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Foreword
The American Inventors Protection Act (AIPA) of 1999 introduced major changes in U.S. patent
laws. Among the most significant changes:
« A U.S. patent application is no longer kept in secrecy by the U.S. Patent and Trademark Office
(PTO), but is usually published 18 months after the application filing date.
« The term of protection granted for a patent is now adjusted to compensate for delays caused by the
PTO during the examination of the application from which the patent was granted.

In addition to the changes enacted by the U.S. Congress in the AIPA, administrative initiatives
taken by the PTO at the end of 2000 are also greatly changing the practice of patent law by
providing for online filing of a patent application and making available for online review the PTO’s
internal data on the history and status of a patent application.

In light of all these changes, the Subcommittee on Education of the ACS Joint Board-Council
Committee on Patents and Related Matters prepared this third edition of What Every Chemist
Should Know About Patents to update the 1997 edition.

Review of the draft by the ACS Younger Chemists Committee is gratefully acknowledged, as well as
support from the ACS Corporation Associates for the first print of this pamphlet.

Disclaimer
The purpose of this pamphlet is to provide you with a brief overview of patents. This booklet is for
information only and is not meant to replace legal advice; we recommend that you direct legal ques-
tions to a patent attorney or patent agent on the register of the U.S. Patent and Trademark Office.
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Introduction

A chemical scientist or engineer may encounter patents in various ways:

« as citations in the chemical literature;

« when preparing a patent application, as an inventor or in some other capacity;
« when involved in the negotiations for licensing a patent; or

« in the case of a patent that is the subject of litigation, when

= helping to assert the patent against an accused infringer, for example, by analyzing a product to
help establish infringement;

= helping to defend against a charge of infringement of the patent;

= serving as an expert witness; or

= helping to attack or defend the validity of the patent.

A patent is a form of property known as intellectual property. It can be licensed, sold outright,
exchanged, or even given away. Some patents prove to be commercially valuable; others may have
little or no commercial value.

Statistics on the number of U.S. patents granted every year are available from the PTO, in print and
on the PTO’s website at www.uspto.gov. The data are presented in various formats. For example, a
ranked listing of all organizations granted 30 or more patents in a year is available, as well as a
breakdown of U.S. patents by country of origin.

Patenting nowadays is very much an international phenomenon. In the following discussion, the
main focus is on U.S. patents, with brief comments on patenting procedures in other countries.

The basis for U.S. patent rights

U.S. patent rights are based on Article I of the U.S. Constitution, which states that the Congress
“shall have power ... to promote the progress of science and useful arts, by securing for limited times
to ... inventors the exclusive right to their ... discoveries”

The patent laws enacted pursuant to this clause of the U.S. Constitution provide that “whoever
invents or discovers any new and useful process, machine, manufacture, or composition of matter, or
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and
requirements of this title” (35 U.S.C. § 101).

Patent rights are commonly viewed as a necessary incentive for private investment in scientific and
technical research and development. The justification for the patent monopoly is an issue that is
revisited periodically, particularly in developing countries faced with major public health crises where
patents may be viewed as unwarranted obstacles in the efforts to address those crises. Nevertheless,
patenting is becoming increasingly accepted in the global economy.

In return for the grant of U.S. patent rights, an inventor is required to describe the invention in a
patent in a manner sufficient for others to practice the invention. After the term of protection granted
with the patent has expired, anyone can practice the invention freely, which may benefit society at
large. Disclosing the invention in a patent, as opposed to keeping the invention secret, may also spur
others to improve on the patented technology and produce yet another invention that may also
benefit society.

Subject matter patentable in the United States

As indicated in the language of the patent statute cited above (35 U.S.C. § 101), the following subject

matter may be patented in the United States: a process, a machine, a manufacture (i.e., a

manufactured product), or a composition of matter.
In the chemical and allied fields, a patent may protect any of the following subject matter that falls

into at least one of the categories cited above:

« a compound, which may be defined as a class of compounds or as a specific compound or group of
specific compounds;

» a composition containing the compound,;

« an article made from the compound or containing the compound,

« a process for preparing the compound; or

« a method of using the compound for a specific purpose (e.g., for curing a polymer system or for
treating a medical condition).

Subject matter not patentable in the United States

The following subject matter cannot be patented in the United States because of specific prohibitions

in the patent statutes or as a result of court decisions interpreting and applying those patent statutes:

« inventions useful solely in the utilization of special nuclear materials or atomic energy for atomic
weapons; or




« laws of nature, physical phenomena or scientific principles, abstract ideas, purely mental processes,
and mathematical algorithms.

Conditions for patentability in the United States

As set forth in 35 U.S.C. § 101, to be patentable, an invention must be new or novel and be useful or
have utility. In addition, 35 U.S.C. § 103 requires that the invention be non-obvious. Together, the
three requirements of utility, novelty, and non-obviousness are commonly known as the three
statutory requirements for patentability in the United States.

One-year grace period in the United States

An application for a U.S. patent must be filed no later than 1 year after the earliest date on which

« the invention was disclosed in writing anywhere in the world to the public (such as in a paper
delivered at a scientific conference or an article published in a journal); or

« the invention was offered for sale in the United States, such as by providing a nonconfidential
sampling to another party; or

« the invention was actually sold in the United States.

If the inventor fails to file a U.S. application within that 1-year period (known as the grace period),
the public disclosure, the offer for sale, or the sale of the invention prevents a valid patent from being
issued to the inventor for that invention.

The one-year grace period is also available for a U.S. patent application which claims priority based
on an earlier filed foreign patent application, in which case the foreign application must be filed
within the one-year grace period. However, there is no similar grace period available for patent
applications in most other countries. (See “First-to-invent patent system” on page 13).

Description requirements for U.S. patent application

An invention that meets the three statutory requirements of utility, novelty, and non-obviousness

nevertheless cannot be patented unless the patent application for the invention satisfies the following

requirements of 35 U.S.C. § 112:

« the application must contain a written description of the invention;

« the description must be sufficient to enable any person skilled in the art to which it pertains to
make and use the same; and

« the description must set forth the best mode contemplated by the inventor of carrying out his or
her invention.

These description requirements are meant to ensure that the patent applicant delivers on his or her
end of the bargain, by which a patent monopoly is granted in return for the public disclosure of the
invention.

U.S. patent rights are rights of exclusion

A U.S. patent grants to an inventor the right to exclude others from making, using, importing, or
selling the patented invention for a specified period of time (i.e., the term of the patent) in the United
States. A patent does not give the patentee the right to practice the invention. In some cases, the
ability to practice the patented invention may be circumscribed by factors such as the existence of
patents for the same technology that are owned by other parties, or the existence of restrictions
imposed by laws other than patent laws.

Three types of U.S. patents

Three types of patents are granted in the United States:

« utility patents, which constitute the greatest portion of U.S. patents and generally provide the
strongest form of patent protection;

« plant patents, which could be considered a subgroup of utility patents granted exclusively for
asexually reproduced new plant varieties (i.e., plants reproduced by methods other than seeds [1]);
and

« design patents, which provide protection for a shorter term than utility patents for the ornamental
designs of articles having a practical utility.

Who is an inventor?
Under U.S. laws, an inventor is defined as the person who originated the mental conception of an
invention and completed the reduction to practice of the invention.

The mental conception must be a complete conceptualization of how to proceed for completing the
invention, as opposed to being a mere idea without a specific plan for realizing the idea. The
reduction to practice is the actual making of the invention.



The mental conception must be the inventor’s own. In contrast, the physical steps necessary to
complete the reduction to practice of the invention may be performed either by the inventor or by
another person under the direction of the inventor. U.S. laws also consider the filing of a patent
application to be a form of reduction to practice of the invention, that is, the filing of the application
constitutes constructive reduction to practice of the invention.

Overview of the U.S. patenting process: An example

For illustration, the process for obtaining a U.S. patent is described in this section for an invention

made by inventor A in organization X. This example shows a typical path for illustration. In practice,

the patenting process before the PTO may vary greatly from case to case.

« Inventor A conceives of the idea (i.e., thinks of the idea) for an improved method of making a
compound in a greater yield than was previously possible. In this case, inventor A writes a proposal
that describes the steps of the synthesis, and the proposal is reviewed and approved by a
supervisor. (Note: The inventor’s proposal is evidence of the conception of the invention by
inventor A.)

« Inventor A carries out the synthesis of the compound with the help of a laboratory technician who
conducts the experiments as instructed by inventor A. The experiments are recorded in a laboratory
notebook kept by the technician. The notebook entries are dated and witnessed daily by a co-
worker of inventor A who is not working on the synthesis project. (Note: The performance of the
synthesis by the technician under the direction of inventor A constitutes reduction to practice of
the invention.)

« Inventor A prepares an invention disclosure by following the guidelines and using the form
provided by the patent administrator of organization X. The invention disclosure identifies the
pages of the laboratory notebook where the experimental results are recorded.

» A committee of organization X, of which the patent administrator is a member, reviews all the
invention disclosures received in the last calendar quarter for inventions made in organization X.
The committee selects the improved synthesis developed by inventor A for patenting.

The patent administrator has a patent application prepared by a patent attorney or patent agent,
who may work directly with inventor A in addition to interacting with the patent administrator in
preparing the patent application.

The text of the patent application must have at least the following parts:
= a description of the invention, known as the specification, that is sufficient to illustrate the

invention and to show a person in the same technical field how to make and use the invention

defined in the claims of the application. The description may include a discussion of the
technical/scientific background and some experiments illustrating the invention;

= at least one claim, worded in such a precise and clear manner that the subject matter protected
by the patent can be readily ascertained from the claim; and

= an abstract of the invention described in the application.

Some applications may also contain figures of line drawings or photographs, amino acid
sequences, or computer program text, as appropriate.

Once a patent application has been filed with the PTO, it cannot be modified unless the
modification is considered to add no “new matter” to the application. Only revisions of an editorial
nature and those supported by the original application (i.e., revisions that are inherent in or evident
from the original text) are permitted. The text of the patent application eventually becomes the text
of the patent that issues from the application, with the incorporation of any changes made during
the PTO’s examination of the application.

Although an inventor may file and prosecute a patent application (2), experience has shown that
it is important for the application to be prepared by a patent professional to minimize defects in
the application at the onset. The patent professional may be a patent agent or patent attorney. A
person with sufficient appropriate experience, although not recognized and registered by the PTO
as an agent or attorney, can help with the application preparation but cannot represent the inventor
before the PTO.

Although the assistance of a patent professional is recommended for the preparation of the
patent application, the input of the inventor is of utmost importance. With knowledgeable
participation by the inventor, it is possible to write a patent application strategically to protect
those aspects of the invention that are potentially most important, and to make it difficult for the
competition to circumvent the patent.

A U.S. patent application for inventor A’s invention is filed by submitting to the PTO the

application papers that include at a minimum:

= the text of the application, including the specification, claims, abstract, and any drawings,
photographs, sequence listing, or computer program text, as appropriate;




= an oath or declaration for patent application; and
= the application filing fee.

The oath or declaration is a statement signed and dated by inventor A declaring that inventor A
believes he or she is the sole inventor of the invention described and claimed in the application.
The declaration also acknowledges the inventor’s duty to disclose to the PTO any information
known to the inventor that may affect “materially” the patentability of the invention and should be
considered by the patent examiner during the examination of the application. Filing of the
declaration may be deferred until receipt of a notice from the PTO requiring submission of the
declaration together with a surcharge for the late submission.

The payment of the application filing fee may also be deferred until receipt of a notice from the
PTO requiring payment to complete the application filing. Information on the application filing fee
and other PTO fees is available from the PTO’s website (www.uspto.gov).

In this illustration, because inventor A’s employment contract with organization X specifies that
all inventions made by A in the course of A’s work for organization X belong to the organization,
an assignment form is signed and dated by inventor A, assigning (i.e., transferring) A’s rights in the
invention to organization X. The assignment is submitted to the PTO, which records the transfer.
This assignment may be submitted either at the same time as the original application papers or at a
later date. The assignment is kept in separate records at the PTO and is not placed in the PTO’s
file for the application. The public can search the PTO’s assignment records to determine the
ownership of a particular patent.

The PTO assigns the application a filing date, a serial number, a confirmation number, and a
projected publication date. That information is printed on a filing receipt, which is sent by the PTO
to the correspondence address given in the application. Ordinarily, the filing receipt also indicates
that a foreign filing license is granted, which authorizes the applicant to file a patent application for
the same invention in foreign countries.

All foreign patent applications for the same invention must be filed within a year from the filing
date of the U.S. application, to benefit from the filing date of the U.S. application under the terms
of the Paris Convention. The patent attorney (or patent agent) and the patent administrator enter
into their patent calendar dockets the deadline for foreign filing, that is, for filing patent
applications for the same invention in other countries. A selection is made well in advance of that
deadline of the countries and/or regional patent systems (such as the European Patent Office
[EPO]) in which corresponding applications will be filed. Instructions are sent to patent agents
registered in those countries (or in the regional patent organizations serving those countries) to
prepare and file applications based on the U.S. application.

In this illustration, the U.S. patent application was filed on or after November 29, 2000, which
means that the application will be published as provided by the AIPA.

The U.S. application is assigned by the PTO to a patent examiner. Patent examiners have
backgrounds in science or engineering and receive training in patent examination from the PTO.
Some examiners may also be part-time law students or attorneys. The examiner reviews the
application with particular emphasis on the claims and conducts a search of the prior art, that is,
the body of published information existing at the time of the filing date of the application. This
prior art search nowadays is conducted electronically, although experienced examiners often have
developed their own collection of paper copies of prior art relevant to their field of examination.
The examiner selects a number of references (i.e., publications) considered to be particularly
relevant to the invention as defined in the claims of the application, and cites those references on a
notice of references cited.

As in a typical case, the examiner issues a first office action, in which all or some of the claims of
the application may be rejected as being unpatentable over one or more of the references listed on
the notice of references cited. This type of rejection is known as a prior art rejection. Such prior art
rejection may be on the grounds of anticipation, meaning that the examiner considers a single cited
reference to describe all the features cited in the rejected claim. The rejection may also be on the
grounds of obviousness, when the examiner considers that the subject matter of a claim would
have been obvious from the teachings of one or more cited references, none of which taken
individually shows completely all the features cited in the rejected claim.

In addition to rejections based on prior art, the examiner may reject the claims for failing to
define the claimed invention in sufficiently definite terms. The claims may also be rejected because
the specification fails to provide a sufficient description of the invention being claimed or the best
mode for practicing the invention. The examiner may also reject the claims on the grounds that the
utility of the claimed subject matter has not been demonstrated convincingly, or the claimed
subject matter is not the type of subject matter that can be patented under U.S. laws.

In summary, the application examination process determines whether the claimed invention
meets the statutory requirements for patentability (novelty, non-obviousness, and utility), and



whether the application meets the subject matter and description requirements mentioned above.
The patent attorney/agent reviews this first office action and discusses the rejection with inventor A
and the patent administrator for organization X. An agreement is reached among them on the
approach to be followed for responding to the office action.

The patent attorney/agent prepares a response (often referred to as an amendment) that is
submitted to the PTO within the 3-month deadline set in the office action. The response presents
arguments to rebut the assertion made by the examiner that the claims are not patentable over the
references cited in support of the rejection of the claims. The response may also request that the
claims be amended, in those cases where the patent attorney/agent and the applicant (i.e., the
inventor and the inventor’s employer) believe that the subject matter described in the prior art
reference(s) cited by the examiner is fairly close to the subject matter of the rejected claims.

The amendments and the arguments must be based on information already present in the
originally filed application or on information known in the technical field of the invention at the
time of the filing of the patent application. In addition, new information (usually in the form of
experimental data) can be submitted to demonstrate the properties and/or operation of the
invention. This new information has to be in a special format called a declaration or affidavit (3)
signed by the person who obtained the experimental data or supervised the work of obtaining the
experimental data. The declaration is not incorporated into the text of the patent issuing from the
application, but is placed in the PTO’s examination file for the patent (commonly known as the file
wrapper or prosecution history for the patent).

Within approximately 18 months of the U.S. application filing date, the PTO publishes the
application. The publication takes place by way of posting on the PTO’s website, without a hard
copy publication. The published application enters into the body of prior art that is applied against
other applications filed in the PTO after the filing date of inventor A’s application or after the date
of publication of inventor A’s application.

After reviewing the response filed by the attorney/agent in inventor A’s application, the examiner
issues a second office action, in which the examiner maintains the rejection of some of the claims
but allows the remaining claims. This rejection is made final, which means that the applicant now
has the option of appealing the rejection to the PTO’s Board of Patent Appeals and Interferences.
However, in practice few applicants appeal immediately, choosing instead to submit for the
examiner’s consideration a response to the final office action.

In this illustrative example, only some of the claims are rejected and the remaining claims are
allowed. The patent attorney/agent prepares a response, which specifically addresses and rebuts
the comments made by the examiner in the final office action about the arguments previously
presented by the attorney/agent.

Note: If this second response fails to convince the examiner to allow the application, the
applicant may proceed to the appeal stage before the Board of Patent Appeals and Interferences,
or may choose to avoid the appeal stage by filing a request for continued examination (RCE) of
the application or by filing a continuation application. By paying the fee for the RCE or the
continuation application (which are essentially the same as the filing fee for the original
application), the applicant in effect can “buy” a second round of examination for the application
(4). Another option in this case is to cancel the rejected claims and let the application issue as a
patent with the allowed claims.

In summary, the give-and-take process between the applicant and the examiner often helps to
narrow the issues and results in a meeting of the minds as to which aspects of the invention are
patentable. This process is commonly referred to as the prosecution of the application.

Upon consideration of the response to the final office action, the examiner decides in this case to
allow all the claims of the application and issues a notice of allowance that sets a 3-month period
for payment of the issue fee and payment of the application publication fee (5).

If the patent attorney/agent pays the issue and publication fees in a timely manner, then the patent
is issued a few months later. In this illustration, since there had been some delays in the PTO’s
handling of the application, a patent term adjustment (PTA) of 87 days is granted for this patent
under the provisions of the AIPA. The PTA compensates the applicant for delays caused by the
PTO in the examination of the application, from which are subtracted any delays caused by the
applicant. The PTA is indicated on the cover page of a patent, but without any details on its
calculation, which may be rather complicated. The applicant’s representative may double-check
that calculation by accessing online the PTO’s application database, using the Patent Application
Information Retrieval (PAIR) software provided by the PTO and a digital certificate that may be
obtained from the PTO by the attorney/agent.

The patent is added by organization X to its account with an annuity payment service (operated by
a commercial entity). Before the first maintenance fee is due for payment (3% years after the
issuance of the patent), the annuity payment service sends reminders to organization X, which
instructs the service to pay the first maintenance fee. The value of the patent to organization X is




reassessed each time a patent maintenance fee is due. A decision may be reached at some point to
not pay a maintenance fee and allow the patent to lapse because the value of the patent is
outweighed by the increasing cost of the maintenance fee (the second maintenance fee is higher
than the first maintenance fee, and the third maintenance fee is even higher).

What does a U.S. patent look like?

Under the AIPA, publication of a patent application precedes its issuance as a patent. However,
chemists and engineers are more familiar with patents than patent application publications. For that
reason, an issued patent is described first in the following section, before an application publication
is described.

The original patent grant, sometimes referred to as letters patent, is a ribboned official document
issued by the PTO bearing the seal of the United States. The PTO issues patents every Tuesday. The
official letters patent is sent to the patentee, and the PTO places copies into public circulation. A
copy of a U.S. patent, now expired, is reproduced in its entirety in Appendix 1. This patent was
selected because its text is relatively short. It serves as an example of a U.S. application that claims
priority based on a foreign application (as indicated on the cover page of the patent); its claims
illustrate a variety of chemical subject matter to which a patent claim may be directed.

The format of a U.S. utility patent, as prescribed by the PTO, includes the following consecutive
parts, which are all derived from the patent application:

» A cover page, showing at a minimum the patent number and issue date, the title of the invention,

the names and residences of the inventors, the application number and filing date, the classification

assigned to the patented technology, the references cited in the examination of the application, the

name of the examiner for the patent, and an abstract describing the invention. The cover page may

also cite any prior applications having an earlier filing date, the benefit of which is claimed in the

patent. The assignee and the attorney for the patent may also be listed on the cover page.

Drawings, photographs, sequence listings, or computer programs (not found in all patents).

A specification, that is, a body of text describing the invention and corresponding to the

specification originally filed for the patent application.

At least one claim that defines the subject matter covered by the right of exclusion granted by the

patent. The claims are the most legalistic aspect of a patent because they define the property held

by the patentee. The invention claimed in the claims may be of the same scope as, or narrower

than, the invention disclosed in the specification. Subject matter disclosed but not claimed is not

protected by the patent, and the patent owner cannot prevent others from using it (6). However,

the publication of that subject matter is prior art against subsequently filed patent applications.
The patent illustrated in Appendix 1 has claims directed to

= a phosphite compound, defined generically (claim 1);

= a stabilizer combination (i.e., a composition) containing the phosphite compound (claims 2 and 3);

= a process of using the phosphite compound to stabilize polymers (claim 4 and claim 5, which
depends on claim 4); and

= a plastic molding composition (claim 6) containing the phosphite as a stabilizer.

What does a published U.S. patent application look like?

All U.S. patent applications filed on or after November 29, 2000, are published by the PTO
approximately 18 months after the application filing date, except for applications by independent
inventors who have requested an exemption from publication. Patent applications are published
every Thursday. The very first patent application published by the PTO (on March 15, 2001) is
shown in Appendix 2. In appearance, a published application is very much like an issued patent.
After an application is published, a copy of the papers in the application file kept by the PTO may be
obtained for a fee from the PTO, ending the secrecy under which an application was previously kept.

How to obtain information on patents and published patent applications

The text of U.S.-issued patents and published patent applications is available online from the PTO’s
website (www.uspto.gov), both in searchable full-text format or as images of the actual patent
documents. The same information is also available from commercial database operators. Copies of
the patents and published applications can be purchased directly from the PTO or from commercial
database operators and other vendors.

Collections of U.S. patents are available in every state of the United States from a number of
university libraries and public libraries known as patent and trademark depository libraries (PTDLs)
affiliated with the PTO. For information on those libraries, visit the PTO website or consult the ACS
book, Understanding Chemical Patents (see the Resources section at the end of this booklet). The
website of a PTDL that offers a tutorial for searching patent databases is also listed in the Resources
section (see University of Texas at Austin).



U.S. patent term calculation

Transition from the 17-year patent term to the 20-year patent term

The following examples illustrate how three patents issued on the same date may have three entirely different
patent terms as a result of the changes brought by the GATT/TRIPS legislation. The length of the patent term
depends on the filing date of the application from which a patent issued and on whether the patent issued from
an application that is a continuation or division of an earlier application.

Application filed Issued Term ends: June 8, 2014
July 4, 1994 June 8, 1997 (17 years after issue)
| |||||l|||||||||||||||||||||||||||||||||||||||||||1||||||--»
E
Application filed | | Issued Term ends: August 4, 2015
August 4, 1995 | | June 8, 1997 (20 years after application filing)
| o smm————"”j -
2nd application
filed August 4,
1st application 1995, as Term ends: December 6, 2014
filed December 6, continuation of | | |ssued (20 years after 1st
1994 I 1st application June 8, 1997 application filing)
| ‘| 0 B ———g -

June 8, 1995 cut-off date
under GATT/TRIPS

In the above scenarios, the 17-year patent term applies to applications filed before June 8, 1995. The 20-year
method for calculating the patent term applies to applications filed on or after June 8, 1995.

For patents in force on June 8, 1995

For patents issued before June 8, 1995, that are still in force on that date, the patent term is the longer of the term
calculated by the 17-year method and the term calculated by the 20-year method, as shown in the following example.
Calculation by 17-year method.:

Application filed Issued Term ends: June 4, 2012
December 6, 1994 June 4, 1995 (17 years after issue)
| | -
Calculation by 20-year method:
Application filed Issued Term ends: December 6, 2014
December 6, 1994 June 4, 1995 (20 years after application filing)
| | g -

As seen in the diagrams, the 20-year method of calculating the patent term results in a longer term than is obtained
by calculation according to the 17-year term. Therefore, the term of the patent ends 20 years after the application fil-
ing date. This patent in effect received an extension of more than two years (from June 4, 2012, to December 6,
2014) of its patent term as a result of the enactment of the GATT/TRIPS legislation.

Patent term adjustment (for delays in application examination)

The GATT/TRIPS legislation made available a limited PTA, which the AIPA in effect broadened. A patent for which a
PTA has been granted shows on its cover page the exact number of days of PTA. For example, a patent may have
received a PTA in the amount of 23 days. In calculating the term for that patent, the 20-year term is first calculated.
Then 23 days are added to that patent term to obtain the extended patent term.

Patent term extension for pre-marketing clearance

In addition to the PTA described, which compensates for delays caused by the PTO during the examination of the
application, a patent term extension is available to compensate for postponement in the marketing of a patented
product until regulatory pre-marketing clearance is received, such as in the case of pharmaceuticals undergoing
review by the Food and Drug Administration. The PTO does not automatically calculate and grant such a patent term
extension; it can be obtained only by submitting an application accompanied by supporting documents. In contrast,
the PTA, which compensates for delays in examination of an application by the PTO, is automatically calculated by
the PTO and printed on the face of the patent.




The PTO website provides a wealth of other information useful to a newcomer to patent law as
well the experienced patent professional.

How to calculate the term of a U.S. patent

Until enactment of the GATT/TRIPS (General Agreement on Tariffs and Trade-The Agreement on
Trade-Related Aspects of Intellectual Property Rights, Including Trade in Counterfeit Goods)
legislation in 1994, the term of a utility patent or a plant patent began on the date of issue (grant) by
the PTO and ended 17 years after the issue date. That simple-to-calculate patent term changed,
however, with the enactment of the GATT/TRIPS legislation.

For a patent issuing from an application filed on or after June 8, 1995, the patent term still begins
on the date of issue but ends 20 years from the effective filing date of the patent application from
which the patent issued.

For (a) a patent issued from an application filed before June 8, 1995, or (b) a patent already issued
that is still in force on June 8, 1995 (i.e., has not lapsed for failure to pay a maintenance fee), the
patent term is the longer of (a) the term as calculated under the old rule (i.e., 17 years from the issue
date), and (b) the term as calculated under the new method (i.e., 20 years from the filing date).

The AIPA made the calculation of a patent term even more complex, by providing a PTA to
compensate for delays incurred during the PTO’s examination of a patent application filed on or
after November 29, 2000. (A more limited version of a PTA was already provided by the
GATT/TRIPS legislation.) The PTA granted under the AIPA in effect guarantees a 17-year patent
term as measured from the date of patent issue, to be reduced by any delays during the examination
that are attributed to the applicant.

In summary, the term of protection granted now varies from patent to patent, depending on the
following factors, among others:

» how much time was taken up in the PTO’s examination of the application;

« how much of the delay during examination is attributed to the applicant;

« whether the application is a continuation or a division for which the effective filing date is the filing
date of a prior application; and

» whether the application is the U.S. national stage of an international patent application, in which
case the 20-year period begins with the international filing date (see Extending Patent Protection to

Other Countries for a description of the PCT system and timeline).

A drawback of all these recent changes in the law governing patent term is that it is no longer
possible for an uninitiated person to look at the face of a patent and determine whether its term has
expired. Such determination now requires thorough consideration of rather complex rules. The PTO
will print on the face of a patent the length of any PTA. However, the PTO will not print the
expiration date on the face of the patent, apparently to prevent unwarranted reliance on that
information in case a patent has lapsed before the expiration of its full term because a required
maintenance fee was not paid.

The maintenance fees for a U.S. patent are due at three successive intervals after the issue date of
the patent and increase incrementally with each interval. A patentee who no longer has an interest in
maintaining a patent can allow the patent to lapse by failing to pay a maintenance fee. The PTO
publishes a notice of that lapse in its weekly Official Gazette, which can be purchased in hard copy
or may be viewed on the PTO website. See sidebar on page 9 for examples that illustrate the
calculation of patent terms.

The option of electronic application filing
In 2001, the PTO made electronic patent application filing through the Internet available to all
applicants, following completion of a test pilot program. For electronic filing, the text of an
application must be in XML tagged format (prepared with word processing software available from
the PTO). All drawings including formulas must be converted to TIFF documents. The declaration
for patent application is also converted to a TIFF document. The application documents are sent in
encrypted form to the PTO using software provided by the PTO.

The PTO expects that 80% of all patent applications will be filed electronically by 2006, and is
expected to take actions as necessary to meet that target.

The option of filing a provisional application
The legislation implementing the GATT/TRIPS provisions introduced a new form of U.S. patent
application called a provisional application. Unlike a regular U.S. patent application, the provisional
application need not contain any claims. The government fee required for the provisional application
is small compared with the fee for a regular application. The provisional application is not examined
for patentability by the PTO and does not issue as a patent.

The intent behind the provisional application is to make it possible for an inventor to lock in an



application filing date at a lower cost and with less effort than would be required in the preparation
and filing of a regular U.S. patent application. (In particular, a provisional application could be filed
on short notice before the invention was disclosed to the public, e.g., before publication in a journal.)

Within 1 year of filing a provisional application, the inventor must file in all countries in which
patent protection is desired, including the United States, a regular application for the same invention
as described in the provisional application. The provisional application automatically expires 1 year
after its filing.

A Dbenefit to the applicant in filing a provisional application is that the 20-year period for
calculating the patent term (for a U.S. patent issuing from the application) begins not with the filing
date of the provisional application but with the filing date of the regular U.S. application that is
based on the provisional application. At the same time, for the purpose of avoiding prior art
references, the applicant benefits from the earlier filing date of the provisional application, yet
without having the 20-year period for calculating the U.S. patent term be counted from the filing date
of the provisional application. Another advantage is that any U.S. patent issuing from a regular
application based on a provisional application is effective as prior art as of the filing date of the
provisional application (as opposed to the filing date of the regular application) and thus may be
more useful in preventing other parties from patenting similar inventions.

The provisional application can also serve as the basis for the filing of an application in a foreign
country or the filing of an international application within 1 year of filing the provisional application (7).
A drawback of the provisional application procedure is that it may encourage applicants and their

attorneys to prepare and file provisional applications with a lesser degree of care than would be
given to a “regular” patent application, a fact that may be regretted later when the “regular” U.S.
application and the foreign and/or or international patent applications are filed. It may be realized at
that time that the provisional application may be lacking a fully adequate description of the invention
to support the claim to priority (in those subsequent applications) for the earlier filing date of the
provisional application.

Application fees

An application filing fee must be paid to the PTO when the patent application is filed. The basic
filing fee is increased by a surcharge when the application contains more than 3 independent claims
and/or more than 20 claims in total and also when the application contains 1 or more multiply
dependent claims (i.e., a claim that depends on 2 or more other claims).

Additional fees may become due during the examination of the application, for example, fees for an
extension of a response period when the applicant’s required response to an action of the PTO is
filed after the original deadline set by the PTO.

An issue fee is due after the application is allowed, and maintenance fees are due at successive
intervals after the patent issues. The fee for the publication of the application under the provisions of
the AIPA is also due after the application is allowed.

Most PTO fees are subject to a reduction of 50% for an application that qualifies for small entity
status, that is, when
« the application is assigned to a company having no more than 500 employees or to a nonprofit

organization, or
« the application is by one or more inventors who are under no obligation to assign the application

to an organization that does not qualify for small entity status.

Proof of priority of invention (first to invent)

A patent application contains no information on the actual date of invention of the subject matter
claimed in the application. In most cases, there is no need for the applicant to offer any information
about the date of invention. However, in some instances the applicant may have to prove that the
invention was made before the effective date of a reference cited by the examiner in support of the
rejection of the claims of the application. This proof of being first to invent is also necessary in an
interference proceeding when two or more inventors (or groups of inventors) are attempting to
patent the same invention.

For the purpose of proving the date of invention, it is essential that the history of the development
of the invention be recorded appropriately in laboratory notebooks. (See the ACS Recordkeeping
Fact Sheet cited in the Resources section.)

Until recently, the proof of invention was limited to activities in the United States. For proving
priority of invention based on activities outside the United States, only the act of filing a patent
application in a foreign country was accepted as proof, and only when the U.S. application claims
the benefit under the Paris Convention of the filing date of that foreign application. The legislation
implementing GATT/ TRIPS in the United States has changed U.S. patent laws greatly by permitting
a patent applicant to rely on records of activities outside the United States, in addition to relying on
the filing of a foreign patent application, to prove priority of invention.




Disclosure document program of the PTO

The PTO provides a service for inventors by accepting and preserving for two years a disclosure
document to serve as evidence of the date of conception of an invention. A minimal fee ($10) is
charged for this service. If the disclosure document is not followed by the filing of a patent
application that refers to the disclosure document, the PTO destroys the disclosure document two
years after its receipt. The disclosure document program does not preserve an inventor’s rights to an
invention but merely provides a mechanism by which an inventor can prove a date of conception of
an invention.

Statutory invention registration

In 1984, the U.S. Congress enacted legislation calling for the PTO to publish as a statutory invention
registration (SIR) the text of the specification (and any drawings) of a regularly filed application for a
patent under the conditions that the application meets the description requirements of 35 U.S.C. §
112 (discussed on page 4) and that the applicant waives the right to a patent and pays the required
publication fee.

The SIR is published without examination, that is, without examination for patentability over the
prior art. The SIR procedure is intended mainly for use by federal agencies to publish their research
results and prevent another party from patenting similar research results and asserting the patent
rights against the federal agencies. However, this form of defensive publication is also open to
inventors outside of federal agencies.

The recent advent of patent application publication under the AIPA is expected to lessen reliance
on the SIR publication, since the application publication not only achieves the same results as a SIR
publication but also presents additional benefits. First, the right to a patent is not waived in the case
of an application publication. Second, the fee for the application publication is not due until the
application is allowed. No fee is ever paid for the application publication if the application is not
allowed and the application is abandoned.

Enforcing a U.S. patent
The rights granted with a patent begin at noon on the day of issuance of the patent, and the patent
owner can begin enforcement of the patent on that day.

Enforcement of a patent does not always require the filing of a lawsuit. When a patent owner
believes that another party is infringing the patent, the patent owner usually has a study conducted to
verify the validity of the patent and to confirm that the activities of the other party constitute
infringement of the patent. Such a study is in the form of a legal opinion prepared by a patent
attorney (8). After completion and review of the opinion, a warning letter may be sent to the alleged
infringing party. The recipient of the letter may respond with an explanation of why there is no
infringement. In other cases, there may be no response, at which point the patent owner must decide
whether to further attempt to engage the other party in a dialogue. Such a dialogue may result in an
agreement to settle the dispute and avoid litigation, which may be costly to both parties. In some
instances, where the circumstances warrant it, a lawsuit is eventually filed.

Under U.S. laws, a patent is infringed when
« the technology practiced by the alleged infringer meets exactly all the terms of at least one claim of

the patent (a case of literal infringement), or
« the technology practiced by the alleged infringer comes so close to the invention defined in at least

one claim of the patent that the practice is considered to be infringement under the doctrine of
equivalents. The determination of infringement under the doctrine of equivalents is difficult,
because the court decisions on the subject do not provide clear-cut guidelines, and interpretation
by the courts of law in this area is constantly evolving.

The new provisional patent rights

Under AIPA provisions, the publication of a U.S. patent application (or the publication of an
international patent application that designates the United States and is published in English, as
described in the section on “Extending patent protection to other countries”) marks the beginning of
the provisional rights that a patentee may enforce after a U.S. patent issues from the published
application. The patentee may obtain reasonable royalties from a person who used the patented
invention between the time of publication of the application and the issuance of the patent. These
provisional rights are subject to a number of limitations, the most significant being that the invention
claimed in the patent must be substantially identical to the invention as claimed in the published
application. For this reason, upon request by the applicant accompanied by payment of a publication
fee, the PTO will republish an application in its amended form so that the published claims are
substantially identical to the claims in the patent that eventually issues from the published
application.



The new first inventor defense for methods of doing business

The AIPA created a new defense, known as the first inventor defense, to protect a first inventor from
a charge of infringement of a patent granted to another inventor for a business method. For this
defense the first inventor must prove that he or she in good faith had reduced to practice in the
United States the invention for that method of doing business, and had used that invention
commercially in the United States before the filing date of the application by the other inventor that
issued as the patent in question. Since the first inventor defense is limited to patents for methods of
doing business, the immediate application of the first inventor defense to the work product of
chemical scientists is considered at this time to be limited.

Post-issuance processes before the PTO: Reissue, reexamination
After a U.S. patent issues, the following two procedures provide for a renewed examination of the
patent: a reissue application and a request for reexamination.

A reissue application is undertaken to correct a significant error in the application, usually in the
claims, and can be filed only by the inventor or patent owner.

A reexamination request can be filed by anyone, including a third party, such as a competitor. The
U.S. Congress enacted legislation in 1984 to permit the reexamination of the claims of a patent in
light of prior art references that are relevant but were not considered in the original examination. The
AIPA of 1999 expanded reexamination by providing for an optional inter partes reexamination in
which a third party requester of a reexamination can participate throughout the reexamination
process. Prior to the AIPA, the participation of a third party requester ended with the filing of a
request for reexamination.

In any of these post-issuance reconsideration procedures (reissue, reexamination, or inter partes
reexamination), the term of the original patent remains unchanged if the PTO concludes at the end
of the reissue or reexamination procedure that the claimed subject matter is patentable.

First-to-invent patent system is unique to the United States: No grace

period in other countries

The U.S. patent system is known as a first-to-invent system. It awards a patent to the party who is
first to invent the subject matter claimed in an application (as opposed to the party who is first to file
an application for the invention) as long as the application is filed within the year grace period
discussed in the section “One-year grace period in the United States” In contrast, other countries
have a first-to-file patent system that awards the patent to the party who is the first to file an
application, regardless of whether that party was first-to-invent.

The most important thing an inventor planning to file patent applications in foreign countries
should know is that there is no grace period in those countries. Most foreign countries will grant the
benefit of the earlier filing date of the U.S. application to a foreign patent application that is filed
within 1 year of the filing of the U.S. application. However, the patent laws of those countries require
so-called absolute novelty for the invention at the time of the filing of the first application (i.e., the
U.S. application in this case). That absolute novelty may be destroyed if there has been any public
disclosure or sale of the invention before the filing of the U.S. application. Therefore, applicants must
file their applications in the United States prior to any public disclosure or sale of the invention if
they plan to seek patent protection outside the United States.

There are also practical reasons for filing a patent application as soon as reasonably possible. The
sooner the application is filed, the sooner it can be used as prior art against patent applications filed
later by others. Also, an earlier filing can be beneficial if the application becomes involved in an
interference. In such a proceeding, the PTO is asked to (or may on its own initiative) declare an
interference because similar subject matter is claimed in two applications, A and B, pending in the
PTO at the same time, or an application A and a patent issued from an application B that was co-
pending in the PTO at some point in time with application A.

The PTO determines in the interference proceeding which of the respective inventors (or groups of
inventors) was first to invent the subject matter claimed in the applications or patent. The
interference rules place the burden of proving prior inventorship on the party with the later-filed
application. There is, therefore, a substantial advantage in being the first to have filed a patent
application for the invention.

Finally, another reason for filing a patent application as soon as possible is that in the following
two situations, a patent applicant must prove that due diligence was exercised (i.e., that there was no
unreasonable delay) in completing and filing a patent application:

« when the application is involved in an interference proceeding, and the applicant is first in
conception of the invention but last in filing a patent application; and

» when the claims in the application are rejected by the PTO examiner over a prior art reference, and
the applicant had conception of the invention before the publication date of the prior art reference,
but filed a patent application after the publication date of the reference.




Extending patent protection to other countries

A U.S. patent protects an invention in the United States only. To obtain worldwide protection, patent
applications must be filed in the countries where patent protection is desired. Most patent-granting
countries will give an applicant the benefit of the earlier application filing date in the United States.
However, as discussed above, most countries also require absolute novelty as a condition for
patentability.

Starting from a patent application filed in the United States, an applicant may choose from two
scenarios (shown in the figure) for filing corresponding applications in foreign countries.

In the first scenario, known as the Paris Convention route, an application is filed within 1 year of
the initial U.S. application filing in each of the selected foreign countries. In accordance with the
Paris Convention for the Protection of Industrial Property, those countries grant to the applicant the
benefit of the earlier U.S. filing date (9).

The second scenario, known as the PCT route, involves filing an international application under
the Patent Cooperation Treaty (PCT) in one of the “receiving” offices of the World Intellectual Property
Organization (WIPO; 10). Applicants in the United States and other countries are increasingly using this
PCT route. As shown in the figure (for a U.S. applicant), an international application is filed in the
PTO, which serves as a U.S. receiving office. This international application is filed within 1 year of
the initial U.S. application filing and claims priority under the Paris Convention based on the U.S.
application. The international application designates the countries (or regional patent organizations
such as the EPO [11]), in which the applicant wishes to obtain patents.

The international application is published by WIPO approximately 18 months after the
international filing date (or the priority date if priority is claimed), the publication being in the
language in which the application is filed. The published application shows the countries designated
by the applicant, which informs other parties of the applicant’s intention to pursue a patent in those
countries.

Within 30 months (12) from the initial U.S. filing date, known as the priority date, the applicant
must complete the formalities for entering into the “national stage” of the international application
for each of the designated countries. Those formalities include paying the official filing fees and
submitting translations (if necessary) of the international application into the languages accepted by
the designated countries. Each of the countries in the PCT system accords to the “national stage”
application the benefit of the earlier international application filing date, and in the case where the
international application claims the benefit under the Paris Convention of an earlier domestic
application (which is the U.S application in the second scenario shown in the figure) each country in
the PCT system accords to the national stage application the benefit of that earlier priority date.

Two routes for filing applications in other countries
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The entry into the national stages described above is according to the provisions of Chapter I of the
PCT. The deadline under Chapter I was previously 20 months after the priority date. However, it was
recently changed to 30 months for international applications for which the period of 20 months
expires on April 1, 2002. As permitted by the PCT, certain PCT member countries (e.g., the U.K. and
Japan) are not adopting immediately the new deadline because it conflicts with their national law.



For such countries, the deadline for national stage entry is still 20 months from the priority date until
further notice. In such countries, a PCT applicant must file a Demand for International Preliminary
Examination under Chapter II of the PCT if the applicant wishes to delay entry into the national
stages. The deadline for such entry into the national stages under Chapter II is 30 months from the
priority date.

A benefit of choosing the PCT route shown in the figure is that it permits an applicant to postpone
the costs associated with filing applications in foreign countries and even postpone the final selection
of those countries. For a relatively small “designation fee,” an applicant in effect can preserve for a
time period after the filing of the international application (8 months under current rules and 18
months under the revised rules effective April 1, 2002) the option of filing applications in all the
countries belonging to the PCT system, of which there are currently about 115. Under current PCT
rules, a further postponement up to 30 months from the priority date may be obtained by filing a
demand (accompanied by a fee) for an international preliminary examination. After April 1, 2002,
such demand is not even necessary for obtaining a 30-month period for entry into the national
stages.

Patent laws differ from country to country, so it may be easier to obtain patents in some countries
than in others. Unfortunately, whether effective enforcement of patent rights can be obtained also
varies from country to country. Since patenting worldwide is very expensive, applicants usually weigh
the prospects for successful enforcement when deciding where to seek patent protection outside the
United States.

National security considerations: Secrecy order, foreign filing license

In its initial review of patent applications, the PTO may identify some applications as potentially
affecting U.S. national security. Such applications are subject to further review, which in some
instances may result in the imposition of a secrecy order for a period of at most 1 year (subject to
extension by renewal of the secrecy order). During that period, the invention must be kept secret,
and the grant of a patent on the invention is withheld.

A related security requirement is that no patent application may be filed in a foreign country on an
invention made in the United States unless a patent application for the invention has been first filed
in the United States and the applicant waits for at least six months before filing the foreign
application or obtains a foreign filing license.

Ordinarily, the official filing receipt issued by the PTO for the application contains a notice to the
applicant that a foreign filing license has been granted. Even if no official filing receipt has been
received yet, the applicant is free to file an application in the foreign country at the end of the six-
month period following the U.S. filing date.

Closing remarks

It is impossible to provide in this introductory booklet all of the information that may interest
chemical professionals. A Resource section is provided for researching specific areas and general
reading. The list is just a sampling of the many sources of information available that are constantly
increasing. As with any information on the Internet, the reader must be alert and exercise good
judgment.

In the AIPA, the U.S. Congress directed the PTO to serve as watchdog over invention promotion
companies, some of which have been known to prey on independent inventors who come to them
for help in promoting their inventions. The section of the PTO’s website for independent inventors
should be consulted for information on complaints lodged against invention promotion companies,
as well as for general information on patents.

Text notes

(1) Plants reproduced by seeds may be protected by a Certificate of Plant Variety Protection issued
by the U.S. Department of Agriculture. Plants created by biotechnology may be protected by
regular utility patents (as opposed to plant patents).

(2) The word prosecution as used in patent prosecution has an entirely different meaning than it
does in a criminal context. Patent prosecution refers to the interactive process that takes place
between the PTO and the applicant during the examination of an application. In this context,
prosecution in effect means solicitation.

(3) This declaration or affidavit, known as a declaration or affidavit under Rule 132, is different
from the declaration or oath for patent application signed by the inventors to complete the filing
of a patent application.

(4) The practice of filing a continuation application or obtaining another round of examination by
other mechanisms provided by the PTO previously had no effect on the term of a patent issuing
from the application. However, as a result of the enactment of the GATT/TRIPS legislation in




1994, such practice may shorten the patent term by prolonging the prosecution of the
application.

(5) The AIPA permits the PTO to collect from an applicant a fee for the application publication
only after the application has been allowed.

(6) This issue is currently under review en banc (i.e., by the entire court as opposed to a panel of
three judges from the court) by the Court of Appeals for the Federal Circuit.

(7) There was some initial doubt about whether a U.S. provisional application could serve as the
basis for a foreign or international application. An exchange of written communications
between the U.S. Commissioner of Patents and Trademarks and the head of the World
Intellectual Property Organization has confirmed that priority can be claimed in an
international application based on a U.S. provisional application. However, some concerns still
remain about whether the European patent court will grant the benefit of priority to a European
application based on a U.S. provisional application.

(8) Patent agents are registered by the PTO and are authorized to represent a patent applicant in
proceedings before the PTO but are not qualified to render opinions on the validity or the
infringement of a patent.

(9) A similar filing may be effected in a country such as Taiwan, which does not adhere to the Paris
Convention but grants priority based on U.S. patent applications.

(10) The World Intellectual Property Organization, an agency of the United Nations, is
headquartered in Geneva, Switzerland, and administers the PCT system. See www.wipo.int/pct
for an introduction to the PCT system.

(11) In a regional patent organization the application is initially processed and reviewed, with
subsequent transfer of the proceedings to the national patent-granting organizations of
individual countries that belong to the regional patent organization.

(12) In a recently adopted change effective April 1, 2002, this PCT deadline for entry into the
national stages will be 30 months instead of 20 months.

Glossary of abbreviations and terms

AIPA American Inventors Protection Act of 1999
CAFC Court of Appeals for the Federal Circuit
EPO European Patent Office

GATT-TRIPS General Agreement on Tariffs and Trade-The Agreement on Trade-Related
Aspects of Intellectual Property Rights, Including Trade in Counterfeit Goods
IP Intellectual property

PCT Patent Cooperation Treaty

PAIR Patent Application Information Retrieval (software)
PTA Patent term adjustment

PTDL Patent and trademark depository library

PTO U.S. Patent and Trademark Office

RCE Request for Continued Examination

SIR Statutory invention registration

uSsc U.S. Code

WIPO World Intellectual Property Organization

Abstract. The section of a patent that provides a brief summary of the invention described in a patent.

Allowance (of application). Decision by patent examiner at the PTO to allow the claims of a patent
application.

Amendment (of part of application). A modification of a portion of an application, which may be in
the specification, the claims, or the abstract.

Amendment or response. A written response to an office action of the PTO rejecting the claims of a
patent application. The response may request that amendments be made to the application.

Annuity. A fee required to be paid annually to the patent-granting organization of a country to
maintain a patent application or a patent. See Maintenance fee (for U.S. patents).

Anticipation. The basis for rejecting a patent claim over a prior art reference that shows all the
features cited in the claim. See Novelty.

Application. A document submitted to the patent office of a country to describe an invention for
which a patent is sought.

Application publication. The publication by the patent office of a country or by WIPO of an



application submitted by an applicant for patent. The publication ordinarily occurs 18 months after
the filing date of the application, or 18 months after the earliest claimed priority date.

Assignment (of an invention). A document signed by the owner of an invention (the assignor) to
transfer ownership of the invention to the assignee. See also License (of patent).

Best mode disclosure. A requirement in U.S. patent law that the inventor disclose in the patent
application the best mode for practicing an invention.

Claim. A statement that defines the invention protected by a patent.

An independent claim defines an invention without referring to another claim, for example,
“Claim 1. A compound represented by the following formula (I)...”

A dependent claim further defines the invention recited in another claim to which the
dependent claim refers, for example, “Claim 2. A compound according to claim 1, wherein X is
hydroxyl”

A multiply dependent claim depends on more than one claim, for example, “Claim 3. A com-
pound according to any one of claim 1 or 2, wherein Y is a heterocyclic aromatic five-
membered ring structure.”

Conception. The mental concept of an invention and how to make the invention.

Continuing application (or continuation application). An application that contains the same
description of the invention as a prior filed application and claims the benefit of the filing date of the
prior application. See also Request for Continued Examination.

Court of Appeals for the Federal Circuit. A U.S. federal court of appeals established in 1982 that
reviews all appeals for patent cases from federal district courts.

Declaration (or affidavit) for presenting additional information. A formal statement, signed by the
person making the statement who is not necessarily an inventor, that is optionally submitted to the
PTO on behalf of a patent applicant during the examination of an application. The statement
introduces additional information, for example, experimental data, to support the argument that the
invention defined in the claims is patentable.

Declaration (or oath) for patent application. A formal statement required to be submitted to
complete a patent application in the PTO, signed by the inventors to declare that they invented the
invention described and claimed in the application, and that they acknowledge the duty to disclose
to the PTO any information that may be material to patentability of the application.

Design patent. A type of patent protecting the ornamental designs of an article having a practical
utility for a term of 14 years from the date of issue of the patent.

Disclosure. Description of the invention in a patent application or a patent. Disclosure is often used
interchangeably with Specification in referring to a patent or patent application. See also Duty of
disclosure and Invention disclosure.

Divisional application. An application that contains the same description of the invention (or
inventions) as a prior filed application and claims the benefit of the filing date of the earlier
application, but contains claims that are related to only a portion of the original disclosure.

Drawings (or figures of drawings). Line drawings or photographs submitted as part of a patent
application to help describe the invention.

Duty of disclosure. A legal obligation on the part of an inventor and other individuals involved
directly or indirectly in the prosecution of a patent application before the PTO to disclose to the PTO
any information of which the individual is aware, or should be aware, that may be material to
patentability. See Information material to patentability.

Enablement; enabling disclosure. The requirement that a patent application describe the invention
sufficiently to enable a person of ordinary skill in the field of the patent to practice the invention
claimed in the patent.

File wrapper; also prosecution history. The physical file at the PTO that contains the official record
of the examination of the application.

Filing receipt. A document issued by the PTO formally acknowledging the filing of a patent
application and informing the applicant of the filing date and serial number of the application. Since
2001, the filing receipt also indicates the confirmation number that serves as a cross-check for
identifying the application.

Final office action (or final rejection). A formal written communication from the PTO that
maintains on a “final” basis a rejection stated in a prior office action. After the issuance of a final
office action, the applicant has the right to appeal the examiner’s decision immediately to the PTO’s
Board of Patent Appeals and Interferences, and the option of submitting another written response to
the rejection.




First inventor defense. A defense available to a person who was first to invent in good faith and to
use commercially in the United States a method of doing business but did not patent it, and another
inventor subsequently files a patent application that issues as a patent for the same method. The first
inventor is protected against a charge of patent infringement of the patent.

Foreign filing license. A written statement from the PTO granting the applicant of a patent
application filed in the PTO permission to file corresponding patent applications in other countries.
The foreign filing license is ordinarily a statement that is incorporated into an official filing receipt
issued by the PTO for the application.

Grant or issue (of patent). Publication of the formal grant of a patent, on which date the patentee
can begin enforcing the patent.

Independent inventor. An inventor status given certain special considerations under U.S. patent
laws, such as a 50% discount for most PTO fees, and the option of avoiding publication of a patent
application if the independent inventor declares in writing that no corresponding foreign applications
will be filed for the same invention.

Information material to patentability. Information that compels a conclusion that a claim of a
patent application is unpatentable.

Infringement. The trespass on the rights of the owner of a patent by another party.

Intellectual property. A generic description encompassing patents, trademarks, copyrights, and other
available forms of protection for the products of mental work. In some countries, industrial property
is used interchangeably with intellectual property.

Interference. A proceeding in the PTO for determining which inventor or group of inventors was
first to invent an invention claimed in an application X under examination, which is also claimed in
another application Y or in a patent Z.

Invention disclosure. A form provided by organizations for use by their inventors to report their
invention to management for consideration for possible patenting.

Issue fee. A fee to be paid to the PTO after a patent application has been allowed, to prompt the
PTO to issue (grant) the patent by publishing it. An allowed application becomes abandoned if the
issue fee is not paid in a timely manner.

Issue (of patent). See Grant or issue (of patent).

License (of patent). An agreement, usually in writing, in which the owner of a patent grants to
another party the right to practice the patented invention without giving up ownership of the patent.
A license may be granted to the party on an exclusive or non-exclusive basis.

Maintenance fee. Fee required to be paid periodically to the PTO to maintain an issued patent.

National stage (of international application filed in PCT system). The procedure of completing the
formalities for a patent application in a country X after the filing in the PCT system of an
international patent application in which X is designated as a country in which a patent is sought.
The fee for designating a country in an international application is small compared with the cost of
entering the national phase in each designated country. Therefore, the national stage eventually may
not be entered for all the designated countries. The text of the international application is used as the
text for the national stage, with translation into the language of country X as necessary. (Note: An
application may also be filed directly in country X without relying on the PCT system.)
Non-obviousness. A basic requirement for a claimed invention to be patentable under U.S. laws. The
claimed invention must not be obvious from previously known technology.

Novelty. A basic requirement for a claimed invention to be patentable. See Anticipation. In the
United States, a claim lacks novelty if it is anticipated by a reference.

Oath. See Declaration (or oath) for patent application.

Obviousness. A basis for rejecting a claim in a patent application because the subject matter claimed
is considered by the PTO examiner to be obvious from the technology described in a reference (or
references) cited by the examiner.

Office action. A formal written communication from a PTO examiner, usually containing a rejection
of the claims of a patent application.

Paris Convention. The Paris Convention for the Protection of Industrial Property is a treaty
requiring each adhering country to accord to a patent applicant the benefit of the filing date of an
application for the same invention filed not more than 1 year before in another country that adheres
to the Paris Convention.

Patent. A grant by a government to a patentee, as evidenced by an official document, of exclusive
rights to the subject matter or invention claimed in the patent.

Plant patent. A type of U.S. patent protecting plant varieties that are reproduced asexually, for a



term that is the same as for utility patents, without the requirement that maintenance fees be paid
throughout the patent term.

Prior art; prior art reference. A document or other evidence of previously known technology against
which the patentability of an invention is assessed.

Priority (claim to priority). The claim in a patent application to the benefit of the filing date of an
earlier filed patent application for the same invention. Priority may be claimed under the Paris
Convention based on the filing date of an earlier foreign application. Priority may also be claimed
domestically in the United States based on a prior filed U.S. application.

Prosecution. The history of the examination of a patent application in the PTO.
Prosecution history. See File wrapper.

Provisional application. A relatively new form of U.S. patent application requiring a much smaller
filing fee and less stringent formalities than for a regular patent application. A provisional application
automatically expires 1 year after its filing date and must be followed by the filing in the PTO, and in
other appropriate patent-granting organizations as desired, of a regular patent application that claims
priority based on the provisional application.

Provisional rights. A new form of patent rights created under the AIPA to grant limited protection to
a patentee for the period between the publication of a patent application and the date of issue of a
patent.

Reduction to practice. The making of an invention. (The filing of a patent application is considered
to be a form of reduction to practice, known as constructive reduction to practice.)

Rejection (of claim). A statement by an examiner that a claim in a patent application is not
patentable for a reason specified by the examiner.

Request for Continued Examination. A new procedure available under the AIPA for obtaining a
new round of examination for a patent application by making a request accompanied by a fee after a
final office action or a notice of allowance has been issued by the PTO.

Response (to office action). See Amendment.

Small entity. A status granted under U.S. laws to independent inventors, nonprofit organizations,
and small businesses with the benefit of a 50% discount in most PTO fees.

Specification. The portion of a patent application that describes in writing the invention, including
the background of the invention.

Statute and interpretation by a court. A statute is a provision of law enacted by the U.S. Congress
and signed by the President. A court interprets the statute in applying it to a case before the court.

Statutory invention registration. A publication by the PTO at the request of an applicant of the
description portions of a patent application (i.e., without any claims). The applicant waives all rights
to a U.S. patent in return for the publication, also known as defensive publication, which will prevent
other parties from patenting the same technology.

Term (of patent). Time period for which patent protection is granted.

Utility. A basic requirement for an invention to be patentable under U.S. law. All applications,
whether for utility, plant, or design patents, must describe an invention that has utility for it to be
patentable.

Utility patent. The most common type of U.S. patent, which generally conveys the most protection
compared with the other two types of U.S. patent (design and plant patents).

Resources
Internet sites of governmental patent offices

U.S. Patent and Trademark Office

www.uspto.gov

U.S. Patent and Trademark Office

Washington, DC 20231

800-786-9199 or 703-308-4357; fax 703-305-7786; TDD 703-305-7785

(Mailing address is in Washington, DC, even though PTO is in nearby Virginia.)

The PTO website offers a large amount of information, including the full text of the
following publications:

Basic Facts about Patents. General information on patents, also available as a pamphlet at no
charge from the PTO. Includes a list of publications available from the U.S. Government Printing
Office.




General Information Concerning Patents. Greatly detailed information intended for inventors and
prospective patent applicants. Also available as a publication for purchase ($2.25, document 003-
004-00661-7) from the U.S. Government Printing Office, P.O. Box 371954, Pittsburgh, PA 15250-
7954. For information, telephone 202-512-1800 (Washington, DC).

The full text of U.S. patents issued since 1976 can be searched and full-page images of the patents
can be viewed on the PTO website. The list of attorneys and agents registered to practice before the
PTO can be searched on the PTO site. Links to other sources of patent information, including the
European Patent Office and the World Intellectual Property Organization (listed below), can also be
found at the PTO site.

World Intellectual Property Organization

WWW.Wipo.org

The WIPO website has a section under “Activities and Services” that is dedicated to the Patent
Cooperation Treaty (PCT) system. See in particular “Basic Facts about the PCT”

European Patent Office
www.european-patent-office.org
The EPO website provides a link to its very extensive patent database Esp@cenet, which can be
accessed directly at www.espacenet.com. The full text of patent applications published by the EPO
and the full text of patents granted by the EPO can be searched on this site. The full text of
international patent applications filed in the PCT system and published by WIPO (as “WO” patent
documents) can also be searched.
The Esp@cenet database also provides English abstracts and titles for published Japanese patent
applications and granted Japanese patents, as well as for patent documents from other countries.
Full-page images of published patent applications or granted patents from the United States, the
PCT system, the EPO, and the Japanese Patent Office can also be viewed in the Esp@acenet
database.

Academic Internet sites

Franklin Pierce Law Center

www.ipmall.fplc.edu

The Intellectual Property Mall website is hosted by the Franklin Pierce Law Center, a law school
specializing in intellectual property (IP) law. The site offers “A Comprehensive Protocol for Mining
Chemical IP Information” (81 pages) and other documents related to chemical patent information.

University of Texas at Austin—Engineering Library

www.lib.utexas.edu

The Engineering Library at this campus is one of the patent and trademark depository libraries
affiliated with the PTO. The library’s website offers a patent searching exploratory tutorial. The PTO
website refers to this tutorial as a resource for independent inventors without endorsing the tutorial.

Professional societies’ sites

American Intellectual Property Law Association
www.aipla.org
2001 Jefferson Davis Highway, Suite 203
Arlington, VA 22202
703-415-0780; fax 703-415-0786
Most of the information in this website is for attorneys practicing in intellectual property. However,
the document “An Overview of Intellectual Property—What is a Patent, a Trademark, and a
Copyright?” provides a brief overview for the nonspecialist.

Association of University Technology Managers

www.autm.net

This site offers samples of forms and other documents provided by member institutions, such as
invention disclosure forms, intellectual property policies of the institutions, agreements between the
institutions and researchers, licensing agreements, and others.



Internet sources charging a fee

Delphion

www.delphion.com

Delphion was spun off from IBM in 2000 to build an “online marketplace for buyers and sellers of
intellectual property” and operates the database formerly known as the IBM Intellectual Property
Network. Free access to the database was recently limited to a search of the bibliographic
information for issued U.S. patents, copies of which may be ordered for a fee for online delivery.
Otherwise, full access to the database and other services offered by Delphion requires a monthly
subscription fee. The database includes U.S. patents and U.S.-published applications, European
patent documents from the databases of the European Patent Office, PCT-published patent
applications from the databases of the World Intellectual Property Organization, and information
from “Patent Abstracts of Japan.”

Nerac, Inc.

www.nerac.com

Nerac provides customized information retrieval services to subscribers, including monitoring for

industrial customers of patenting activities of companies worldwide. Customers may obtain patent
documents from Nerac’s patent databases, which cover in essence the same U.S., European, PCT,
and Japanese patent documents as Delphion.

Lexis-Nexis

www.lexisnexis.com

Lexis-Nexis, an information service provider for the legal profession, offers research and delivery of
U.S. or foreign patent documents to subscribers.

Chemical Patents Plus

http://casweb.cas.org

The Chemical Patents Plus service of Chemical Abstracts Service offers the full text and patent page
images of U.S.-issued patents, with CAS Registry Numbers and subject indexing for all chemical
patents covered in Chemical Abstracts. When available, the 2-D or 3-D structures for the CAS
Registry Numbers for substances identified in the patent claims may be viewed.

Print publications
Electronic Recordkeeping for Patent Purposes—Cautions and Pitfalls; American Chemical Society:

Washington, DC, 1990.

Kanare, Howard M. Writing the Laboratory Notebook; American Chemical Society: Washington, DC,
1985.

Maynard, John T.; Peters, Howard M. Understanding Chemical Patents, 2nd ed.; American Chemical
Society: Washington, DC, 1991 (3rd edition in progress, Peters, Howard M., Ed.).

Recordkeeping Fact Sheet; American Chemical Society: Washington, DC, 1988.
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1

ORGANIC PHOSFHITES AND THEIR USE AS
STABILIZERS

Owr copending application Ser, Mo. 8850811 which s 4

incorporsted herewith by reference, describes movel

=0

.
B=i=F
C—i

wherein A, B and C are identical or differeni organic
rudicals, at lesst one of which has the strictare

"i.'.%" o ...ﬂif_..

wherein B and R, which may be the ssme or different,
each represents 4 hydrogen atom, an aryl or cycloalkyl .,
mwmulﬂruﬂhvh;tmlmﬂm
wioms, &nd wherein the sum of the carbon atoms in-
cluded in B and ' does mmﬁiﬂ.:ﬂwhﬂnx

There has now been found that af
ﬁum for A, B Chh-nlﬂpr-:t
of
substituent B has the siructone

2
s
E

i
E

organic phosphites,
mmmmmmm-u

containing these phosphites, and organie palymers so
stabillized.

The novel phosphiles are far superior bo the known
orgasic ises with respect io their stabilizving ef-
feck A advantage resides in the fsct that those

2

shaped articks procesed with their aid as compared to
the thermowtahility stimined with the we of known lig-
wid products. Alss, the use of phoaphites of the present
invention reduces ssbstantially tamishing af the pro-
ceailng machines and the formatlon of groowes oa the
erties of of the present mvention are the
general lack of smell, the practbesl absence of volatility
mnd the leck of tendency 1o exudation.

The phosphites of the present invention may be ob-
tamed according to known methods by tramsesterifica-
tion of ir-lower alkyl-phosphites of of triphenyl phos-
phites with di-hydroxy compounids of the structure

OH
I
R"—¥—CHy—CH—CH;—0OH

in whdch ester islerchange the primary, more reaclive,
hydroxyl growp neacts practically exclusively, The di-
hydroxy

rate or mono-oleabe may be used. Whes mivtures of
dihydroxy and high-boiling monohydroxy compeunds,
for example laary] aloobod, stesry] alcohal or soayliphe-
nal, are used for the ester interchange, 8 maximum 3
mld enly of monabydroxy compound per mol of tri-
lower alkylphosphite sloald be used, @nce at least ons
of the radicals A, B snd C of the geseral formula musi
bave the siructure of the formmla I according to the
imvemtion.

The novel plosphites are generally and preferably
solld white products some of which have a waxdike
charscier. Some are sifll Hguid o room tempernture.
Mt are the first cnes, having flow/drop-
points of from 35" to 100° C., since in sddition to their
stabilization effect, they mfuence fvarably the proper-
ties af the prodecis mede of polymer molding composi-
tinns containing such wax-like phosphites,

In the phosphites of the formuls

A=
%

B=L=F

=0

A, B and C are identical or differest organic radicals
one 3 beast of thess radicals must have a strecture of the
formula

.-_!..q.,_tc.,_

In the case where the radical A alone b ome of thess
structures, B and C muy be alkyl groups haviag from 1
to 60, preferably | to 30, carbon atoms, endidor syl
growps having from & to 12 carbon sloms and/or cyclo-
alkyl groups baving from 3 o 12 casbon atoms, prefers-
bly 5 ar & carbon stoms. The aryl groop may opticnally
be subsiitoted by alkyl or alkoxyl radicals having pref-
ersbly | to 6 carbon atoms. In the case where A and B
have the serecture I, C is cne of the radicals just cited.

The symbal ¥ wsed in the formuls IT1 stands for
=)=, =uFem, Or
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Preferred radicals B” of the formula [11 are lmear, salu-
rabed or nsssturated alkyl redicals having From 6 (o 38,
prefersbly # Lo 40, and especially 11 to 36, carbon
winmas, The are farthermore charncterized in
that the total number of &l carbon atons contaired in
Enﬂﬁ!-ﬂﬂhlmﬂmihﬂ
are listed bebow; the invention, however, mot
being limited to the cited substances:
Tris-{3-stearoyl-2-kydrazy-propyl iphosphite

ELTHH—E—Q—EEI-E%-‘W

Ethyl-his-(3-palmitoyl-2-hydroxy-propy jphosphite

[q,n,,-i-ﬂ—ﬂl,-::-ﬂ&-ﬂ.hmﬂ

Stearyl-bis-{1-palmitoyl-1-hydroxy-propyphosphite

OH
i
#C = D C = CH—CHy = 0 P0G il

Phemyl-bis-{3-dodecyloxy-2-hydroay-propyliphesphite

mmﬂm-rhﬂlhhmﬂﬂl
¢ach other, optionally together with other geserally
known stabilipers. There may be added to the composi-
tions to be stabilized further stabilizing suxilinries, snti-
aabdants and UV stabiliring compounds, The amounis
of phosphite of the Ewention to be used is Fom 001 6
10, preferably 0.05 to 3, parts by weight, relative to 100
parts by weight of palymer to be stabilized.
chiorinsted ‘polymers, wech; for example, as
berd and safi chlaride,

fior example, Cau Ba, Sr, Zn, Cd, Mg. Al and Ph soaps of
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5
aliphatéc carboaylic acids or oxycarboxylic acids hav-
ing from B to 32 carbon stoms, fromm B to 24
carbos aloms, sals of these metals with aromasthc car-
baxylic acids of preferably from 7 to 12 carbon atoms,
c.g- benzoales, salicylates as well as of 3
these metsls, the alkyl radical having from 1 to 12,
preferably from 1 1o 6, carbon atoms. This range of
compounds also includes organo-tin mf—l
dislkyliln-thioglycolstes and carboxylates as well
-upﬂumu:.r—mﬂ:ﬂudhﬂaudﬂuuﬂurpﬂh
acids sach, for example, m sulfuric acid and phospho-
pons achl,

Known epoxbde stabilizers are, for example, highes
epoxidized fatty scids such, for exsmple, as epazxidized
soybeas ail, tall oil or linssed oil, epoxidized batyl ole-
stz and higher

Palyhydric aleobols are, for example, pentaerythe-
tol, trmmethylbal propane, sorbiiol or mannitod, Le., pref-
ernbly alcohols having from 5 to 6 carboa atoms and
Em!hu-iﬂﬂlmm metal compoends,

Stabilizers ol y & =
uumpdmﬁtdmm:'mmmmﬂ
ple, in 1. Vioigt “Snbilisierung der Konststoffe gegen
Licht und Wirme", Springer-Verlag, Berlin-Heldel-

polymer conssEis,
of from 0.0 to 10 parts by weight of =
phosphite of the levention, 0.1 to 10 parts by welght of

n mesnl compound known os stabilizer, 0.1 to 10 parts by 30

wilght of & known epoxide stahilizer and 0t | part by
weight of a polyhydric aloakal.

‘The movel phosphites display also an excellent effi-
ciency for siabiling polymers or copol ymerns of olefim

free from halogen. The stability of, for example, poly- 35

propylene 1o hest and (o Hght s considerably
by the additicm of the novel phosphites, especially im
By phenolic and sulfidic stabilizers there are io be
understood the generally
and Hght which are used in the processing of plastics,
=-hydroxyphesyl-pro-

phenyi}-batyric
ester of fatty absobols & well & dioctydecyl sulfide or

dicctadecyl disulfide; {of. 1. Voigt, “Stabilisierung der
Kusststoffe Lickt und Warme®, Springer-Ver-
lag, York (1966)).

A synergisiscally efficient stabilizer composition for 50

palymers of copolymers of olefins free from halogen
consists, for example, of from 0UD5 1o 3 parts by weight
of & phosphite acconding 1o the nvention, from O35 o

3 parts by weight of & known phenoliz stabilizer and.'or
of from 0L] to 3 parts by of a known salfidio stabilizer. 35
Specisl stabilirers against wlira-viokel rays may also be
added bo the stahilizer composition in an amoant of
from 0.1 tp ) paris by weight, if necessary, Known
ultra-vinlet shsarbers are, ﬁh‘m.ﬂnll.ﬂ:y-h}drn:
vhenzophenones, hydroxyphenylbenzotriszoles,  sali

Ey

ienown stabilizers against heat 40

[
cilic acid phenalic ester, benzoc acid hydroayphenolic

well as so-called “ such, for example, ns
micks] chelntes, hexamethyl phesphoric acid triemide or
— as recently made known — : stabilizers.

EXAMFLE 1

A | Hter-four-pecked flask, squipped with an agitat-
Img device, an internsl ; §as inlet and de-
sceniding coaler, was rinsed with and pubse-
guenily charged with 316 g (1.5 mol) of ectadecony-
propassdial-1,2 and 124,5 g (0.5 mal) aof freshly distalled
trieibyl phosphite. The contents of the flask were
bested to 113°-120° C. in the coarse of 20-30 minutes in
a weak nilrogen carrent, while stirring, ethanal then
starting to separate af an imbernal of aboul
110" . Within a further 3-5 hours, while stirring wes

the of the reaction mixiure was
slowly incressed from 1207 C 6o & Mol temperatare of
18F C. 65 g of ethanol were distilled off during this
pericd of time. Agitation was then contisued for an-
other hour i & waler jel vactiom of 10-20 mm ot the
unaliered temperature of 160° C., in onder to remove
possible volsiile compoments. After this period, 1.4 g of
o Bqmid comsisting of 20 g of triethyl phoaphite and a
further 1.4 g of eihenol were found in & cooling trap
inseried between the described apparatus end the water
jet pump.

Thizs & todal quastity of §7.4 g (57.6% of the iheoreti-
cal yield) of ethamal was

Adter cooling of the limpid, shightly yellowish melt
566 g (%% of the theoretical

octadecory-2-bydroxy-propyliphosphile
in the form of a wax baving a flow/drop
621°-63" C. [determinsd o DGF M II 3

Amﬂm@ﬁmhﬂmﬂ:t.
further representatives novel phosphliies (Exam.
ples 2 to ¥) and, for &

?-lﬂmtnflndd'nmrtiniml
W!Jw—m’ﬂuﬂ.

slariing matrmsh
Amoant I8 Plosghie Amo in
Mo Tommels of the @ol mcly ard grame wsad el and gramy
1 CyHp—5—CHy—CHICHI—CHLi0H) L5s4w TEM 0T 5 1S
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chart. The various tests were run until the rough sheel
EXAMFLES 11 to 38 %0 pad taken up & dask-brown to black shade

These llustrase the stabilizing effect of In order io determine the staths thermoatshilicy, a
phosphites of the present invention on the processing af rough sheet was firt prepared From sach misture o

chioride. The dynamic (Ex= cording o the description given above, and this sheel
emples 11 1o 24) and the statio thermostability ws rolled cut on the twis-roller device st 1807 C. foe

E

Fuhfmhdumdwﬂh and a dismeter of 30 mm blanked therefrom. These
mummﬁnwmm specimens were wrapped in an aluminkum sheet and
a K-value of 60 were mixed thoroughly with 0.2 partsof _ tempered st 130" C. in a hesting oshinet with internal ais
T-phemylindole, zmﬂqﬂumﬂuﬁ”mmwnmm 10 min-

of a complex calcium/ring stabilizer consisting of  uies and its calar compared with the color chart
Mﬂdtﬂmmmﬁﬁﬂﬂ: The figures employed in the colar chamn have the fol-
stearate, 12 weight % of pentasrythrite and 6 weight %  lowing meaning:
ﬂwmuﬁﬂawﬂ | = clear as wailsr
#cid ester (acid sumber 18, saponification pumber 134), 2 = alightly yellowish

0.3 part of siearyl stearate, 0.5 part of glyceral monoste- 3 == distincily yellow tint
arate, and 0.4 part of the phosphite, 4 = dark yellow-brown shade
In order io deiermine the dymemie thermostahility 5 == dark brown to black

ﬂm“wmmu;mﬂhmh-m As demonstrated by the following Tables, as far ai
device bested to 180° ., asd rolled-out 1o a ™ dynamic snd stetic thermestability are concerned, Ehe

rough sheet within one minute at 20 rpm. At intervalsof  polyvinyl chioride stabilized by organic phoaphites ol

10 minutes, spot smmples were picked of these sheets, the present inventhon b clearly Is

and their color shades compared with an internal color 1o polyvinyl chioride stabilized known phosphites

¢
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‘These Examples show that the addition of the phos-

phites of the present invesiion to palypropylene im-

Bushiiey to Ml o sharseion durt o Best

proves considerably it stability 1o light and sgainst

alterations dse i heat,

=350

e |
§1

uuuum

=

Powdery mixtures

100 parts by weight

of unsabdiasd ot

(.15 part by weighi of octadecyl-3-{1",5'-di-tert.-butyl-

&

[iyar cpubont §)

anid

0. 10 part by weight of the phosphites prepared accond-
o 1, & pnd 9 wese imjection-molded on an
:Lmzﬂzgﬁgnuﬁuﬂuhﬁhnﬂm-nﬂuﬂu

& x 60 % | mm Test specimems were blanked from 35

thess plates.

C=0

_rpumh

“
m
m
j
j
!

The stability to light was determined by mezns of the

Xeno-test device, type 130, produced by Messre. Hansun
Cruarzlampen GmbH with the filer combination & IR

Sinaduec), The tino of exposurs o ight, Le the perlod
EAPOEUTE ID
of time after which the shislute elongation at break had
The resistance 1o alteration under heat of injection
mokded test samples was messued approximately to the 65
procedure described by DIN 53 33 by storing the
specimens af an abr temperature of 140° C. until total

decressed 1o 105 was messured in hoars
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wherein B s s phenyl- or naphthy] groop or acycloal- 005 to 3 parts by weight of & known phesolic stabilizer
kyl group having from 5 1o 12 ring carbon atoms oran gnd/or 0.1 o 3 parts by weight of & known sulfidic
w&-hﬁwlhmmh-mﬂm stabilizer, and 0 o 3 pares by weight of a known ultra-
of A, Basd C remaining are aryl groups Baving  wiplel stabilizer.
uqﬂﬂﬂnﬂwl—j‘z ¥ 4 A process for stabilizing chiorimsted palyolefin,
oT

&l & known 15 lizer, a polyol stabilizer and an ultraviobst

3. Stabilizer combination for homopolymers or co- 6. Plastic molding compesitions containing a phos-
polymers af ﬂhmmﬁmmi phite as clsimed im claim 1 as stabilizer.

paris by weight of & phosphite as in claim 1, L A

Appendix 2. First U.S. patent application publication

00 O Y O A 0
LIS 2000 D00 | Al
ns United States

nz Patent Application Publication (o Pub. No.: US 2001/0000001 Al

Clark ct al. {43 Puh, Date; Mar. 15, 2001
(34} SOLVENT MIXTURE FOR USE IN A YAFOR E0%y 859 which isa 371 ol iniemisosal applicalsn
DEGREASER AND METHOD OF CLEANING Mo, PCTAUSITO5183, filed oo Mar. 28, 19597, which
AN ARTICLE IN A YAPOR DEGHREASER B a continualon-in-pari of application Mo, HS80,
UTILLIZINDG: SAID SOLVENT B, fibed oo Dec, 29, 1995, Par. Mo, 5606549
(78]  boventors: Lawrence Ao Clark, Alimeds, A 1Mabslicnthim Classileithom
(USk James 1. Priest, Chicags, 11,
(LIS (517 Mmb O HOER 350
[ia°r AR U, PRl (RPN LG B b PO 13403

Cormspondence Ackross:
AMARSHALL, O'TOHBLE, GERSTEIN,

MURRAY & BORUN 5N ABSTRACT
EMH SEARS TOWER

230 SOUTH WACKER IRIVE
CHMCAGEE, T1. G6les-A402 LISy

The inveataon provides. 2 salvent minture oomprisieg, n-pro-
Pyl bromsde, a mixtwre of low bodling sedvests apd, prefer-
ably, 5 defluxing andéor jonics removieg sddeive sndior a1

T ™ least voe sabgaied erpene, The imention also provides a

ot g o i T method i cleanisg an snscle {e.g., an :In-'l.rir-ILFpl'.uﬁ:. o
(22} Filed: Mow, 29, 2l melal pan) im a vapor degreaser using the sslvent mixmre,
The solvenl misxiore of the inwveption & pos-Sammshle,

Retated 1.5, Application Thais mon-Cermsive, ind nos-tazardoes. In sddition, i bas a bigh

salvency smd o wvery low oane depletion polential. Thus,
(63  Contimution of application No. (FYT5A95, filed an using the solvemt magiure of the mvention, mil, groase, rosin
Aug. 17, 19594, which is & continuston of spplicaion fuz, sl other onganis malerial cam be readily removed fme

Mo, D5 498, fikd on Mo, ML, 1997, Pal No, ibe afticle of @icrest in am envirommenially safe mupner
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SOLVENT MIXTURE FUiRR USE IN A YAPDR
IREGREASER AN METHOG OF CLEANING AN
ARTICLE IN & YAMDIR DEGREASER UTTLIEING

SAID SOLYVENT

CROSS-REFERENCE T RELATEL
APPLICATION
[fMKl] The & a cootinuation-in-pan of LS. paient appli-
calion Scr. Mo. 0RSE0EH flod Dec. 29, 1995, now LIS
Pai. Mo 5,006,535 issued Ape 1, 19407

FIELD OfF THE INVENTION

[m12] The inventson mlass peocrally 1o molesilar vl
cleaning of parts by vapor degreasing, Mare particularly, the
invention relates to 2 salvenl mixture comprising o-progy|
biromide, & maxiure of I.nwhullmg sodvemts and, preferably,
o defluxing amdior ivakcs removing sgent andior af Jeast one
saturabed ierpene, @8 well as b0 3 meitbxl of cleaning an
arlick in a vapor dugreaser using the solvenl mixtore. The
salveni mixbare of ihe veniica s pon-flammable, non-
cornasave, m-hagirdous, amd has & kow ceoese depleton
polenlial

AACKGROUND OF THE INVENTION

[HMBA]  Molecular bevel cleaning by vapor dogreasing has
found wide soceplance in indusiry. In foct, modecular level
cleaning by vapor degressing is o preferred method of
clesning precioa pads, sich s clecironics, machined
metallic paris, e3c., since vapor cleaning Jeaves virlwally oo
residiee on the pariy, Generally, vapor degrossing imvohves
i heading of & solvent 1o s bodlmg podnt o geoersie &
vapid laver into which the oot o be cleised s plicsd, The
wapor somdensss on 1he ot and subjects the surlacs 1o &
wnhveni-Mushicg actica as it Bows dowrwand. The snlvent-
fushing sction dissalves the Bysdrocarbon conlamanasts and
removes. them from e ohject, thesehy cleaniog it The
lquid deops are (hen colleetil in o reservoir snd are revapar-
ized, typically throsgh the u=e of steam-hasling ooils. Thus,
the surface of the object s contmuslly rinsed with Tresh
anlvent,

[Di] There e fowr peneral tvpes of vapar phase
degreaserm. The simplest [omm of & vapor phase degresser is
the straighl vapor cycle degmaser which willizes only the
vapor [or cleamng. As the parts are kowered inio the hal
vapom, ihe vapar condenses na the oold [raris and dissnlves
the surface ails and greases. The oil y comlensale ilrops hack
mio ihe lcuid salvend ai ke base of the fank. The sabvent is
evaporuied continuowshy in form @ vapor hlanket. Since the
ails are pol weparied, they resmin i the botiim of the tsik
i ke [omm of & sldge. The serwhbimg action of the
cumknsing vaper conlmes unbil the wmprralbsn of the pari
reaches the fempenbere of the vapor whereupoo condensa-
tion ceaxes, ke part appears dry, end 8 is removed from the
depreases. The nme reguansl & reach this poinl depeods on
the patticular sohenl emploved. the lompersture of tho
wapuor, The weighl of the par, #s specific beal and the type of
contamination matenial i be removed. This perticolar vapar
phuase dogroasor does an cxcellkent job of drying pans afier
squenus cleaming and before plating apd, chus, it is fee-
quently used For this purpese in the jewelry indusiry, Unfor-
unasely, hwover, @ is nod as s foctive on small, ligh weight
parts becysse such parss Freguendly resch the lemperature of
the wapot befinre the condeming acaan has fully dleancd the
parts,
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[HHEE] A seoond dype of vapor phese degreaser, ic., the
vapoi-spray eycle degreaser, is frequenily used i sodhve the
probieme ssancialed wilh the siraight vapor evele degreaser.
Im this vapor-spray cycle dogreasar, the part io be cloansed
is first placed in the vapor zone a5 is dono o tho siraight
vapor cycle degreaser. A panion of the vapor is condensed
hy comling csls snd s s ligukl solvert reservaie Thes
warm liguid solvent is pamped to & spray tozzle thal can be
nsnd o direed the salvent om the pant, washiog ofl surfaoe ails
and conling the pan, thereby cleaning by vapor condensa-
lioe

[®006] The third type of vapor phase degreaser = a liguid-
vigol cycle degresser which bes one compariment with
wiem wxlvent snd another companmen with & vapor gone.
This degneaser is particularly wselal foe Beavily sailed pars
ot [or eleaming 4 haske! of small paris that nest ogether. The
loarth iype of vapor phase degreaser 5 the ultrascaoic
degrester. Such degressers e wmeful for cleaning critical
pirts, An ulirssonic degreaser s o iransdecer mounlel o
the basz of the lank which operates in the range of 20 kHx
o 40 kHz The transducer allernately comprosses and
expands the snbvent fomisg small bubbles whsich, in ham,
eavibale 4 enllajse o e sirfice af the part, Thes cavaaling
phemomenon disnspls the adbearing sedls, thereby cleaning
the parl.

[iMrT] Cooventions] solvemts ussd with the foregoing
vapod phass degreasers includs inchlorosthylene, peechlo-
roclhylone, methyl chilooform. methylkemse chionde, CFC
113, dibromomotbare, bromochloevemethane, irichloeoieaf-
beomethane and vanous bydmochlomibeomcarbons, sod s
“lieresnlve” (mumafaciured by Allied Chemnical), Vapos
degreasing lechiniques employing the foregoing solvenis e
cquivalents thereol arc tagght in U5 Pai. Moo 3,ER1940
which isswed on May &, 1975 1o Carl Manin Brock. Unfior-
umaredy, however, sech solvenis are tvpically on ibe Clean
Aar At bist of high oxone depleling chemicals and, (s, they
are being phased out of prcduction end/or benned from use
I ibe Usiied Stetes. Ths, there extsis & necd (or 5 solvest
which can be used in plice of these b dl depleling
chemicals in vapor phass devgreassm.

[O00R] LS. IMai. Mo, 4,056,400, which isssed i Roberi 1.
Cramer, et 2], on Mo, 1, 1977, describes s methosd in wihich
i mumber of son-regulsied ofone depleting chemicals,
inelading o-propy] beomide, are wsad in cloaning polyenes
thane foam genersiing equipment. Cremer, e ol iesch s
meihod wherein & snlvent composition described thercin is
esel for eleasing 3 polyurcibane fosm gencraling sppazalus
ar @ sepmenl thereol. The sobamis fzeghl may be periodi=
cally injecicd under prusswrny \hrowgh ke mixer ponion af
the foamdng epparabes in order o puge o of el
unrescied o panially foam forming msterak, Unfons-
malely, the method described in this patent would be woially
meffeciive because s compositinn does not include the
appropriale sishilizers necessary m prevent the n-propyl
bvenlide froen Pecorming acid and thercby allackimg the
mesa] surfaces whilch mighl be pliced inta the vapor layur

[He®]  The mse of bol salrsied vapors of a lignid hale-
genabidl hydrocarbon, incheding bromochlommethane, i
tmughs in LLS. Pat, Mo 4093838 which ssswed 10 Robert ),
Keelly, el al on Mar. 18, 1990, More particularly, this patent
Iewches the genoration of & pool of kol saterated vapom of &
halogensied acyclic hydencesbon, Pacss of paper slock
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wiiich heve been coated with “hol mell" ooatings, such as
are used an consemer liems end milk carloms, eic., are then
placwd m the vegor poal and, ereaficr, they are aglrarsd
Agpin, il 58 noled tsal this melod woukd be inelecive at
cheaning Bex and othor artickes bocanse af the acidsc naure
of ihe poo-stabilizsd compoumnd siilied therein which
wonld eod o desteoy e obgect rasher thas just clean it

[mai] LS Pa, No, 5400507, which issucd 1o Richard
O, Henry om Apr. 4, 1495, discioses a solvent mixrure for use
in vapar cleaning degreasing. Dibromomsethense i uscd as
the principal componenl. The dibmmomeothane s mived
with wiber eolvens which are intended io stabilize the
difomomethies and (o prevens the solvent mixiure from
becaming seadic an e relesse of bromine Ini the simo-
sphere, Although |be salvent mixtere disciosad therein is
reacire atabde 1Ban cither of the sslven! mixiures laopht in US.
Faa. Mos, 4,080,800 and 4,193,838, there are still & number
of disadwantages sssoeiaied wilh the sse of dibmmomethene
which made il unsasilahle For use 25 a solvent in vapar phass
degressers. In fact, the Clean Air Ad pow by dibmo-
mametane 48 an ceaoe depleting chemical which is banmed
from use in wapor degieasers of amy cahey cleaning process
which risulis in stmospheric elease.

[{IJ]I] In view ol the feregaing, it is readily spparcot that
b romaicg o seed an the anl [or & salvenl mivlure whsch
is switahle for molecular level cleaning of pars without the
use of any of the high oeoee depleting chemicals that are
udenlificd a8 Chass | or Class || makerials o the U S, Fedenal
Begister, Vial, 58, Mo, 236, Friday, Dee. 10, 1993, Rules amd
beomochloromethine as o polential oeane deploler and pos-
sible banming in the U5, Fedoral Register 40 CFR. Part 83,
Wl ofl, Mo, 145, Papes 3AT20-38754, Jul. 33, 19495,

SUMMARY OF THE INVENTION

[0L2] Ibis an obiject of the invenlon W overcome ol sl
ane af the problems desonbed abova.

[0013] Acooedingly, the imvenliva provides a salvenl mix-
ture which can bo used in vapor phase dogreasers in pleos of
iradiimen] solvenis,

[DD14] Moo particularty, tee invention provides a solvenl
mixture for use in & vapor degreasing sysiem, the sodven
misture comprising elfectve amsounis of n-propyl bromide
amd 2 beasi ane bow boding sodvenl or micture 1Bereal snd,
preferahty, & defuxing aodior ipmics removing sddigive
pidior al beasl g aaliirelid leipdine

[001%] In anoiber spect, ibe imvention prowides & metEod
for clesning sn article an & vapor degressed, ihe metod
compeising: (&) prowvidieg o vapor degreaser system; (h)
acdcing, 1o the sodvent rescreoir af the vapor dupreascr sysiom
the imveniive solvent mixture; (c) boilmg the salvenl mixiuee
1o fiarm & vapor layer; (d) inteoducing into the vagor laver gn
ik o be cleamsl; and, (=) emoving the astick fnom the
vapar Eaver.

[OB16] I dhis metbod, the vapor Eiver condemnses on the
aricdke;, herelyy subgeciing (he surfacs ol the artick o &
solvent-fushing aclion as i Qows dosoward. The solvest-
flushing action dissalves the hydrocarbon contanxinams and
removes them Trom the obgect, therehy cleaming il As sech,
using the method of the present fmveniion, oil, gresse, masin
[lax asd other onganic material can be readily removed from
the article of innepesi
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[HET] Oabsr [eawiees, clgicts, snl sdvanmages of ihe
imveaition and ils preleerod eobodiments will Beonive sjpar-
ent fenm o review of the detziled description which follows.

DETAILED DESCRIFTION OF THE
INVENTION ANIY FEEFERIEEL
EMBODIMENTS

[DOEE] ‘The solvent mixtare of the invention is pon-llam-
muabde, noo<coerosive, and noo-hazardous. Moroover, il has
i high solvesey and & low oeone depleton potential bypi-
cally between 0000 sl 004 amd 3 plobel warming potentisl
Iypically belween (W01 and Q3. As such, the sohwal
mixture of the present invenlion can ellectively be ssed B0
remnove oil, grease, rosin, Aux, and olber arganic contami-
manis freen the susfeces of memenous articles, e.g., electricsl,
plastic amd Metilhe pams

[001%]  Prelecsialy, (b mnvenieon peovides o sodvenl mix-
lre for use in o vapor degreasing sysiem, lbe sl
mixture comprising: (a) about 85 wi. 9% 8o less tham abowsi
0% wi. % n-propyll bromide; (h) O wt. % 1o shout 6.5 wt.
% of otic of & misture of sasursted lerpencs, the Pl
mixlure preferably comprisang sboul 35 wi % o aboul 50
wi % cis-pinzoc and aboat 35 wi. % to about 50 wi %
Irsns-pinane; (o) an efective smount, preforably shout 3.5
wl, B o abaul 5wl % ol & mixure of low bailing salvenis,
the [ baailing sodbvenl mixtuee preferably compeising about
L5 wi % 1o aboud 1 wi. B nilromethane, aboul 0.5 i, & o
shaut 1 wt, % 1. 2butylene oxide, and ahout 2.5 wi % o
shiul 3 wio % 1 d-<dioxnlane; end, (d) 0 wi. % up o shout
5wl % ol o lessl one delluxing andior iooks mmavisg
skditive selecied from the group consésling of scc-butancl,
ethanal, snd methamal.

[iM1Z0] 0In a presenily preferred embodiment, the terpene
mixture of cis-pinane s iraps-pinane includcs ierpenes.
Sudlabls lerpenes inglude, bul are ool limik ko, o0 or more
ol the Inllowing: endo-isccamphend, a-pinéno, ca-pama-
menikane and wrans-para-menthane. In asciher prefermed
embodiment, tho terpene miviere funber includes endo-
'ﬁa.mmpb:n:. CL-paDEDs, ﬂﬂrpﬂi-ﬂh‘-ﬂm# Al MrAEE-pare-
membane. IF present, thess jerpenes an, individually, made
wp o WWFE of the lerpene conton of the solvenl mixture and,
prefembdy, abowt (L0l wt. % 10 sbout 6.5 wi, % of the
solvent mixnsre, and highly preferably abous 005 w1, % w0
abowl 5wl ® ol the salvenl moxiore,

[021] One of functions of the low bailing salvenl or lew
bailing salvent midure & o peulralize any free acid thal
migh resuli from oocid micn of the mixeare in the presence of
aw, fram hydeolysts of the mixrare in the presence of waler,
and from pyredysis of the mixiure usder ihe Influence of high
temprralencs. Mborcoser, The Jow boiling soheend or solvenl
mixtute serves 1o prevenl piking or coreasion of meisl
anicles which sre placed In ke vapor lxper,

[NKEE] 0t hes been discowesed thal the sodves mixnice of
1 Ervesnition mets the destred characieristica for the proper
cleamng ol clecineal parls, melals, platios, elstomers,
circwil boands, clo. More parisculasty, the solven) mixiure of
ibe inveniion Bas the fodlowing characierissics: (1) il &=
properly stohilized sgueinst sey free acid that mighl mesult
from vadation of the mixiure in e presence of air, from
hydrodysis of the mixiure in the presence of waler, and feom
pyrodysis of the mixture wnder the influeoce of hagh wem-
perarares; (Z) ol s non-llammahble sl noe-cocmoaive; (3) the
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varions companenis of e solveo! mixluog am nof negulaned
by the U.5. Clean Air A wod (4) pooc of e vanous
COHNpDERs of the salvenl mimiure ere Enown cances Causs
ing apents (e, the vanous compoaents are nol liseed by
N.TL, LAR.C. and California Proposilion 65, nod are (key
regalated by OSHA). Moroover, the solvent mixter of the
invention bas a high solvency with a kauri-butamal vales
sheree 1200 and, more preferably, sbove 125, In addibion, the
sobvent mixiure af (ke inventdon hes an evapomalion ralo of
il dess (00 where that of 1,1,]-trichiorcethipe=1, Upon
svaparalion, (ke solvenl mixre of 1the invention leaves &
nun-volatile residuc (MYHR) of lcas than 2.5 mg {or less than
abovol 500 ppen) and, moso prefombly, oo mesidue. Funher,
jhe solvent mixiume of the invention has a laient heat of
vaporization of shout 58.8 csly which, in turn, ficiliates
condemation of the solvent mixiuee on ibe chiller side of o
siandard vapor degreasing ayslom

(23] In adkdition, 1he use of n-propyl beumide in the
solvent mixlure of the invention bas significant advanlages
over the wse of ddhromomethane and bomochlnrmmethiase.
In comrass w p-propyl bromide, dibromemethane i bsed
by the Clesn Adr Ao a5 sn oeone depleting chemical which
is banoed from e in vapor degressing or olber cleaming
processrs mvolving almsaspheric release and Bromochio-
romethane which is suspect of bavimg o DD of A
wivere the OOP of the bamned 1,1, 1-inichlceoethase=il.] and
bromochlcromeethane will md obiain SHNAP approval and
may be banned. Momeover, m coolrsl o g-propy] broemide
which has an akmospheric life of about 710 14 days aml an
OF af (0l-004, dibcomamethane Bas an atmospheric
life of sbout theee yeurs and bromockloromeibane of three o
fesr riwcwsitlte aed & CHOP of 0U08-1.2 Dilwoenomethane is
moes 1oaas Than oepropsd bromede: amd, 5 Goninst @

myl bromide, dibromomethine enderpess hicaecssnulalson
(e, im Bsh amd agualic lfc) ln sddition, whide both
dibromomethane and n-propyl bromide nesct wilk strong
buses, strong oxidizing spemts, aluminum, calcism, zinc,
miggneslum, alliys, ete, the compoands foomed with dibeo-
mometane we (ypically shock seesilive and, thus, paign-
tially explasive, whoreas those formed with e-peopy] beo-
mide are nob. Furiher, the chemacal end physical propertics
of the pepropyl beomide-based solvenl mixiwes of the
imvemion meke ihem more eosepy efficient than the bawmo-
chlaromethiee or dibromamethane solvenl mixtue of the
price ari or the beoned solvents 1.1.1- michlomethylone,
wrichlorcethylens, ar methylene chlonide. As o resuli of iis
beailimg, painl, sgecific beal sl Imenl beat ol vaporizsiion,
the o-propyl bromide-based solvenl mizluges of the inven-
tion roguire about the same or less encrgy 1o camse the
mixlure 1o boil and creale a demser vapar oone [or cleaning

[m-'II Tha sec-butanol, clhanal, amlor methenal present
o the solvenl mixten: Tendionfe) &8 an ol o dellaxing
and'oe in removing, ionic species in vapor degeeasing and
cald hatch cleaning operuticos,

[M25]  The presence of see-baenol enhances flux pemioval
Eor type W, type RMA, iype LA, and symihelic Auges
Seebignal sbe enhasces cleasing of polar and nen-polar
soils inchedling hand oils; solder ails, greases, siliconas, and
similar eails.

[028]  Metbaned is ellziive in enhansing removal of 1ype
Aoacd type RMA foxes. Elfano], whon preseot, fonms an
areokropic mintene with n-propyl bramide, and is espocially
useful in deBuxing soldered metal pes.
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[0027]  The defluxing amdior onics removing sgest or
maxiiire af agents is typically used bn in effective amoe of
up fo abowt 5 wi %, preferably 3wl F oc bess, and highly
preferably shout I wi. %, based on ke folal sohent com-
pasitioa,

[O028] As g resall of the foregoing proporlics, the solhvent
mixiure ol the invention can be advantageously used in
vepor phese degressers in ploce of traditionad sobvents
including, for example, wichloreediylene, perchloenetyl-
ene, mathyl chlamform, methyleoe chloride, tnchlaralrif-
luceoethane, ddbrmomomethane, CFC-113, elc. Momwowver, the
sofvent mixtare of the invention can be effectively used o
the fomr major types of vapor phase degreasers, ie., the
Armight vapar cyele degresser, the vapor-spray eycle
degraaser, and the Byuid-vapor degreaser and the ulfrsomic
degresser. [m sdditico, emisices [om a wapor phase
degresser operated with the sobvest mixture of the inventicn
afe wi low that locsl exhsnst ventilstion s oot reguired,
although in some inslances, such s aysbem may shll be
desirable.

[Wr28] The sehvemt composition of (be inventing i simply
prepared by combining and mixing iogetber the n=propyl
bromide, the lerpene micure (if preseat), the ko bodling
snlwvent mixiore, and the defluxing sodinr ionics remaovieg
agent (i preseat) in e desivsd of specilicd proporions, The
salwvent mixture is then ready to use a5 the sobvent in 2 vapar
phazz degreaser sysiem. mepropyl beomdde {C;H,Pr e,
CHLCH,CH, Be) is commercially availille from Deadd Sea
Broming LTD larsal. The perpenss wsed 1o make up the
ferpano mixture are commercially available from SCM
Glidoo Jacksoaville Fla. Nitromethane (CELNG,), 1 3-di-
opalene, snd 1 2-butylens oxide {alsa known as 1 2-ep-
oxyhulane) are eommercally avadalsle from Aldrich Chemi-
eal o, (Mibwaukes, Wis ) Sec-butanol s also avallibie
from Aldrich Chemical Co. 1o sklibon o perchasag 15
{orogoing compounds frsm commerncial soarees, it will be
appareat o those of skill & the art thal sech compounds can
e readily symthesized using known synisene proceduses.
For instasge, n-propyl bromids can be prepaned, for
uxample, when alevhals react with either mongamse acid
halides or wilh hydrogen halides. (5o, ©g., Carl B Nollor,
Texshoot of Orpanlc Cheminry, Ch 6281 [1956), the leach-
iegs of which are [pcorpornied hercim by reference for sl
purposss).

[N30] o amother aspect, the iovendion provides a method
of cleaming anticles im & vapos degresser using the salven)
maixtsee of the invenison. [n il meibod, the solvenl mixbere
of b fEvenlion is sdded (o 8 vapor degreaser, such ms
Raron-Wakeshes or Bransom models. The Thermosdad oo the
vapir degreaser s Iypically sl 1o 3 lemperatere of abom
156® I. o aboul 160° F. (Ultrascmic degreasers can opernle
effeciively al lemparstures s kow as F F) In this 12m-
perale range, ibe e-propyl bromids preseod @n the solveal
mixture will boil. When the solvent mixtere reaches o
lemperature of about 156" F 1o aboos 1607 F., & vapor Layer
will ppesr abve the anlvesd as & sl This vapor mist
coemiiruies ibe principal festure of cleanmg by i vipor
method. When the vapar mesl appears, Lhe objuc) o be
chaned 5 placed into the vagar layer The vaper condenscs
on the obgoet and subjects e surfice of e ohject o &
=0lwe ing aciton a5 @ flows dowswasd. The salveni-
flusfing actica dissalves the hydrocurhon comaminants snd
removes dhem from the objed, therchy cloaming il The
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liguid deops are then collected 8 recrvonr aed ane revapar-
imed, typically throwgh 1be use ol slam-heating s, This,
ihe sufface of ibe ohjec = comimally rinsed with fresh
sipdvenl. As such, usng the method of the mvendion, oil,
grease, nomin ux and olher coganie maierinl can be readily
remaved from 1be object of inberesr, Marowes, (e vapors
from the sobeent will not cocltain amy of the remoscd
comlaminists snd, dhus, the vaposs can be osed o clean
akbinal aljects

[M831] The iswention will be deseribvel In grester detail by
way of specific examples. The [ollowing examples ane
offered for illustrative purposes, and e imonded ooither 1o
linsit or define the ioventson in sny manner.

EXAMELE |

[M032] A salvent misie @ seconding: with the invention
was hlended apd sided ogother o0 8 sandard vapor
degreaser, the salvent mixture comprisieg: () shout S04wl
B n-prapyl bromide; (i) about 6 wi. % of o mixure of
saburaled kerpincs, (he lerpess migmine comprising aboul 45
wi % cis-pinanu, abowi 45 wi. S irans-pamane, aboul 2 wi.
%5 eodo-pocempiene, abool 2w, % oepimene, shoul 2wl
B cie-pars-menthase wnd abont 2 wi % irEns-para-men-
thame; and (&) abool 4 w1 5 ol 4 misnene of o Boiling
salventx, ke low boeding solvenl makiure comprisang abosd
05w, % miieethase, aboan 008 wi, % 1,2-butylene oxide
and shoul 3 wi B 1 3-<disaalene, T8 thermosisl on the
wapor degreaser was adjusted toa temperalune of ahoul 160"
F. and the syvsiem was allowed 1o equilibesie. Afier the
mixtuie insile the salvenl reservoir resched o lemperatore of
about 160° F, ke mixlere bepan o bodl, Upos inspectin, a
wapor layer several mches thick wos obsgrved mside the
wapor degreaser unil. Encugh vapor was being evabved 1o
eondense pnd be circulaied from the chilled side of 1be vapor
degreaser o 1be boiing side of 1B vapor degreaser
EXAMILE I

[MAA]  Fifteen gallons ol the salvent migtuee describod in
Examgple | were added 1 @ vapor phase degresser, The
Ihermoslal on the wapor degresser was Bdjissd 1o 5 lem-
perature of abowl 1607 I, and the syslem was allowed o
equilibrase. ABer ihe mixture isside the salvent reservair
riachel a wmperature af albwoul 160° F., the maxiuee begas
bodl. A baskel of slec] parts eowerod with lhiiem-hased
prease was pliced imthe vapor luver. After a period of about
0 mecnacts, the basket of steel paris was removed froen the
vapar layer, All of the lithivm-based grease hal boen
remavel and the steel paris were complelely clean Using a
samilar procedure as thal jesl described, piooes of shoct
melal contmming Light minciad ails, silicone oils, litkiom
preases, aml alber ypes of indesiral releass flulds were
placed in the vapor laver to be cloaned. After a period of
abwoul & minute, the pacces of sheet meta] wers removed from
the wapos loyer. All of ihe comammants, |.e., the Lgh
mimcral oiks, silicone pils, Mhiam grewses, and other types ol
indusirial micase flusds, had been removed.

EXAMPLE Q0L

[Mi34] Fifioen galloss of the solvenl mixtare described in
Exsmple | were sliled w0 o uliresonic degresser, which will
operate clftctively with the mvenlive salvenl mixbere al
lwmpersiures @ the ange of W° F o shout 1607 F, The
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ultraromic degreaser had 8 trapsducor mounted at the base of
ihe fank which operaies in the range of 20 KHE o 40 EHx
The thermostal an the wliresonic degrenser was adjusied (o
 lemgperalurs of ahout 160 I, and the syalem wan allowed
i equilibrate. The ultrasomic degreaser also ompkryed water
chifled codls 10 coptnol the wolvent vapors and 1o eliminate
the need Tor 2 bocal exbusest ventilsison sysem. Several el
parts ooaled with lithium gresse were insmersed i (e
sobvent [or aboul pee minute. The transchier allernaiely
somnpessed wnd expenided ihe solvest thercby foaming small
hubbles which, in tem, caviteied st the sarface of ke Ehism
grease coaled steel paris. The cavilation phemomunon dis-
repled (b sihering soils snd clesned the pans. Using 2
similar procechie as hal just disorisd, peces of shec)
metal containing light meneral pdls, silicons ods, Lihssm
jreases, and other types of industrizl releass fluids were
immersed in e ultrasonic degreaser. After a period of ghoui
1 mimitg, the piecss of sheet melal v memoved from ihe
vapor layer. All of the conlaminants, ie., the light mineal
ails, silleooe oils, lithiem gresses, and aiker types of indus-
trial rekeass Muids, bad been remaved.

EXAMPLE IV

[MIAF] Five gallons of the sobveml mixture doescribed in
Example | were sdded o an emulsion scak task. A sleel pari
coated with Hihiem grease was immersed fie one minoie
inio am urrmlssan soak tank containmg (he solvenl mixiume al
s lempersiure, While snme cleaning nooemed, the resuhis
g clessing was ool ai the moleculsr level. Similarly, five
galloes of the salvenl maxiuee deseribed in Example | were
added 1o 2 heated power washer emmlbsion degreaser. The
thermostal on this degreaser was adjused 1o 156 I, just
Bedow the hodling poisi of n-propy] bromide, ind the system
was allowed o equilibeate, Thereafler, (he solven) mixiure
was sprayed on sieel parts which were coated with Lithium
jgrease. Uipon inspection, il was observed that the resslling
cleaning was al e molesular level

EXAMPMLE V

[36] Staxnderd concsion desis, similar 0 those per-
foamed by Daorew Chemical Company, were perfimed nsing
the solvenl maxiire of the mvealion, a8 padilion 18 &
polential problem with all sodvent cleanems. In addition,
methndology simdlar so that used by Dow Chemicel Com-
pany was sl 1o show Lquﬂ:'\".'um 1o exmshmg Clean Aar
Act banopd sohamis. Inoperlormimg these kesl, sirips ol
copper and steel measuring 1* wide by §° long and of 20 /mil
thickness were baffed on o beli sander 10 remove 1oy oockde
films. Fifty millilers of the selven) miziure describi in
Example | weee placed in 1 cylandrical Pynex plics comiziner
and sirips were placed in so that 73% of |he s=rface was
mmersed i the salvent. A sample eontaleer filked with tp
waler was used a3 a conlred For the test fo insare thal \bere
wire mo &lloys present in the metsl strips which would have
been prevested oxidabion. The openings of the sample
eonlaigers were all sexled with eock sloppers 8o redues
evaporation. Adter an eighl bour incubation period and a 24
hour incobations period, the strips wers removed and il was
delermined thal the snlvend mixiure of the present invention
WES (-COrfsive,

[3T] i s 10 be undemsiood ikat the abeve deseriplion i
inbencked fo b ilustralive and nol cesiricinee. Many cmbodi=
menis may be appareni 1o those of skill s the ar upon
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reading the shove descripiion, The soope of the ievemstice
showld, theeelore, be delemioed mod with refercnce e the
faregning description, but should imstead be dotemined witk
reference |0 the appended claimes, along wilh the full soope
af equivalenits in which such claims are eniitled. The dis-
closures of all anicles and refercnces, iocheding patcnt
applicalioes and pablicsticss, are incorporsted Berein by
reference For all pempposcs.

What & claimed =:
1. Asolsent miarur [or use In & vapor degreasing sylem,
maxl malvenl maxiume commprising:

{a] shoul B wi, % o less than ahout 86,5 wi. 5 a-propy
heomade;

(b shoul 3.5 wi. % o kess than abowr 15 wi, % of a
mixlure of kw hosling solvenis, said solvenl mistune
comprising shounl 05wt % o abowol | wil %
natromethane, aboui 05 wi. % o abowi 1 wi. %
1 2-hurvlene oxide, and abom 25 wi, B li alweit 3w,
% 13-dioxolane; and

] an clfectve amount of up o abonl 5 wi % of al lcast
one sdditive selecied from ihe group consbsting of
seg-hubams], clbumnl, amd methanal

2. The solveni mixmere of claim 1 furthér comprising an

offective smousd af al lessi one saturated terpene,

A The salvent misture of cliim 2 comprising up w abour

0.5 Wi % of 0 erpene mimoee of Cit-prmans and Irom-

pimare.

i, The solvenl mixture of claim ¥ whenin said terpene
mixiure comphises sbour 33 wi, % e sboul 50w, B
cls-pimane amnd shoul 3% wi. % o about 50 wi % iraes-
peni,

A The salvinl mixiues of cleim 2 whenin said lerpene
maxlure fusther comprises at loast ono lerpene sckeciod drom
the group consisting, of endo-isocamphess, o-pinene, cis-
pera-menihane, and wans-para-menthane

B, The sehvemt mixiurs of <laim 2 whercin s16d |crpeoe
mixturg further compeeses endo-mocamphens, a-pinene, cis-
prra-momhbane, and Iranssparasmenthane.

7. The solveni mdxiure of claim 1 wherein sabd addiiive
consies essentelly of mpodo a=oul 3 wi % of see-bulancd

B, The solvenl misture of <laim 7 wherein said sec-
brulannl comprises shout § wi % of said solvent mixtore.

9. A methad for cleaning an ariicle in & vapor degroaser,
said methnd comprising:
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(u} peowiding & vapor degresser sysiem;

[} adding o 1he snbven) reservoir of said vapor degreaser
syslem & solveni mimure, sald snlvent mixiure come-
peising!

i) about 85w, % d0 less thas shout 965 wi. % opropy]
bremde;

i) aboul 35 wL % 1o ks (Ban abowl 15w T of &
mixture of ow bailing sehwents, said solvenl mixiure
cosnprisang sbout 0% w1, % o sbour 1 @i %
milrEsthans, abowl L5 wi F 0 aboul 1 w1 %
1 2-biiykne oasde enil aboul 2.5 wi. % to about 3wt
% 1 3-dioxolane; and

i) am elfective amounl of wp to aboul 5 94, T of af kast
one addilive sclocted from ke growp consisting, of
sec<hutanod, ethaoal, and methanol;

(<) boiling said sohvenl mixiure to fom o vapor layver;

() imtnxlicing ok maxl vapar layer mid arlicle 1o be
cleaned, sail vapar layer condensimg oo said ariick,
thareby subjectiog tho surface of said srticle w0 &
snbvend flushing actiong and

() remowing, said anticlo from said vapor layer

10. The method of claim % further compeising an effective
amouer of ab keast poe satumicd lempene,

11. The method of claim 10 comprising up 1o about 6.5 wi,
% ol a lerpese muixiune of cis-pinane and Irans-pinana.

1. The method of cleim 1 wherein said 1erpene mixtene
comprises #bout 35 wi % to aboul S wi % cls-pinane sl
sbaut 35 wi. % 1o about 50 w1, % mans-pinzne.

13, The method of claim 10 whereln sadd lerpese mixiee
farther compnees 8 erpene selocied from the group con-
sisting al codo-isocamphene, o-pinene, cis-para-monibane
1nd trapsspars-menthane.

L4 The method o claim I} wherein said tenpene mixture
ferther evenprises emdo-ocamphens, a-pinene, cs-pam-
menlbane aod trans-pacs-memthane,

15, The snethod of claim 9 whersin said defluring addilive
consids essentially of op o about % wa, % of soc-botennl.

16. The meibod of claim 185 wherein said sec-hutancd
comprises shoul 1 wi % of said solvent minbare.
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