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TRANSMITTER WITH A RELATIVE-TIME TIMER 

TECHNICAL FIELD 

The present invention relates to data transmitters, and more particularly, to data 

5 transmitters having a relative-time timer for generating relative-time timestamps for 

transmitted data. 

BACKGROUND OF THE INVENTION 

Transmitters are used in a variety of industries and their uses differ widely. 

10 However, one particular implementation is a transmitter in communication with a 

measuring instalment, such as a fluid flow meter. Typically, the fluid flow meter is 

connected inline in a pipeline or the like and therefore is generally located remote from 

a central control station or other processing system. The transmitter may receive signals 

from the flow meter and transmit the signals to a control system or the like for further 

15 processing. 

In certain situations, a vast amount of information may be transmitted to the 

control system without a user/operator actually examining the information. There may 

be significant gaps in time before the data transmitted to the control system is examined. 

In some situations, the data may not be examined unless there is a detected problem in 

20 the flow. Once a problem is detected, the operator may have to review the data and 

correlate that data to an event that occurred at a specific time. Therefore, transmitters 

are typically equipped with a real-time clock so that each piece of data sent to the 

control system can be timestamped for later review. 

The use of a real-time clock certainly has advantages in that the clock can 

25 accurately monitor when certain events occur. The event may relate to certain flow 

conditions, for example. One problem with the use of a real-time clock is that in order 

to maintain an accurate time, the clock must be provided with power even during times 

when the transmitter is not being used, i.e., the transmitter is not powered. Therefore, 

prior art transmitters having real-time clocks have required a battery backup to power 

30 the clock during periods of non-use. The use of battery backups may not be practical for 

a number of reasons, including cost and space considerations. The alternative to having 

a battery is to constantly provide power to the transmitter even during periods when the 

transmi.tter_is_nQ.t_transmitting_infonxiatioiLtO-.the-ControLsystem This-solution-may_not-
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be practical for various other reasons. For example, if the flow meter is operating under 

a power constraint, the additional power required to operate the real-time clock may not 

be available during all times. Furthermore, during extended periods between uses, 

continuously supplying power may not be justified. If the real-time clock temporarily 

5 lost power, the transmitter could send data having an incorrect timestamp. The error 

may not be discovered for an extended period of time. The incorrcct timestamp may 

prevent a user/operator from diagnosing a problem in the flow meter, for example. 

Therefore, an accurate timestamp can provide significant information to the 

user/operator. 

10 Therefore, there exists a need in the art to provide a process control system that 

can accurately assign a real-time timestamp to measurements without the drawbacks 

associated with providing the transmitter a real-time clock. The present invention solves 

this and other problems and an advance in the art is achieved. 

15 ASPECTS 

According to an aspect of the invention, a transmitter comprises: 

a first communication interface for receiving data; 

a timer for measuring a relative-time; 

processing system for providing the data with a relative-time timestamp; and 

20 a second communication interface for outputting the relative-time timestamped 

data. 

Preferably, the transmitter farther comprises a transmitter memory for storing the 

data along with the relative-time timestamp. 

Preferably, the data comprises flow measurement information. 

25 According to another aspect of the invention, a control system comprises: 

a communication interface for receiving data including a relative-time 

timestamp; 

a real-time clock for measuring a real-time; and 

a processing system for generating a real-time timestamp based on the relative-

30 time timestamp. 
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Preferably, the control system further comprises a control system memory 

adapted to store data received by the control system along with the real-time timestamp 

provided by the processing system. 

Preferably, the data comprises flow measurement information. 

5 According to another aspect of the invention, a process control system 

comprises: 

a transmitter, including: 

a first communication interface for rccciving data; 

a timer for measuring a relative-time; 

10 a processing system for providing the data with a relative-time timestamp; 

a second communication interface for outputting the relative-time 

timestamped data; and 

a control system in communication with the transmitter, including: 

a real-time clock for measuring a real-time; and 

15 a processing system for generating a real-time timestamp based on the 

relative-time timestamp. 

Preferably, the process control system further comprises a transmitter memory 

for storing the data along with the relative-time timestamp. 

Preferably, the process control system further comprises a control system 

20 memory adapted to store data transmitted to the control system along with the real-time 

timestamp provided by the control system. 

Preferably, the process control system further comprises a measuring device in 

communication with the transmitter and adapted to send the data to the transmitter. 

According to another aspect of the invention, a method for generating a 

25 timestamp for data comprises the steps of: 

measuring a relative-time; 

receiving data; and 

generating a relative-time timestamp for the data based on the measured relative-

time. 

30 Preferably, the step of measuring a relative-time comprises resetting a timer to a 

baseline when power is provided to the timer. 
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Preferably, the method further comprises the step of storing the data including 

the relative-time timestamp in a memory of a transmitter. 

Preferably, the step of receiving data comprises receiving flow measurement 

information. 

5 Preferably, the method further comprises the steps of: 

transmitting the data to a control system, wherein the control system measures a 

real-time; and 

generating a real-time timestamp based on the relative-time timestamp. 

Preferably, the step of generating the real-time timestamp comprises recording a 

10 real-time start time of the relative-time and comparing the real-time start time to the 

relative-time timestamp. 

Preferably, the step of generating the real-time timestamp comprises: 

measuring a current elapsed time, representing the length of time a transmitter 

has been powered; 

15 comparing the current elapsed time to a current real-time to generate a real-time 

start time; and 

comparing the real-time start time to the relative-time timestamp to generate a 

real-time timestamp. 

Preferably, the method further comprises the step of storing the data including 

20 the real-time timestamp in a memory of a control system. 

Preferably, the step of transmitting the data to the control system comprises 

transmitting the data from a transmitter. 

Preferably, the method further comprises the step of compensating the real-time 

timestamp for a transmission delay. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a data processing system 100 according to an embodiment of the 

invention. 

FIG. 2 shows a timestamp routine according to an embodiment of the invention. 

30 FIG. 3 shows a timestamp routine according to another embodiment of the 

invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

FIGS. 1 - 3 and the following description depict specific examples to teach those 

skilled in the art how to make and use the best mode of the invention. For the purpose 

of teaching inventive principles, some conventional aspects have been simplified or 

5 omitted. Those skilled in the art will appreciate variations from these examples that fall 

within the scope of the invention. Those skilled in the art will appreciate that the 

features described below can be combined in various ways to form multiple variations 

of the invention. As a result, the invention is not limited to the specific examples 

described below, but only by the claims and their equivalents. 

10 FIG. 1 shows a data processing system 100 according to an embodiment of the 

invention. The data processing system 100 according to the embodiment shown in FIG. 

1 includes a measuring device 101, a transmitter 102, and a control system 106. It 

should be understood that while the discussion below is directed to a flow meter 101, 

the transmitter 102 may receive information from a wide variety of other devices and a 

15 flow meter is shown only as one example. Therefore, the present invention should not 

be limited to flow meters and flow measurements. 

According to an embodiment of the invention, the transmitter 102 communicates 

with both the flow meter 101 and the control system 106. Communication may occur 

through wire leads, or alternatively, the devices may communicate using wireless 

20 technology as is generally known in the art. According to an embodiment of the 

invention, the transmitter 102 includes a first communication interface 112 and a second 

communication interface 105. According to an embodiment of the invention, the 

communication interface 112 can receive data, such as flow measurement information 

from the flow meter 101. In some embodiments, the first communication interface 112 

25 may be able to output information to the flow meter 101 as well. According to an 

embodiment of the invention, the transmitter 102 also includes a second communication 

interface 105. The second communication interface 105 can transmit data to the control 

system 106 or similar device for further processing and/or storage. 

According to an embodiment of the invention, the flow meter 101 may measure 

30 mass flow rate, a volumetric flow rate, a fluid density, and the like along with other flow 

characteristics. The flow meter 101 may also include a temperature measuring device 

such as an RTD. The flow meter 101 can communicate the flow characteristics to the 
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transmitter 102. The flow meter 101 may communicate the flow characteristics to the 

transmitter 102 substantially immediately upon measurement. Therefore, the transmitter 

102 can receive the flow characteristics as the flow meter 101 is measuring the flow 

characteristics. Depending on the components used for communication, there may be a 

5 transmission delay. The delay may be caused by either the flow meter 101 or the 

transmitter 102. The delay may also be caused by a time required for the information to 

travel from the flow meter 101 to the transmitter 102. The transmission delay may need 

to be taken into account in subsequent processing. In other embodiments, the 

transmission delay may be insubstantial and therefore, the time the transmitter 102 

10 receives the flow characteristics can be considered to comprise the time when the 

measurements were taken by the flow meter 101. 

According to an embodiment of the invention, data obtained from the flow meter 

101 can be stored in a memory 103 or the like before being sent to the control system 

106 for further processing. The memory 103 may include a timer 104. The timer 104 

15 can measure a "relative" time. The relative-time may comprise an elapsed time, for 

example. According to an embodiment of the invention, the elapsed time may indicate 

the amount of time since the transmitter 102 has been powered. According to another 

embodiment of the invention, the elapsed time may indicate the amount of time the 

transmitter 102 has been receiving data. The relative-time timer 104 may comprise a 

20 quartz crystal, for example. However, the timer 104 does not have to comprise a quartz 

crystal. The particular timer used for the timer 104 is not important for the purposes of 

the present invention and therefore, should not limit the scope of the present invention. 

According to an embodiment of the invention, the timer 104 may reset and begin 

counting from a baseline time when power is provided to the transmitter 102. The 

25 baseline time may be zero, or may comprise some other predetermined time. A 

processing system 110 in the transmitter 102 may timestamp the incoming data with the 

relative-time measured by the timer 104. According to an embodiment of the invention, 

the relative-time is based on the elapsed time the transmitter 102 has been powered on 

as calculated by the timer 104. In some embodiments, the timer 104 may provide the 

30 timestamp as the data is being stored in the buffer memory 103 rather than when the 

measurements are first received. 
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According to an embodiment of the invention, the transmitter 102 may output the 

data including the relative-time timestamp through the data output 105. The second 

communication interface 105 may comprise any manner of interface suitable for sending 

data between the transmitter 102 and the control system 106. In some embodiments, the 

5 second communication interface 105 may also be capable of receiving information from 

the control system 106. The second communication interface 105 may comprise wire 

leads, or a wireless communication interface. The particular interface 105 used may 

depend on the particular situation. For example, if the transmitter 102 is located a great 

distance away from the control system 106, wire leads may prove too expensive to be 

10 practical. Therefore, a wireless interface may be more practical. 

The data may be processed using the relative-time timestamp or alternatively, a 

control system, such as control system 106 may process the data and convert the 

relative-time timestamp into a real-time timestamp. 

In some embodiments, the communication interface 105 may provide both 

15 communication and power to the transmitter 102. For example, the communication 

interface 105 may comprise a two-wire bus loop for example. Two-wire bus loops may 

allow the transmitter 102 to operate in intrinsically safe environments as the total current 

supplied to the transmitter 102 is generally limited to vary between approximately 4-20 

mA. In embodiments where the control system 106 provides power to the transmitter 

20 102, the control system 106 can easily determine when the timer 104 is powered and 

therefore, can determine when the timer 104 begins counting. In other embodiments, 

where the control system 106 does not provide power to the transmitter 102, the 

transmitter 102 may send a signal to the control system 106 substantially immediately 

upon powering. The signal sent to the control system 106 can provide the control 

25 system 106 with a baseline or a start time. A processing system 111 in the control 

system 106 can use the baseline time to convert the relative-time timestamp into a real­

time timestamp as provided below. 

According to the embodiment shown in FIG. 1, the control system 106 includes a 

communication interface 109, a processing system 111, a memory 107, and a real-time 

30 clock 108. The control system 106 can comprise a general purpose computer, a micro­

processing system, a logic circuit, a digital signal processor, or some other general 

purpose or customized processing device. The control system 106 can be distributed 
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among multiple processing devices. The control system 106 can include any manner of 
integral or independent electronic storage medium, such as the internal memory 107. It 
should be appreciated that the control system 106 may include many other components 
that are omitted from the drawings and discussion for the purpose of simplifying the 

5 description. 
The real-time clock 108 included in the control system 106 can comprise a real­

time clock as is generally included in processing systems. The real-time clock 108 can 
be utilized during a timestamp routine 200 as described below. 

FIG. 2 shows a timestamp routine 200 according to an embodiment of the 
10 invention. The timestamp routine 200 can be utilized to provide a relative-time 

timestamp for data received by the transmitter 102. The timestamp routine 200 can start 
in step 201 where a relative-time is measured. The relative-time can be measured using 
the timer 104, for example. According to an embodiment of the invention, the timer 104 
can begin counting as soon as power is provided to the transmitter 102. According to an 

15 embodiment of the invention, the timer 104 can continue to measure the relative-time 
until power is removed from the transmitter 102. The timer 104 can therefore keep an 
elapsed "on time" of the transmitter 102. 

In step 202, the transmitter 102 can receive data. The transmitter may receive 
data through the first communication interface 112, for example. In embodiments 

20 where the transmitter 102 communicates with a flow meter, such as flow meter 101, the 
data may comprise flow measurement information. However, it should be understood 
that the data may comprise any type of data and the present invention should not be 
limited to flow measurement data. 

In step 203, the transmitter 102 and more specifically, the processing system 110 
25 can generate a relative-time timestamp for the data. The relative-time timestamp can be 

based on the relative-time measured by timer 104 in step 201. According to an 
embodiment of the invention, the data is timestamped as it is being stored in the 
memory 103. According to an embodiment of the invention, the time can be considered 
a "relative" time because the timestamp is not measured as an absolute or "real" time. It 

30 should be appreciated that "real-time" is meant to imply a time which is generally used 
in the field or other related equipment and may vary depending on the particular time 
zone the data processing system 100 is located. In contrast, "relative-time" is generated 
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from a baseline, such as zero and is not the time generally used in the field by 

user/operators or other instrumentation. 

The data in the transmitter 102 including the relative-time timestamp may be 

utilized without converting to a real-time. For example, in some situations, the real-time 

5 that a particular piece of data is received may not be as important as the time between 

consecutivc picccs of data. Therefore, in some embodiments, the relative-time 

timestamp provides sufficient information without subsequent processing. However, if 

a real-time timestamp is required or desired, the timestamp routine 300 may be utilized 

rather than the timestamp routine 200. 

10 FTG. 3 shows a timestamp routine 300 according to an embodiment of the 

invention. The timestamp routine 300 can be utilized to provide a real-time timestamp 

for the data received by the control system 106 from the transmitter 102. The timestamp 

routine 300 can start in step 301 where a relative-time is measured. The relative-time 

can be measured using timer 104, for example. According to an embodiment of the 

15 invention, the timer 104 can begin counting as soon as power is provided to the 

transmitter 102. According to an embodiment of the invention, the timer 104 can 

continue to measure the relative-time until power is removed from the transmitter 102. 

The timer 104 can therefore keep an elapsed "on time" of the transmitter 102. 

In step 302, the transmitter 102 can receive data. The transmitter may receive 

20 data through the first communication interface 112, for example. In embodiments 

where the transmitter 102 communicates with a flow meter, such as flow meter 101, the 

data may comprise flow measurement information. However, it should be understood 

that the data may comprise any type of data and the present invention should not be 

limited to flow measurement data. 

25 In step 303, the transmitter 102 and more specifically, the processing system 110 

can generate a relative-time timestamp for the data. The relative-time timestamp can be 

based on the relative-time measured by timer 104 in step 201. According to an 

embodiment of the invention, the data is timestamped as it is being stored in the 

memory 103. 

30 In step 304, the data stored in the transmitter 102, which has been timestamped 

with a relative-time can be sent to the control system 106. According to an embodiment 

of the invention, the relative-time timestamp is sent along with each piece of data. 
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According to another embodiment, the transmitter 102 can timestamp the data at regular 

intervals. In other words, not all of the data will include a timestamp. This may be 

• practical for example, if the transmitter 102 receives the data at substantially regular 

intervals. According to an embodiment of the invention, the transmitter 102 can also 

5 send the current elapsed time as provided by the timer 104. The current elapsed time 

may be useful if the data is not sent substantially immediately, for example. 

Additionally, the current elapsed time may be useful if the control system 106 has not 

recorded the timer 104 start time, for example. 

In step 305, the processing system 111 in the control system 106 can generate a 

10 real-time timestamp for the incoming data. According to an embodiment of the 

invention, the real-time timestamp can be based on a current elapsed time and the 

relative-time timestamp provided by the transmitter 102. According to another 

embodiment of the invention, the real-time timestamp can be based on the relative-time 

timestamp and real-time start time of the timer 104. According to an embodiment of the 

15 invention a current elapsed time can be provided by the timer 104 when the data is sent 

from the transmitter 102 to the control system 106. According to an embodiment of the 

invention, a current real-time can be provided by the real-time clock 108 included in the 

control system 106. The real-time timestamp can be calculated by subtracting the 

current elapsed time provided by the timer 104 from the current real-time as provided by 

20 the real-time clock 108. This calculation can provide the real-time start time of the 

timer 104. In other words, a real-time of when the timer 104 began counting can be 

determined. From the start time and the relative-time timestamp provided by the timer 

104, a real-time timestamp can be provided for each measurement by adding the real­

time start time to the relative-time timestamp. In other words, the start time can be 

25 added to the elapsed time for each measurement, thus providing a real-time timestamp. 

This gives the appearance that the transmitter 102 includes a real-time clock, such as the 

real-time clock 108 provided in the control system 106 while the transmitter 102 only 

includes a relative-time timer 104. 

In some embodiments, the current elapsed time may not be available. For 

30 example, the current elapsed time may not be sent by the transmitter 102. Therefore, as 

mentioned above, the control system 106 may track the real-time start time of the timer 

104. Therefore, the control system 106 may keep track of the real-time start time 
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without having to calculate the start time later. According to this embodiment, the real­

time timestamp can be calculated based on the relative-time timestamp and the real-time 

start time. Once the control system 106 receives the data from the transmitter 102 along 

with the relative-time timestamp, the control system 106 can simply compare the 

5 relative-time timestamp to the real-time start time as recorded by the control system 

106. The comparison may comprise adding the real-time start time to the relative-time 

timestamp, for example. However, the particular comparison may depend on what the 

baseline time of the relative-time timestamp is. For example, if the baseline time 

comprises 24:00:00 rather than 00:00:00, then the comparison may comprise subtracting 

10 the relative-time timestamp from the real-time start time. Therefore, the current elapsed 

time does not need to be sent by the transmitter 102 in order to calculate a real-time 

timestamp. 

According to an embodiment of the invention, the control system 106 may 

compensate for the transmission time required to transmit the data from the flow meter 

15 101 to the transmitter 102 as well as the transmission time required to transmit data from 

the transmitter 102 to the control system 106. The compensation may comprise 

subtracting a predetermined amount of time off from the current elapsed time as 

provided by the timer 104, for example. According to another embodiment of the 

invention, the compensation may comprise subtracting a predetermined amount of time 

20 off from the real-time clock 108. 

The method and apparatus described above provides an efficient and economical 

approach to providing a relative-time timestamp to data received by a transmitter. In 

some embodiments, the invention can then generate a real-time timestamp for data being 

transmitted to a control system without the drawbacks associated with the systems of the 

25 prior art. Although the invention has been described as including a flow meter, it should 

be appreciated that the present invention is equally applicable to other data transmitting 

systems and therefore should not be limited to the specific examples provided. 

It should be appreciated that while the specific embodiments shown have 

described the transmitter 102 being in communication with the control system 106, other 

30 configurations are contemplated and within the scope of the claims. For example, the 

control system 106 may receive data including a relative-time timestamp from various 

other sources and not just a transmitter. Furthermore, the transmitter 102 may output 
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the relative-time timestamped data to various other components and not just a control 

system 106. Therefore, it should be appreciated that each of the components described 

above can be used alone or in combination with one another. 

The detailed descriptions of the above embodiments are not exhaustive 

5 descriptions of all embodiments contemplated by the inventors to be within the scope of 

the invention. Indeed, persons skilled in the art will recognize that certain elements of 

the above-described embodiments may variously be combined or eliminated to create 

further embodiments, and such further embodiments fall within the scope and teachings 

of the invention. It will also be apparent to those of ordinary skill in the art that the 

10 above-described embodiments may be combined in whole or in part to create additional 

embodiments within the scope and teachings of the invention. 

Thus, although specific embodiments of, and examples for, the invention are 

described herein for illustrative purposes, various equivalent modifications are possible 

within the scope of the invention, as those skilled in the relevant art will recognize. The 

15 teachings provided herein can be applied to other transmitters, and not just to the 

embodiments described above and shown in the accompanying figures. Accordingly, 

the scope of the invention should be determined from the following claims. 
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CLAIMS 
We claim: 
1. A transmitter (102), comprising: 

a first communication interface (112) for receiving data; 
5 a timer (104) for measuring a relative-time, the relative time comprising an 

elapsed on-time of the transmitter (102); 
processing system (110) for providing the data with a relative-time timestamp; 

and 
a second communication interface (105) for outputting the relative-time 

10 timestamped data. 

2. The transmitter (102) of claim 1, further comprising a transmitter memory (103) 
for storing the data along with the relative-time timestamp. 

15 3. The transmitter (102) of claim 1, wherein the data comprises flow measurement 
information. 

4. A control system (106), comprising: 
a communication interface (109) for receiving data including a relative-time 

20 timestamp, the relative time comprising an elapsed on-time of a 
transmitter (102) sending data to the communication interface (109); 

a real-time clock (108) for measuring a real-time; and 
a processing system (111) for generating a real-time timestamp based on the 

relative-time timestamp. 

25 
5. The control system (106) of claim 4, further comprising a control system 
memory (107) adapted to store data received by the control system (106) along with the 
real-time timestamp provided by the processing system (111). 

30 6. The control system (106) of claim 4, wherein the data comprises flow 
measurement information. 
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7. A data processing system (100), comprising: 
a transmitter (102), including: 

a first communication interface (112) for receiving data; 
a timer (104) for measuring a relative-time, the relative time comprising 

5 an elapsed on-time of the transmitter (102); 
a processing system (110) for providing the data with a relative-time 

timestamp; 
a second communication interface (105) for outputting the relative-time 

timestamped data; and 
10 a control system (106) in communication with the transmitter (102), including: 

a real-time clock (108) for measuring a real-time; and 
a processing system (111) for generating a real-time timestamp based on 

the relative-time timestamp. 

15 8. The data processing system (100) of claim 7, further comprising a transmitter 
memory (103) for storing the data along with the relative-time timestamp. 

9. The data processing system (100) of claim 7, further comprising a control system 
memory (107) adapted to store data transmitted to the control system (106) along with 

20 the real-time timestamp provided by the control system (106). 

10. The data processing system (100) of claim 7, further comprising a measuring 
device (101) in communication with the transmitter (102) and adapted to send the data 
to the transmitter (102). 

25 
11. A method for generating a timestamp for data, comprising the steps of: 

measuring a relative-time, the relative time comprising an elapsed on-time of the 
transmitter (102); 

receiving data; and 
30 generating a relative-time timestamp for the data based on the measured relative-

time. 
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12. The method of claim 11, wherein the step of measuring a relative-time comprises 
resetting a timer to a baseline when power is provided to the timer. 

13. The method of claim 11, further comprising the step of storing the data including 
the relative-time timestamp in a memory of a transmitter. 

14. The method of claim 11, wherein the step of receiving data comprises receiving 
flow measurement information. 

15. The method of claim 11, further comprising the steps of: 
transmitting the data to a control system, wherein the control system measures a 

real-time; and 
generating a real-time timestamp based on the relative-time timestamp. 

16. The method of claim 15, wherein the step of generating the real-time timestamp 
comprises recording a real-time start time of the relative-time and comparing the real­
time start time to the relative-time timestamp. 

17. The method of claim 15, wherein the step of generating the real-time timestamp 
comprises: 

measuring a current elapsed time, representing the length of time a transmitter 
has been powered; 

comparing the current elapsed time to a current real-time to generate a real-time 
start time; and 

comparing the real-time start time to the relative-time timestamp to generate a 
real-time timestamp. 

18. The method of claim 15, further comprising the step of storing the data including 
the real-time timestamp in a memory of a control system. 

19. The method of claim 15, wherein the step of transmitting the data to the control 
system comprises transmitting the data from a transmitter. 
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20. The method of claim 15, further comprising the step of compensating the real­
time timestamp for a transmission delay. 
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