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INSTRUCTIONS TO CANDIDATES

1. This Paper consists of 16 pages, including this cover page.

2. Write your answers in English. Answers in any other language will not be marked.

Answers in illegible handwriting will not be taken into consideration.

3. Two copies of the question paper are provided, one is for your reading and the other is
for your use (optional) when answering the question(s) in the Answer Booklet(s).

4. Only your answers and/or drawings to the question(s) written or glued in the Answer
Booklet(s) provided by the Examination Secretariat will be considered. You are to write
on one side of each sheet in the Answer Booklet (s).

5. Information provided in the question(s) may be obtained from actual situations or
modified therefrom for the purpose of this examination. You should accept the facts
given in the Paper. Assume also that the prior art given is exhaustive.

(a) Your task is to prepare a draft response to the Written Opinion, including
amendment to the claims if necessary. The basis for any amendment proposed
to the claims must be indicated.

(b) For the purpose of this Paper you do not need to propose any amendments to
the description of the Patent Application.

To be continued
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7. Candidates may find more than one potential amendment that may render the claims
valid by overcoming the objections in the Written Opinion. In the advice letter to client,
candidates should identify the amendment (s) that give (s) the best protection to the
client and give recommendations to client, including the option of using alternatives, if
any. '

8. The advice letter to client can be prepared in point form.

9. The documents provided in the question are:

(a) Document A — Letter from Client (includes questions) (2 pages);
!

(b) Document B ~ Singapore Patent Appllcatlon 20060002 (5 pages
of descrlptlon plus claims and 3 pages of drawmgs)

(c) Document D1 — Extract from Car Magazine dated 1 June 2005 (1 page)
(d) Document D2 — Extract from Car Magazine dated 1 June 2006 (1 page); and

(e) Flyer enclosed with client’s letter (1 page of description and 1 page of dfawings)

End
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Document A — Letter from Client {includes questions) (1/2)
You receive the following letter from your client:
“Dear Patent Agent,
Re: éingapore patent application no. 20060002

Thank you for your letter enclosing the examiner’s first written opinion on the above case. Sorry
for not providing my instructions earlier. If you have time to respond to the written opinion,
please do so. Otherwise, please pay the grant fee as soon as possible. In either case, make any
changes to the application you deem appropriate. Does it matter that claims 1 and 3 seem to

define rather different inventive ideas? ’

"The three embodiments described in our pat'ent application 20060002, continue to sell well.

However, we have just expanded our product range. | enclose a copy of a flyer distributed when
we launched the new product publicly last week. We assume that our patent application covers

this new product also.

In answer to your query, we have no interest in expanding our commercial activities into the field
of "front air bags” as defined in the application. Obtaining any such legal rights would
antagonize o?ur best customers, who themselves manufacture “front air bag systems".

You review the file and note that the client (a company vcalled Sidewinder.Pte Ltd) has two
relevant Singapore patent applications, and none in other countries. The client’s first Singapore
patent application (no. 20050001, here called ‘001) was filed on 30 June 2005. Singapore
application no. 20060002, here called ‘002, is the client’s second patent application, filed on 30
June 2006 claiming priority from ‘001. It was filed with a request for search and examination.

No action has been taken on either case since filing. Applications ‘001 and '002 are identical
except that ‘001 lacks the description of the second and third embodiments in ‘002, i.e. Fig. 5,
the two paragraphs at the end of the description reading “In a second embodiment...t;elow Tq",
and claims 2 and 3. The portions of ‘002 which are absent from ‘001 are shown in bold.
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Document A — Letter from Client {includes questions) (2/2)

The written opinion alleges that "all claims lack novelty over references D1 and D2”. It makes no

other objections.

1) Suppose you receive the client’s letter on the day of the deadline for responding to the written
opinion. Prepare a response to the written opinion,
[83 marks]

and brief notes to your client.
[7 marks]

2) Suppose that you receive the client’s letter after thé deadline for responding to the written
opinion, and that an examination report with content. identical to the written opinion
subsequently issues. Indicate brieﬂy what action would you take before paying the grant fee,
and how it would differ from the action in situation (1).

[10 marks]
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Document B - Singapore Patent Application 20060002 (1/8) -

Singapore patent application no. 20060002

Air-bags for passenger cars were first introduced in a form which today is called a "front air bag”
system.

The control system of an air bag system is shown in Fig. 1. An impact sensor 1 (e.g. a pressure
sensor or accelerometer) detects an impact against the front bumper of the car, and accordingly
generates an impact signal. The impact signal is transmitted to an airbag control unit (ACU) 2. If
the amplitude of the impact signal is above a threshold (indicating a relatively strong impact),
the ACU 2 transmits a respective ignition signal substantially simultaneously to each of a
plurality of capsules. The capsules are labeled “X” in Fig. 1, and three are shown, although the
number may be higher or lower. The capsules X are filled with a solid propellant, and are »
located in a fabric airbag 4 (the fabric is typically nylon). The propellant is ignited by the ignition
signal, and gas explodes into the airbag 4 at speeds of up to 320 km/hour. This causes the
airbag 4 to expand rapidly.

The front airbag 4 for a driver is typically located in the centre of the steering wheel. The front
airbag for a passenger in the front passenger seat is typically located in the dashboard in front
of the passenger seat. In the case of an impact to the front of the car (caused for example by
the car driving into a wall), the airbags expand into the respective spaces in front of the driver
and front passenger. The respective inflated airbags reduce the deceleration experienced
respectively by the driver and passenger during the crash. While there are obvious safety
concerns involved in rapi'd expansion of an airbag so close to a human's face, reseérch has
shown that these risks are outweighed by the additional safety provided by the airbag system.

Unfortunately, front airbag systems only protect the car occupant against a front impact. They

do not provide protection against a side impact, such as one in which another vehicle cannons
into the side of the car. Accordingly "side airbag systems” have been introduced. As shown in
Fig. 2, the airbag 4 of a side airbag system is initially located on the side 5 of a car seat 6. In Fig.
2 the car seat 6 is illustrated. A driver sits on the surface 7, and grips a steering wheel 9
supported on a steering column 8.
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Document B - Singapore Patent Application 20060002 (2/8)

The side 5 faces toward the corresponding car door (not shown). A side airbag 4 is initially
folded into an elongate configuration extending from near the top of the side 5 to near the
bottom. The capsules X are located within the airbag 4, spaced apart vertically. The airbag 4 is
controlled by a control system with the structure shown in Fig. 1, but in this case the impact
sensor 1 is located within the car door closest to the seat 6. Upon the impact sensor 1
generating a signal indicating an impact above a threshold T, the ACU 2 transmits an ignition
signal to the capsules X. The capsules X ignite, generating gas to fill the airbag 4. The
expansion process of the airbag 4 is shown schematically in the series of images Fig. 3(a) to
3(c). Although most of the airbag expansion is horizontal, the upper edge 11 of the bag is urged
diagonally upward, so that the upper edge 11 of the airbag 4 comes to rest above the head of
the car occupant, pressing against the ceiling of the c’ar.

Most design features of the front-located air bag were easily transposed to side air bag systems.
However, the “side airbag” 4 shown in Figs. 2 and 3 is different from the airbag of a “front air
bag” system. Whereas a "front air bag” has, when expanded, a generally spherical configuration
to fill as much as possible of the volume between the passenger and the front of the car, a side
air bag is designed such that in the expanded state it has a generally planar configuration, so
that it fills the smaller and generally planar space between a car door and car seat 6. In addition
to protecting the passenger sitting in the seat, the airbag 4 shields other passengeré in the
passenger chamber from broken glass exploding from the passenger window. This is why it is
desirable for upper edge 11 of the airbag 4 to press against the car ceiling: it forms a seal
befween them (front airbags, being much lower when inflated, do not significantly shield other
occupants of the car from windscreen glass).

Side air bags also suffer from safety concerns. Although a side airbag only tends to impact the
arms and legs of occupants of the car seat 6, it does so with great force.

Summary of the invention

The invention proposes a new and useful air bag system, as defined in the claims. In general
terms, the invention proposes a more sophisticated control system for igniting the gas-propellant

capsules.
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Brief description of the figures

Fig. 1 is a known control system of an airbag system;

Fig. 2 is a perspective view of a known side airbag system; :

Fig. 3(a), 3(b) and 3(c) show stages in the deployment of the known side airbag;
Fig. 4 is a graph indicating the operation of an embodiment of the invention; and
Fig. 5 is a block diagram of the control system of a second embodiment.

Detailed description of the embodiments

A first embodiment of the invention has a control system for a side airbag system as
represented on Figures 1-3 and in which the ACU 2 i arranged to compare the amplitude of the
impact signal received from the input sensor 1 to two thresholds T, and T, (where T1<T). If the
amplitude of the impact signal is between T; and T,, the ACU 2 sends an ignition signal to a
sub-set of the capsules X (e.g. only to two of them). If the amplitude of the impact signal is
above T,, it sends an ignition signal to all the capsules X. This is illustrated in Fig. 4, in the case
that the number of capsules X is three.

The embodiment is motivated by the observation that, depending on the characteristics of the
impact, the trade-off between the need for a rapid expansion of the air-bag, and thé risk of
damaging a passenger, is different. In the case of a relati\;ely weak impact, the expansion of the
fabric airbag 4 will be relatively slow, so that the individual impacted by the balloon will not be
damaged by it unnecessarily. Conversely, in the case of relatively strong impact, for which
defending against the impact overrides all other considerations, the expansion of the fabric
airbag 4 must be very fast. Thus, the expansion of the airbag 4 is selected to match the strength
of the impact, thus providing for each intensity range the corresponding optimal expansion rate.

A second embodiment of the invention is a side airbag system (again, as shown in Figs.
2 and 3) which has the control system illustrated in Fig. 5. Elements having the same
meaning as in Fig. 1 are given the same reference numerals. In the second embodiment,
the seat is provided with a passenger sensor 12 for generating a passenger sighal
providing an indication concerning a person located in the car seat 6. The passenger
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sensor 12 may be a weight sensor located in the lower portion 7 of the seat 6 for
generating a passenger signal indicating the individual’s weight. The ACU 2 receives the
passenger signal from the passenger sensor 12 as an input. This helps the ACU 2 to
control the selective firing of the capsules X. In the case that the passénger sensor 12
indicates that a person is not present in the seat 6, the risk of the side airbag 4 impacting
a person is zero. In this case, upon receiving a sufficiently large impact signal (i.e. above
a threshold T,) from the impact sensor 1, the ACU 2 controls all the capsules X to ignite.
Thus, the airbag 4 inflates as fast as possible, to minimize the chance of glass from the
car door spraying into the passenger chamber. Conversely, if the impact sensor
generates a signal with a level above T,, but the passenger sensor 12 indicates that
someone is present in the seat, the ACU 2 igniteslonly a subset of the capsules X. Note
that only a single threshold is used in this second embodiment.

In a third embodiment, the features of the first and second embodiments are combined.
The third embodiment also has a control system with the structure of Fig. 5, and controls
a side airbag as illustrated in Figs. 2 and 3. The ACU 2 of the third embodiment uses two
thresholds T, and T, (where T,<T3). The ACU 2 ignites all the capsules X in that case of
receiving an impact signal above a threshold T, from the impact sensor 1, irrespective of
whether the passenger sensor 12 indicates that the seat is occupied. The ACU 2 also
ignites all the capsules in the case that the amplitude of the impact signal is in the range
T, to T,, and the passenger sensor indicates that the seat is unoccupied. The ACU 2
ignites only a subset of the capsules X in the case that both: (i) the amplitude of the
impact signal is in the range T, to T,, and (ii) the passenger sensor 12 indicates that the
seat is occupied. The ACU 2 ignites none of the capsules X for an impact signal of
amplitude below T,, irrespective of the output of the passenger sensor 12.

Claims

1. A side airbag system comprising: )
a nylon airbag for installation on the side of a car seat adjacent to a car door,
a plurality of capsules within the bags, each capsule being for generating gas in

response to an ignition signal,
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an impact sensor for installation in a car door, and generating an impact signal upon
registering an impact on the car door, the amplitude of the impact signal depending upon the
amplitude of the impact, and

an airbag control unit fof receiving the impact signal and operative to send respective
ignition signals to the capsules,

wherein the control unit is arranged to ignite a subset of the capsules if the amplitude of
the impact signal is between two thresholds T, and T, (where T,<T5), and to ignite all of the
capsules if the impact signal is above T,.

2, A side airbag system according to claim 1 in which the control unit further
receives a passenger signal from a passenger seélsor as an input, the passenger signal
providing an indication (concerning a person located in the car seat, the control unit
employing both the impact signal and the passenger signal in determining whether to
ignite a subset of the capsules or alternatively to ignite all of the capsules.

3. A side airbag system, comprising:

a nylon airbag for installation on the side of a car seat adjacent to a car door,

a plurality of capsules within the bags, each capsule being for generating gas in
response to_an ignition signal, ) '

an irﬁpact sensor for installation in a car door, and generating an impact signal
upon registering an impact on the car door, the amplitude of the impact signal depending
upon the amplitude of the impact, v

a passenger sensor transmitting a passenger signal, the passenger signal
providing an indication concerning a person located in the car seat, and

a control unit for receiving the impact signal and the passenger signal as inputs,
and operative to send ignition signals to the capsules selectively according to the impact
signal and passenger signal.
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