Call Router Application objects, including other Groups. The Group preferably
defines the behavior of calls directed to the group, including queuing, hunting for the
first available party, and simultaneously ringing multiple parties.

[0052] The Queuing application preferably, upon receipt of a phone call or an
SMS message, enters the message sender to a telephony call queue and the message
sender is called back via the PSTN, SIP/VoIP network or other telephony network, as
exemplified in FIGURE 12. The call may be placed either at the message’ originating
number or another pre-specified number, either when a human/operator/service is
available (customer service applications) at a pre-scheduled time, such as a wake-up
call, anniversary reminder, birthday reminder.

[0053] The call router applications may additionally or alternatively include:
[0054] a Busy Signal Buster service that, upon receipt of an SMS message or
phone call transmitting a number to be called that is currently busy, and calls the
SMS message sender back at the message’ originating number or another pre-
specified number when the number is no longer busy;

[0055] a SMS Reader/TTY application that, upon receipt of an SMS, translates
the text into audio, using a text-to-speech engine to a caller or the members of an
audio conference (e.g., to tell them you will join the call in a few minutes), or for the
hearing impaired to use instead of TTY services;

[0056] a Translation application that, upon receipt of an SMS message

containing a phrase in a language, translates the language of the SMS message into

34

TELESIGN EX1002

Page 205
TW_00011354



WO 2009/124223 PCT/US2009/039371

another language (either manually by a human or automatically by a program) and
sends a response message via SMS or email; and

[0057] a Programming application that, upon receipt of an SMS message
containing programming code, could compile the code and execute the code, update
a website, update a programming project, return data from a database, return a
generated computer graphics object as an MMS message, or any other suitable
program compilation or computation.

[0058] The call router applications may additionally or alternatively include a
Status/Notification application that allows users to get or send the status of an
object, task, or process by sending an SMS message and receiving a call back via the
PSTN, SIP/VoIP network or other telephony network. The service may be used by an
operator sending an SMS message with the name of a particular server and then get a
call back on her mobile phone and hear the status of that server read aloud. The
service may also be used for notification, i.e. to call other parties. For example, a
store manager may want to let employees know what time a store is opening the next
day. The manager could send an SMS message that would then call each employee
and tell him or her over the phone the time when the store was opening the next day,
and or what time they needed to arrive at work.

[0059] The call router applications may, however, include any collection
and/or permutation or these or other suitable prebuilt telephony functions and
features.

[0060] Applications of the preferred method may include simple PBX
functionality, such as auto-attendant voice menus, employee extensions, and

voicemail features. The application may also include other, unconventional,
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applications such as an Interactive Hold application, a Conference Calling
application, an Independent Music Hold Channel, a Voting/Fundraising application,
a Sales Application, a Blog by phone service and a Call Annotation application.

[0061] The Interactive Hold application preferably includes interactive
activities, such as a playing a quiz game to be played while on hold (with or without
the ability to be played against other callers), listening to news headlines or podcasts
of the choice of the listener, and using a phone keypad as a synthesizer to create
music in realtime. The Conference Calling application may, as an example, include
selecting particular (or random) users from a phone book and instantly
substantiating a conference call to the group, with the ability to save the group for
future calling. The Independent Music Hold Channel preferably allows independent
artists to upload, classify, and grant permission for their works to be played while a
caller is on hold. The Voting/Fundraising application preferably connects willing
callers (calling to encourage voting or to raise funds for a cause), to potential voters
and/or donors respectively, preferably including an interface for the caller to display
information about the voter/donor and to make notes about the voter’s response to
the call. The Sales Application preferably allows sales organizations to quickly
integrate inbound and outbound calls with customer relationship management
(CRM) applications, or read order details from a shopping cart application. Finally,
the Call Annotation application allows call participants to append meta-data, such as
reference URIs used in the phone conversation, to a specific call and a timestamp
within the call. Participants on the call with a suitable user agent could view the
annotations during the call, and people listening to a later replay of the call audio

could also receive such annotations at the same timestamp during the playback. The
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Call Annotation may be used, for example, to facilitate conference call note taking,
employee training, sales team collaboration, and/or customer support collaboration.
[0062] Applications may alternatively include hold or park functionality,
where a caller is placed in a waiting state until an external event resumes the call,
such as another party becoming available. One variation of this application is the call
queue, where callers wait for an available attendant to answer a call. Applications of
the preferred method may alternatively include other conventional or
unconventional PBX functionality.

[0063] As a person skilled in the art will recognize from the previous detailed
description and from the figures and claims, modifications and changes can be made
to the preferred embodiments of the invention without departing from the scope of
this invention defined in the following claims. It is possible, and indeed hoped, that
additional applications will be designed and built upon this technology platform (the
preferred method and/or system of the invention) that would not otherwise be

possible using conventional telephony platforms.
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CLAIMS
We Claim:
1. A method of processing telephony sessions of a network including an
application server and a call router, the method comprising the steps of:
 communicating with the application server using an application layer
protocol;
* processing telephony instructions with the call router; and
» creating call router resources accessible through a call router Application

Programming Interface (API).

2. The method of claim 1, further including the step of mapping a telephony
session to a Uniform Resource Identifier (URI), wherein the URI is associated

with the application server.

3. The method of claim 2, further including the step of embedding state

information of the telephony session into the URI.

4. The method of claim 3, wherein all state information required by the

application server is embedded in the URI.

5. The method of claim 2, further including the steps of sending a request to the
application server; embedding state information of the telephony session in
the request; and receiving a response from the application server; wherein the

response contains the telephony instructions.
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The method of claim 5, wherein the steps of sending and receiving are

performed using a Hypertext Transfer Protocol (HTTP).

The method of claim 6, wherein the telephony instructions are encoded in

Extensible Markup Language (XML).

The method of claim 5, further including the step of sending a digital
signature with the request, wherein the digital signature is adapted to be used

for account verification by the application server.

The method of claim 8, wherein the digital signature is a cryptographic hash
generated by a key, wherein the key is shared by a call router and the server,

and wherein the cryptographic hash is included in the URI.

The method of claim 5, further including the step of processing telephony

instructions sequentially.

The method of claim 10, further including the step of initiating the telephony
session from a phone number through the Public Switched Telephone

Network (PSTN).
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The method of claim 10, further including the step of initiating the telephony

session from a message received from a Short Message Service (SMS) system.

The method of claim 10, further including the step of initiating the telephony
session by an application server through the call router API; wherein the
initial URI mapped to the telephony session is provided by the application

Server.

The method of claim 10, wherein the call router resources are accessible by

outside devices at an addressable URI.

The method of claim 14, wherein the call router API is substantially a

Representational State Transfer (REST) API.

The method of claim 14, including the steps:
» storing state information in the URI of a call router resource;
* modifying call router resources to alter the state of the call router; and

* interacting with media of the call router according to the call router API.

The method of claim 14, including the steps:
* receiving an API request from the application server for interaction with a
resource; and

» responding to an API request based on the interaction with a resource.
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18.

19.

20.

21.

22,

WO 2009/124223 PCT/US2009/039371

The method of claim 17, including creating a resource selected from the group
consisting of: a call resource, a media resource, an incoming address resource,

an account resource, and a caller identification (ID) resource.

The method of claim 18, including:
» altering the state of the telephone session with the call resource;
* accessing media with the media resource;
*  modifying incoming addresses with an incoming address resource;
* modifying account information with the account resource; and

* modifying caller ID information with the caller ID resource.

The method of claim 18, wherein the telephony instruction is selected from
the group consisting of: connecting to a telephony device, playing a media file,
converting text to speech, detecting input from a telephony device, and

connecting to a new URI.

The method of claim 17, including creating a call resource; wherein the call

resource is used for altering a connection of the telephony session.

The method of claim 21, wherein altering a connection of a call session
includes: joining telephony sessions, splitting a telephony session, and

transferring a telephony session.
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23,

24.

25.

26.

27.

WO 2009/124223 PCT/US2009/039371

A system for processing telephony sessions comprising:

a call router that connects to a telephony device and communicates with an
application server using an application layer protocol;

a URI for an application server, associated with a telephony address;

a telephony instruction executed sequentially by the call router; and

a call router API resource created by the call router and accessible by the

application server through a call router API.

The system of claim 23, wherein the application layer protocol is a HTTP

protocol, and wherein the telephony instruction is encoded in XML.

The system of claim 24, wherein the request encapsulates a state of a call.

The system of Claim 25, wherein the call router API is a REST API.

The system of Claim 26, wherein the resources are selected from the group

consisting of: a call resource, a media resource, an account resource, an

incoming addresses resource, and a caller ID resource.
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GET /foo.php HTTP/I.1

Host: demo.twilio.com
X-Twilio-CallGuid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-Callerld=415-555-1212
X-Twilio-NumberCalled=415-867-5309
X-Twilio-Accountld=AAF4AF5AF8A9A885449F7A647AF84
Content-Length: 0

FIGURE 4A

POST /foo.php HTTP/1.1

Host: demo.twilio.com

Content-Type: application/x-www-form-urlencoded
X-Twilio-CallGuid=DE870AD708ED70AE87D0AE7DAD7
X-Twilio-Callerld=415-555-1212
X-Twilio-NumberCalled=415-867-5309
X-Twilio-Accountld=AAF4AF5AF8A9A885449F7A647AF84
Content-Length: 11

Digits=1234

FIGURE 9B

GET /foo.php?digits=1234 HTTP/1.1

Host: demo.twilio.com
X-Twilio-CallGuid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-Callerld=415-555-1212
X-Twilio-NumberCalled=415-867-5309
X-Twilio-Accountld=AAF4AF5AF8A9A885449F7A647AF84
Content-Length; 0

FIGURE 4C
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GET foo.php HTTP/1.1

Host: demo.twilio.com
X-Twilio-SMSid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-SMSSenderld=415-555-1234
X-Twilio-SMSShortCode=11111
X-Twilio-Accountld=AAF4AF5AF8A9A885449F7A647AF84
Content-Length: 0

FIGURE 4D

GET foo.php HTTP/1.1

Host: demo.twilio.com
X-Twilio-SMSid=DE870AD708ED70AE87D0AE7DAD7
X-Twilio-SMSSenderld=415-555-1234
X-Twilio-SMSShortCode=11111
X-Twilio-Accountld=AAF4AF5AF8A9A885449F7A647AF84
Content-Length: 21

message=statusrequest

FIGURE 4E

GET foo.php?message=statusrequest HT'TP/1.1

Host: demo.twilio.com
X-Twilio-SMSid=DE870AD708ED70AE87DOAE7DAD7
X-Twilio-SMSSenderld=415-555-1234
X-Twilio-SMSShortCode=11111
X-Twilio-Accountld=AAF4AF5AF8A9A885449F7A647AFR4
Content-Length: 0

FIGURE 4F
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XML Response
<?xml version="1.0" encoding="UTF-8"?>
<Response>
<Collect
successUrl="http://www.example.com/phonetree.php"
numDigits="1"
timeout=20
>

<Say voice="female">
For sales press one. For support press two. For the operator, press three.
</Say>
</Collect>
</Response>

FIGURE 5A

XML Response

<?xml version="1.0" encoding="UTF-8"?>
<Response>
<sms address=415-555-5555>
thanks for the your text, will call at 5 PM.
</sms>
<CallAtTime="17:00PST">
Today
<Dial>415-555-5309</Dial>

</CallAtTime>
</Response>

FIGURE 5B
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POST /2008-08-01/Accounts! AU30947SeSfede 1 b49e 100272a86401438/Calls HTTP/1.1
Caller=4155555309&CCalled=4155551212& Url=htip:/f/www.myapp.com/myhandler.php

<TwilioResponse>
<Call>
<Sid>CA42ed11193dc08b93202 7 Thed06dOR6K-</Sid>
<CallSegmentSid/>
<AccountSid> AC309475e5fede 1 b49e 10027 2a8640f438< AccountSid>
<Called>4155551212</Called>
<Caller=>4155555309</Caller>
<PhoneNumberSid>PNQO1234567890123436789012345678900</PhoneNumberSid>
<Status>0</Status>
<StartTime>Thu, 03 Apr 2008 04:36:33 -0400</Start Time>
<EndTime>
<Price/>
<Flags>1</Flags>
</Call>
</TwilioResponse>

FIGURE 6
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