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(57) Abstract

An automatic detection and selection circuit (10) resident in a DCE is provided. The circuit (10) is coupled to the DCE in-
terface connector and detects receipt by the DCE of V.35 and RS-232 transmit data signals, distinguishes between those signals,
and selects circuitry for passing the data therethrough. The circuit comprises a switch (20) coupled to a first TX data terminal (pin
2 or P) of the DCE interface connector, first and second line receiving circuits (30, 50), a microprocessor (75), and relay (82). The
first line receiving circuit (30) is coupled to a first pole of the switch (20) and to the second TX data terminal (pin S) of the DCE
interface connector and provides indications as to whether or not an input signal is present at at least one of pins P and S. The
second line receiving circuit (50) is coupled to the second pole of the switch (20) and provides indications as to whether or not a

valid RS-232 transmit data signal is detected.
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.AUTOMATIC DETECTOR AND SELECTOR OF RS-232 OR V.35
INTERFACE

BACKGROUND OF THE INVENTION

This invention broadly relates to data terminal interface
circuits. More particularly, this invention relates to a
_terminal interface circuit which permits a user to connect
devices using either a RS-232 or a V.35 interface to a
transmission product without detailed knowledge of the
interface and strapping requirements.

Interfaces between data terminals (DTE) and data
communications equipment (DCE) are typically subject to
standards. Among the standards for data terminal interfaces
are the RS-232 and V.35 standards which govern the electrical
characteristics for interchange circuits; i.e. electrical
connectors. Details of the RS-232 and V.35 standards are
published respectively in Interface Between Data Terminal

Equipment and Data Circuit - Terminating Equipment Employing

Serial Binary Data Interchange; EIA-232-D; Electronics
Industries Association (1987), and CCITT Red Book,
Recommendations of the V Series.

It is generally desirable for multirate data
communications equipment to be compatible with both RS-232 and
V.35 standards so that the DTE can receive and transmit data

- using either format. Thus, DCE manufacturers often provide
their DCE's with both RS-232 and V.35 capabilities. However,
in order to operate the DCE, the user must know whether the
interface being utilized is an RS-232 or V.35, and must
configure the DCE (typically by hard strapping numerous berg
jumpers, throwing switches, or plugging in appropriate
modules) to be compatible with the interface. Moreover, if
the line to which the DCE is connected is changed from an
RS-232 compatible line to a V.35 compatible line or vice
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versa, the user must power down the DCE, reconfigure the DCE
appropriately, and then power up the DCE. Further, if the
user incorrectly configures the DCE; i.e. by making the wrong

hard strap selections, communications interface failure can

result.

SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide an
automatic detection circuit for determining whether a DCE is
coupled to a RS-232 or to a V.35 interface cable.

It is another object of the invention to provide a system
which automatically detects whether a DCE is coupled to a
RS-232 or a V.35 interface cable, and which automatically
configures the DCE appropriately in response thereto.

Tt is a further object of the invention to provide an
automatic RS-232/V.35 detection/selection interface system

which is comprised at least partially of existing components

of the DCE.

In accord with the objects of the invention, an automatic
detection circuit is provided and broadly comprises: a switch
coupled to pin 2 (pin P) of a DCE interface connector (TX data
from DTE); a first line receiving circuit means (V.35) coupled
to a first pole of the switch and to pin S of the DTE
interface connector, wherein the first line receiving circuit
means provides a first indication when neither of pins P and S
receives an input signal, and provides a second indication
when an input signal is present at at least one of pins P and
S; and a second line receiving circuit means (RS-232) coupled
to a second pole of the switch for providing a first
indication when a valid RS-232 transmit data signal is
detected and a second indication when a valid RS-232 transmit
data signal is not detected. 1In conjunction with the



WO 93/01671 PCT/US92/05750

3

detection circuit, an automatic selection circuit is comprised
of a logic control means for switching the switch from
contacting the first pole to contacting the second pole when
the first line receiving circuit means provides an indication
that an input signal is present, and for switching the switch
from contacting the second pole to contacting the first pole
when the second line receiving circuit means provides a an
indication that a valid RS-232 transmit data signal is not
detected. Preferably, the logic control means comprises a
microprocessor already resident in the DCE and a relay means
coupled to the microprocessor and the switch.

According to a first preferred aspect of the invention,
the first line receiving circuit means comprises two
differential line receivers and an AND gate. A first of the
two differential line receiver has a positive input coupled to
pin S of the DCE interface connector and a negative input
coupled to a first pole of the switch (and hence pin P). The
second differential line receiver has its positive input
coupled to the first pole of the switch and its negative input
coupled to pin S of the DCE. Each of the differential line
receivers takes the differential signal received at its
respective inputs and outputs a TTL signal in response
thereto. The AND gate is coupled to the TTL outputs of the
first and second line receivers.

According to another preferred aspect of the invention,
the second line receiving circuit means comprises two line
receivers and an XOR gate. A first of the two line receivers
has its input threshold voltage level set to +1V (dc) while
the second has its input threshold voltage level set to -1V
(dc). The TTL outputs of the two line receivers of the second
line receiving circuit means are taken as the inputs to the
XOR gate.
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Oother objects and advantages of the present invention
will become evident upon reference to the detailed description

in conjunction with the provided figures.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a circuit diagram of the preferred automatic
detector circuit and a block diagram of the selector circuit

of the invention; and

Fig. 2 is a flow chart of the automatic selector software

utilized by the microprocessor of the system.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred automatic detector circuit 10 for
determining whether a valid RS-232 signal or a valid V.35
signal is present at the connector pin interface of a DCE, or
whether no signal is present is seen in Fig. 1. As seen in
Fig. 1, the automatic detector circuit 10 is comprised of a
switch 20, a first line receiving circuit 30, and a second
line receiving circuit 50. Switch 20 is coupled to pin 2,
which is also termed pin P (DTE data transmit) of a DCE
interface connector. The first line receiving circuit means
30 is coupled to a first pole (0) of the switch 20 as well as
to pin S of the DCE interface connector.

The first line receiving circuit means 30 includes
impedance matching resistors 32, 33, 34, 35, 36, buffers 38
and 40 with associated resistors 41 and 43, differential line
receivers 44 and 45, an AND gate 46, and an output RC filter
circuit having resistor 47 and capacitor 48. The impedance
matching resistors and buffers are provided to make the
circuit comply with V.35 standards requirements, such that the
terminal to terminal impedance appears as one hundred ohns,

while the terminal to ground impedance appears as one
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hundred-fifty ohms. The differential line receivers 44 and 45
serve the function of determining whether any valid signal is
being received over pin 2 (pin P) or pins P and S. 1In
particular, differential line receiver 44 has its positive
input coupled to pin S of the DCE interface connector and its
negative input coupled to pin P via switch 20. The second
differential line receiver 45 is inversely arranged with its
positive input coupled to pin P via switch 20 and its negative
input coupled to pin S of the DCE. Each of the differential
line receivers takes the differential signal received at its
respective inputs and outputs a TTL signal in response
thereto. Where there is no difference in the signals received
at the inputs, the differential line receivers output a binary
one (5V); whereas, where there is a difference of .2V or more
between the inputs, the differential line receivers output the
binary equivalent of the differential data; i.e. a "1" is
output as 5V, and a "0" is output as 0V.

According to the standards, a valid V.35 signal provides
a differential voltage on pins P and S of .55V + 20%, with a
binary zero being indicated when terminal "A" is positive with
respect terminal "B", and a binary one (5V) being indicated
otherwise. Thus, if a differential voltage appears on pins P
and S, with'pin P being the higher voltage, line receiver 44
will output a binary zero, while line receiver 45 will output
a binary one. If a differential voltage appears on pins P and
S, with pin S being the higher voltage, line receiver 45 will
output a binary zero, while line receiver 44 will output a
binary one. As a result, when a differential voltage appears
on pins P and S, AND gate 46 always provides a low output, as
one input to AND gate 46 is high and the other is low. Also,
when no differential voltage appears on pins P and S, AND gate
46 will provide a high output, as both outputs from line
receivers 44 and 45 will be high. Regardless of the output
provided by AND gate 46, it will be appreciated that the data
output by the line receiver 44 is fed to an input port (2) of

multiplexer 72. As will be discussed in more detail
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hereinafter, multiplexer 72 controls whether V.35 or RS—-232
data is to be passed through the detector circuit 10.

The second line receiving circuit means 50 includes as
components a resistor 52, two line receivers 54 and 55, with
1ine receiver 54 having voltage threshold setting capacitor
56, and line receiver 55 having a voltage setting circuit 57
comprised of a capacitor 58 and a resistor 59, an XOR gate 60,
and an output RC filter circuit having resistor 67 and
capacitor 68. The input to line receiver 54 is connected
directly to the second pole (C) of switch 20, while the input
to line receiver 55 is coupled to pole C of switch 20 via
resistor 52. Preferably, capacitor 56 is chosen such that
line receiver 54 provides a logic one output (5V) when the
voltage at the input is less than one volt, and a logic zero
output (0V) when the voltage at the input is more than one
volt. Similarly, capacitor 58 and resistor 59 are chosen such
that line receiver 55 provides a logic one output when the
voltage at the input to the line receiver 55 is less than -1V,
and a logic zero output when the voltage is more than -1V.

According to RS-232 standards, a valid RS-232 signal is a
voltage signal on pin 2 (pin P) of between 3 and 12V for a
space, and -3 and -12V for a mark. With the arrangement of
the second line receiving circuit means 50, when the voltage
at pin 2 is between -3 and -12V (actually, less than -1V), the
output of line receiver 54 goes high while the output of line
receiver 55 also goes high. When the voltage at pin 2 is
between 3 and 12V (actually, more than 1V), the output of line
receiver 54 goes low, as does the output of line receiver 55.
Thus, in both cases, XOR gate 60 will provide a low output
(0V), as the inputs into XOR gate 60 will be identical. On
the other hand, if the voltage at pin 2 is between -1 and +1
volts, the output of line receiver 54 is high while the output
of line receiver 55 is low. With one high and one low signal
input into XOR gate 60, XOR gate 60 provides a high (+5V)
output. Effectively, then, the output of XOR gate 60, as
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filtered by the RC filter comprised of resistor 67 and
capacitor 68, provides an indication of whether RS-232 data is
being input onto pin 2 of the DTE. Again, regardless of the
output of XOR gate 60, the output of line receiver 54 is fed
to a port (3) of the multiplexer 72} which under control of a
microprocessor passes either the data signal coming from the
RS-232 line receiving circuit means 50 or the data coming from
the V.35 line receiving circuit means 30. |

As aforementioned, the filtered outputs of XOR gate 60
and AND gate 46 are fed to a microprocessor 75 which is
preferably already part of the existing components of the DCE.
In response to the signals received, the microprocessor 75
performs two functions: it controls multiplexer 72; and it
controls (via buffer 79) relay driver 80, and hence relay 82
which controls switch 20.

Details of the functioning of the microprocessor 75 with
regard to the automatic detector circuit 10 are seen with
reference to Fig. 2. At step 102, the microprocessor sets the
DTE interface to permit a determination of whether a V.35
signal is present;.i.e.,. the-microprocessor 75 provides a
signal on its output line which causes relay driver 80 to
cause relay 82 to throw switch 20 onto the "O" pole. Then, at
step 104, utilizing the signal at the output of AND gate 46,
the microprocessor determines whether a differential voltage
on pins P and S is present which might be indicative of either
a valid V.35 or a valid RS=-232 transmit data signal. If not,
the microprocessor continues to cycle until such a
determination is made. Once it is determined that a signal is
being received, at step 106, microprocessor 75 outputs a
signal to relay driver 80 which causes relay 82 to throw
switch 20 to the "C" pole. With switch 20 thrown, the output
of XOR gate 60 is used by the microprocessor 75 at step 108 to
determine whether a valid RS-232 transmit data signal is
present. If a valid RS-232 transit data signal is present,
switch 20 is kept with pole C being contacted (step 112), and
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the output of the XOR gate 60 is monitored at 114 to guarantee
that the signal is still there. As long as a valid RS-232
transmit data signal is being received, the program cycles at
step 114. However, should the XOR gate output indicate to the
microprocessor that a valid RS-232 transmit data signal is no
longer being received, the program returns to step 102 where
switch 20 is switched to contact the "O" pole so as to check
for a differential voltage on pins P and S. The program then
continues through steps 104, 106, and 108, where a
determination is made whether a valid RS-232 transmit data
signal is present. If not, at 116, the DTE interface is set
for a V.35 signal; i.e., pole "O" of switch 20 is contacted.
At step 118, the output of AND gate 46 is monitored by the
microprocessor to guarantee that a valid V.35 signal is still
being received. If not, the program returns to step 104.

It will be appreciated that the output signal of the
microprocessor which controls the relay driver 80 is also
input to the port 1 control input of multiplexer 72. Thus,
the changing of switch 20 to provide the input data to the
RS-232 line receiving circuit means 50 is accompanied with a
control to multiplexer 72 to cause the data passing through
the automatic detector circuit 10 to be the RS-232 data.
Likewise, the changing of switch 20 to provide the input data
to the V.35 line receiving circuit means 30 is accompanied
with a control to multiplexer 72 to cause the data passing
through the automatic detector circuit 10 to be V.35 data. It
will also be appreciated, that upon the determination by the
microprocessor of the type of TX data that is incoming to the
DCE, the microprocessor causes relay control 80 to close other
relays (not shown), which relate to a DCE generated RX and TX
clock, a DTE generated TX clock, and the primary and receive

data line/lines to the DTE.

There has been described and illustrated herein an
automatic detection and selection circuit for detecting and
distinguishing receipt by a DCE of data via a V.35 and via an

i
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RS-232 interface, and for selecting circuitry for passing the
data therethrough in response thereto. While a particular
embodiment has been described, there is no intent to be
limited thereto, as the invention is intended to be as broad
in scope as the art will allow. Thus, for example, while
particular types of line receivers and logic gates were
described, it will be appreciated that other circuitry
providing similar functions could be utilized instead of the
line receivers and logic gates described. Also, while
particular voltage thresholds wefe described as being
preferred for determining whether a valid RS-232 signal is
present, it will be appreciated that different voltage
thresholds could be utilized. Further, while a particular
software flow chart for the microprocessor was described, it
will be appreciated that other algorithms could be utilized.
Therefore, it will be apparent to those skilled in the art
that other changes and modifications may be made to the
invention as described in the specification without departing
from the spirit and scope of the invention as so claimed.
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We claim:

1. An automatic detection circuit resident in a DCE and
coupled to an interface connector of the DCE for detecting
receipt by the DCE of V.35 and RS-232 transmit data signals,
and distinguishing between those signals, the automatic

detection circuit comprising:
a) switch means coupled to a first TX data terminal of said

DCE interface connector, said switch means having at least a
first pole and a second pole;

b) a first line receiving circuit means coupled to said
first pole of said switch means and to a second TX data
terminal of said DCE interface connector, wherein said first
line receiving circuit means provides a first indication when
neither said first and second TX data terminals receives an
input signal, and provides a second indication when an input
signal is present at at least one of said first and second TX
data terminals; and

c) a second line receiving circuit means coupled to said
second pole of said switch means for providing a first
indication when a valid RS-232 transmit data signal is
detected and a second indication when a valid RS-232 transmit

data signal is not detected.

5. An automatic detection circuit according to claim 1,
wherein:
said first line receiving circuit means comprises

a first differential line receiver having a positive
input coupled to said second TX data terminal of said DCE
interface connector, a negative input coupled to said first
pole of said switch means, and an output, and

a second differential line receiver having a positive
input coupled to said first pole of said switch means, a
negative input coupled to said second TX data terminal of said

DCE interface connector, and an output.

-
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3. An automatic detection circuit according to claim 2,
wherein:

said first line receiving circuit means further comprises
an AND gate means having said outputs of said first and second
differential line receivers as inputs thereto.

4. An automatic detection circuit according to claim 3,
wherein:

said first and second differential line receivers
comprise means for taking differential signals received at
their inputs and generating TTL signals in response thereto.

5. An automatic detection circuit according to claim 1,
wherein:
said second line receiving circuit means comprises

a first line receiver having an input coupled to said
second pole of said switch means, a threshold voltage control
input, and an output,

means coupled to said threshold voltage control input of
said first line receiver for providing thereto a voltage
arranged to set the threshold voltage of said first line
receiver to a first predetermined level,

a second line receiver having an input coupled to said
second pole of said switch means, a threshold voltage control
input, and an output

means coupled to said threshold voltage control input of
said second line receiver for providing thereto a voltage
arranged to set the threshold voltage of said second line
receiver to a second predetermined level, said second
predetermined level being different than said first
predetermined level.

6. An automatic detection circuit according to claim 5,
wherein:

said second line receiving circuit means further
comprises XOR gate means having said outputs of said first and
second line receivers as inputs thereto.
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7. An automatic detection circuit according to claim 6,

wherein:
said first and second line receivers comprise means for

taking signals received at their inputs and generating TTL

signals in response thereto.

8. An automatic detection circuit according to claim 4,
wherein:
said second line receiving circuit means comprises

a first line receiver having an input coupled to said
second pole of said switch means, a threshold voltage control
input, and an output,

means coupled to said threshold voltage control input of
said first line receiver for providing thereto a voltage
arranged to set the threshold voltage of said first line
receiver to a first predetermined level,

a second line receiver having an input coupled to said
second pole of said switch means, a threshold voltage control
input, and an output

means coupled to said threshold voltage control input of
said second line receiver for providing thereto a voltage
arranged to set the threshold voltage of said second line
receiver to a second predetermined level, said second
predetermined level being different than said first

predetermined level.

9. An automatic detection circuit according to clainm 8,

wherein:
said second line receiving circuit means further

comprises XOR gate means having said outputs of said first and

second line receivers as inputs thereto.

10. An automatic detection circuit according to claim 9,

wherein:
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said first and second differential line receivers
comprise means for taking differential signals received at
their inputs and generating TTL signals in response thereto,
and

said first and second line receivers comprise means for
ﬁaking signals received at their inputs and generating TTL

signals in response thereto.

11. An automatic detection circuit according to claim 5,
wherein:

said means coupled to said threshold voltage control
input of said first line receiver for providing thereto a
voltage, provides a voltage which sets the threshold voltage
of said first line receiver to approximately +1V, and

said means coupled to said threshold voltage control
input of said second line receiver for providing thereto a
voltage, provides a voltage which sets the threshold voltage
of said second line receiver to approximately -1V.

12. An automatic detection circuit according to claim 8,
wherein:.

said means coupled to said threshold voltage control
input of said first line receiver for providing thereto a
voltage, provides a voltage which sets the threshold voltage
of said first line receiver to approximately +1V, and

said means coupled to said threshold voltage control
input of said second line receiver for providing thereto a
voltage, provides a voltage which sets the threshold voltage
of said second line receiver to approximately -1V.

13. An automatic detection and selection circuit resident in
a DCE and coupled to an interface connector of the DCE for
detecting receipt by the DCE of V.35 and RS-232 transmit data
signals and distinguishing betwéen those signals, and for
selecting circuitry for passing the data therethrough, the
automatic detection and selection circuit comprising:
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a) switch means coupled to a first TX data terminal of said
DCE interface connector, said switch means having at least a
first pole and a second pole;

b) a first line receiving circuit means coupled to said
first pole of said switch means and to a second TX data
terminal of said DCE interface connector, wherein said first
line receiving circuit means provides at an output a first
indication when neither of said first and second TX data
terminals receives an input signal, and a second indication
when an input signal is present at at least one of said first
and second TX data terminals;

c) a second line receiving circuit means coupled to said
second pole of said switch means for providing at an output a
first indication when a valid RS-232 transmit data signal is
detected and a second indication when a valid RS-232 transmit
data signal is not detected; and

d) logic control means for switching said switch from
contacting said first pole to contacting said second pole when
said second indication is provided by said first line
receiving circuit means, and for switching said switch means
from contacting said second pole to contacting said first pole
when, after said second indication is provided by said first
line receiving circuit means, said second line receiving
circuit means provides a second indication that a valid RS-232

transmit data signal is not detected.

14. An automatic detection and selection circuit according to
claim 13, wherein:
said logic control means comprises

microprocessor means coupled to said output of said first
line receiving circuit means, for receiving said first and
second indications of said first line receiving circuit means
and determining therefrom whether a data signal is being
received by said automatic detection and selection circuit,
and for generating a control signal in response thereto, and

relay means coupled to said microprocessor means and
controlling said switch means, for causing said switch means

to switch from contacting said first pole to said second pole
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and vice versa when said microprocessor means generates

control signals requiring the same.

15. An automatic detection and selection circuit resident in
a DCE and coupled to an interface connector of the DCE for
detecting receipt by the DCE of V.35 and RS-232 transmit data
signals and distinguishing between those signals, and for -
selecting circuitry for passing the data therethrough, the
automatic detection and selection circuit comprising:

a) switch means coupled to a first TX data terminal of said
DCE interface connector, said switch means having at least a
first pole and a second pole;

b) a first line receiving circuit means coupled to said
first pole of said switch means and to a second TX data
terminal of said DCE interface connector, wherein said first
line receiving circuit means provides at an output a first
indication when neither of said first and second TX data
terminals receives an input signal, and a second indication
when an input signal is present at at least one of said first
and second TX data terminals; B

c) a second line receiving circuit means coupled to said
second ﬁole of said switch means for providing at an output a
first indication when a valid RS-232 transmit data signal is
detected and a second indication when a valid RS-232 transmit
data signal is not detected;

d) microprocessor means coupled to said output of said first
line receiving circuit means, for receiving said first and
second indications of said first line receiving circuit means
and determining therefrom whether a data signal is being
received by said automatic detection and selection circuit,
and for generating a control signal in response thereto, and
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e) relay means coupled to said microprocessor means and
controlling said switch means, for causing said switch means
to switch data flow from said first pole to said second pole
when said microprocessor means generates a control signal

requiring the same.

16. An automatic detection and selection circuit according to
claim 15, wherein:

said microprocessor means is coupled to said output of
said second line receiving circuit means, for receiving said
first and second indications of said second line receiving
circuit means and determining therefrom whether a valid RS-232
data signal is being received by said automatic detection and
selection circuit, and for generating a control signal in
response thereto,

wherein said relay means causes said switch means to
switch data flow from said second pole to said first pole when
said microprocessor means generates a control signal
indicative of the fact that no valid RS-232 data signal is
being received by said automatic detection and selection

circuit.

17. An automatic detection and selection circuit according to
claim 16, wherein:
said first line receiving circuit means comprises
a first differential line receiver having a positive
input coupled to said second TX data terminal of said DCE
interface connector, a negative input coupled to said first
pole of said switch means, and an output, and
a second differential line receiver having a positive
input coupled to said first pole of said switch means, a
negative input coupled to said second TX data terminal of said
DCE interface connector, and an output, and
said second line receiving circuit means comprises
a first line receiver having an input coupled to said
second pole of said switch means, a threshold voltage control

input, and an output,
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means coupled to said threshold voltage control input of
~said first line receiver for providing thereto a voltage
arranged to set the threshold voltage of said first line
‘receiver to a first predetermined level,

a second line receiver having an input coupled to said
second pole of said switch means, a threshold voltage control
input, and an output

means coupled to said threshold voltage control input of
said second line receiver for providing thereto a voltage
arranged to set the threshold voltage of said second line
receiver to a second predetermined level, said second
predetermined level being different than said first
predetermined level.

18. An automatic detection and selection circuit according to
claim 17, further comprising:

f) multiplexer means having a control input coupled to said
microprocessor means, a first data input coupled to an output
of one of said first and second line receiver means of said
second line receiving circuit means, and a second data input
coupled to an output of one of said first and second
differential line receiver means of said first line receiving
circuit means, R

whereby when said microprocessor means determines that a
valid V.35 data signal is being received by said automatic
detection and selection circuit, said microprocessor means
causes said multiplexer means to pass data received at the
output of one of said first and second differential line
receiver means, and when said microprocessor means determines
that a valid RS-232 data signal is being received by said
automatic detection and selection circuit, said microprocessor
means causes said multiplexer means to pass data received at
the output of one of said first and second line receiver

means.

19. An automatic detection and selection circuit according to

claim 18, wherein:
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said first line receiving circuit means further comprises
an AND gate means having said outputs of said first and second
differential line receivers as inputs thereto, and

said second line receiving circuit means further
comprises XOR gate means having said outputs of said first and

second line receivers as inputs thereto.

20. An automatic detection and selection circuit according to
claim 19, wherein:

said first and second differential line receivers
comprise means for taking differential signals received at
their inputs and generating TTL signals in response thereto,

and
said first and second line receivers comprise means for

taking signals received at their inputs and generating TTL

signals in response thereto.



PCT/US92/05750

WO 93/01671

_l- n_m.D_.\meu IVNOIS

2
0 |1 193130 6¢°A
d
¥
o — — |
_‘_‘9 OHLMS 3/ ] | be .- o¢
“WNSIS 103130 252 mmw a <
L 9
m a/v m__ I \oN
] -Al - 8€ oV,
£ SO I ey <ine: <o R | Pl
8e o1 4 ¢/ RN aa\’ d Nid
—AE Ve , I (2)
6 az|d [ Xz ) 3
o 2 v
S o wva e wvels ! _ v
—==Al VI - SNid| 3
v k 1
omw 2L N
s{ano _ 3
o =<tz a
i ]._Alﬂv 9
A RIS !
T T /
Pt ST ol
28 (]| V 2 >
\ALT— =T = .Soxwgz_ 13 HOLIMS 371
\ 6L
+A *
AS+  IAG+ 08 Fing+ | Ol4

SUBSTITUTE SHEET



WO 93/01671

PCT/US92/05750
2/2

FIG. 2
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