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HEART RATE MONITOR FOR SWIMMERS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a device to monitor 
the heartbeat rate of swimmers. More speci?cally, the present 
invention is a device that provides feedback to a sWimmer 
indicating if the heart rate is Within selected high/loW param 
eters. 

[0003] 2. Description of RelatedArt 
[0004] Heart rate monitors are based on measuring heart 
beat data. For example, one such device for this purpose is 
described in US. Pat. No. 6,580,943 Where there is provided 
an ECG electrode structure for measuring ECG signs from a 
person in Water. A second measurement electrode is arranged 
to be in contact only With the Water and not With the skin. This 
device provides heartbeat measurements to a heart rate 
receiver Worn on the user’s Wrist. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the invention to provide an 
improved heart rate monitor for sWimmers that advises the 
sWimmer When the heart rate is out of a predetermined range. 
[0006] Another object of the present invention is to provide 
a device that logs the heart rate and sWimming duration of the 
user and is capable of retrieving that information to a PC or 
PDA in order to analyZe the sWimmer’s performance. 
[0007] The objects of the present invention are accom 
plished by the provision of a heart rate monitor that includes 
a pair of electrodes, a program control panel having a poWer 
supply and a microcontroller, a vibration feedback module 
for advising the user When predetermined heart rates have 
been reached, and a data retrieval member. 
[0008] The electrodes are arranged to be in contact With an 
area of the sWimmer’s body such that When in use, the elec 
trodes are electrically insulated from the Water and are con 
nected to a program control panel. The program control panel 
has a poWer supply and a microcontroller for receiving elec 
trical signals from the electrodes. The program control panel 
has a plurality of heart rate selection members that provide a 
signal for sending to the sWimmer When the predetermined 
heart rate has been reached. When the predetermined heart 
rate is reached, the signal is sent to a vibration feedback 
module. Another aspect of the present invention is to log heart 
rate data and sWimming duration. This is accomplished by 
providing the program control panel With blue tooth Zone 
selectors that export data from the microcontroller and import 
the data to a data retrieval member such as a hand held 
computer. 
[0009] There are several embodiments of the heart rate 
monitor described, each of Which uses various aspects of a 
sWimsuit to retain and maintain the electrodes, the program 
control panel and vibration feedback module in place, 
depending upon the style and convenience desired by the user. 
[0010] Other objects, features and advantages of the 
present invention Will become apparent from the folloWing 
detailed description of the invention taken in conjunction 
With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Having described the invention in general terms, 
reference Will noW be made to the accompanying draWings, 
Which are not necessarily draWn to scale, and Wherein: 
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[0012] FIG. 1 is a perspective front vieW of a sWimsuit of a 
?rst embodiment illustrating the main controller, i.e., elastic 
belt around the sWimmer’s chest and shoWing the program 
control panel; 
[0013] FIG. 2 is a perspective back vieW of the sWimsuit of 
FIG. 1 illustrating the vibration feedback module; 
[0014] FIG. 3 is a front vieW of the ?rst embodiment of the 
program control panel of the present invention; 
[0015] FIG. 4 is a back vieW of the program control panel 
shoWn in FIG. 3; 
[0016] FIG. 5 is a perspective front vieW of a sWimsuit of a 
second embodiment illustrating the program control panel 
positioned on the sleeve of the sWimsuit; 
[0017] FIG. 6 is a perspective back vieW of a sWimsuit of 
the second embodiment similar to that of FIG. 2, illustrating 
the vibration feedback module; 
[0018] FIG. 7 is a front vieW of the program control panel of 
the second embodiment of the present invention; 
[0019] FIG. 8 is a perspective front vieW of a sWimsuit top 
of a third embodiment illustrating the heart rate monitor pro 
gram control panel; 
[0020] FIG. 9 is a perspective back vieW of a sWimsuit top 
of the third embodiment illustrating a vibrating feedback 
module; 
[0021] FIG. 10 is a front vieW ofa third embodiment ofthe 
program control panel of the present invention; 
[0022] FIG. 11 is a perspective front vieW of a sWimsuit 
shoWing a fourth embodiment of the present invention illus 
trating the program control panel connected to the leg of the 
a sWimsuit; 
[0023] FIG. 12 is a front vieW of an embodiment of the 
program control panel of the present invention designed espe 
cially for use With the embodiment shoWn in FIG. 11; 
[0024] FIG. 13 is a perspective front vieW of a sWimsuit 
shoWing an embodiment of the present invention illustrating 
the program control panel connected to the sleeve of the a 
sWimsuit; 
[0025] FIG. 14 is a front vieW of a ?exible control panel for 
use With the embodiment shoWn in FIG. 13; and 
[0026] FIG. 15 is a block diagram illustrating operation of 
the heart rate monitor of the present invention. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 
[0027] The present inventions noW Will be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather these embodiments are 
provided so that this disclosure Will be through and complete 
and Will fully convey the scope of the invention to those 
skilled in the art. Like numbers refer to the elements through 
out. 

[0028] There are several embodiments of the heart rate 
monitor but each embodiment includes the basic components 
of a pair of electrodes providing an electrical signal to a main 
controller, a poWer supply, a vibration feedback module and a 
data retrieval member. Referring noW to FIG. 1 there is shoWn 
a sWimsuit 10 of a ?rst embodiment of the heart monitor. The 
main controller in the form of program control panel 20 is 
held in place by adjustable elastic belt 14 Worn on the interior 
of the suit around the sWimmer’s chest. A pair of electrodes 
are located on the sWimmer’s chest. As shoWn in this embodi 
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ment, the program control panel 20 snaps onto the elastic belt 
14 through access holes in the swimsuit 10. There is shown in 
FIG. 2 a back view of swimsuit 10 illustrating the adjustable 
elastic belt 14 having the vibrating feedback module 30 
attached thereto. 

[0029] The heart rate monitor includes a program control 
panel 20 having a main enclosure 22 for housing the elec 
tronic components, including a microcontroller, a data 
memory circuit, a heart rate monitoring circuit and a Blue 
tooth module. The program control panel 20 may be made of, 
for example, molded plastic. The front of the program control 
panel 20 includes keypad having a plurality of buttons. In the 
embodiment shown, there are a plurality of heart rate selec 
tion buttons 28, run/ stop button 29 and Bluetooth on/off but 
ton 27. The program control panel 20 includes a power supply 
26 as shown in FIG. 4 located on the back side 24 of program 
control panel 20. 
[0030] A second embodiment of the heart rate monitor is 
shown in FIGS. 5-7. As shown in FIG. 5, there is provided a 
heart rate monitor strip 114 worn on the interior of the swim 
suit 100 at or near the swimmer’s chest and held in place by 
loops or snaps inside the swimsuit 100. A pair of electrodes 
(not shown) are located on the swimmer’s chest and are 
connected by cable to the program control panel 120. In this 
embodiment, the program control panel 120 ?ts into a pocket 
within the sleeve of the swimsuit and is held fast with snaps or 
Velcro. There is shown in FIG. 6 a back view of swimsuit 100 
illustrating the vibrating feedback module 130 ?tted into a 
sewn pocket inside the swimsuit and wired to the program 
control panel 120. FIG. 7 illustrates an enlarged view of the 
front of an embodiment of the program control panel 120 
designed especially to be worn on the sleeve. The front of the 
program control panel 120 includes keypad having a plurality 
of buttons. In the embodiment shown, there are heart rate 
selection buttons 128, run/ stop button 127 and data send/ 
download button 129. A power supply 124, 126 is located on 
heart rate monitor strip 114. 
[0031] A third embodiment of the heart rate monitor is 
shown in FIGS. 8-10. As shown in FIG. 8, there is a heart rate 
monitor strip 214 worn on the interior of the swimsuit 200 at 
or near the swimmer’s chest. A pocket is provided on the front 
of the swimsuit and is connected through the suit to the heart 
rate monitor strip 214. The program control panel 220 ?ts into 
a pocket. A pair of electrodes (not shown) are located on the 
swimmer’s chest and are connected by cable to the program 
control panel 220. There is shown in FIG. 9 a back view of 
swimsuit 200 illustrating the vibrating feedback module 230 
?tted into a sewn pocket inside the swimsuit and wired to the 
program control panel 220. FIG. 10 illustrates an enlarged 
view of the front of an embodiment of the program control 
panel 220 designed especially to be carried in the pocket 
provided on the front of the swimsuit 200. The front of the 
program control panel 120 includes keypad having a plurality 
of buttons. In the embodiment shown, there are heart rate 
selection buttons 228, run/ stop button 227 and data send/ 
download button 229. A power supply (not shown) is also 
provided. 
[0032] A fourth embodiment of the heart rate monitor is 
shown in FIGS. 11-12. As shown in FIG. 11, there is provided 
a heart rate monitor in the form of an adjustable elastic belt 
314 worn on the interior of the swimsuit 300 at or near the 

swimmer’s chest. A power supply, batteries 324, 326, is 
located on elastic belt 314. A pair of electrodes 321, 322 are 
attached to the elastic belt 314 located on the swimmer’s chest 
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and are connected by cable to the program control panel 320. 
In this embodiment, the program control panel 320 is sewn 
into a leg of swimsuit 300. A vibration feedback module 330 
is provided at the swimmer’s back inside the swimsuit and 
wired to the program control panel 320. FIG. 12 illustrates an 
enlarged view of the front of an embodiment of the program 
control panel 320 designed especially to be worn on the 
swimmer’s leg. The front of the program control panel 320 
includes keypad having a plurality of buttons. In the embodi 
ment shown, there are heart rate selection buttons 328 and 
start/ stop button 327. 
[0033] A ?fth embodiment of the heart rate monitor is 
shown in FIGS. 13-14. As shown in FIG. 5, there is provided 
a heart rate monitor in the form of an adjustable elastic belt 
414 worn on the interior of the swimsuit 400 at or near the 
swimmer’s chest. A power supply, batteries 424, 426, is 
located on elastic belt 414. A pair of electrodes 421, 422 are 
attached to the elastic belt 414 located on the swimmer’s chest 
and are connected by cable to the program control panel 420. 
In this embodiment, the program control panel 420 is sewn 
into the sleeve of swimsuit 400. A vibration feedback module 
is provided at the swimmer’s back inside the swimsuit and 
wired to the program control panel 420. FIG. 14 illustrates an 
enlarged view of the front of an embodiment of the program 
control panel 420 designed especially to be worn on the 
sleeve. The front of the program control panel 420 includes 
keypad having a plurality of buttons. In the embodiment 
shown, there are heart rate selection buttons 428 and run/ stop 
button 427. 

[0034] As shown in FIG. 15, there is provided a pair of 
electrodes 21, 22 arranged to be in contact with an area of the 
swimmer’s body to pick up heart ECG signals. The heart rate 
signal from electrodes 21, 22 is ampli?ed by ampli?er 23 and 
the signal sent via cables or wires to the microcontroller 
located in the program control panel 20. 
[0035] The program control panel 20 includes a microcon 
troller that receives electrical signals from the electrodes. The 
microcontroller includes a plurality of heart rate selection 
members that provide a signal when a predetermined heart 
rate has been reached. One example of a suitable microcon 
troller that may be used is an Atmel Atmega 164P. 
[0036] Although there are varying con?gurations of the 
face plate of the main closure 22 and functions of the process 
control panel 20 according to which embodiment of the 
swimsuit is being used, the operation of each is generally 
similar. For example, each embodiment of the program con 
trol panel has a plurality of heart rate selection buttons, run/ 
stop buttons, and a bluetooth on/off button. A light emitting 
diode 25 may be used to provide feedback as to the device 
operation and to report status of heart beat signal. 
[0037] The program control panel 20 includes a power 
supply 24, 26 as shown in FIG. 4. In this embodiment lithium 
batteries are used to power the heart rate monitor. The design 
uses 1000 mAh 3.6V l/2AA battery. The target battery life is 
2 months assuming 180 minutes of use per day with one 5 
minute Bluetooth session per day, 25% of time the vibrator is 
active. 
[0038] The vibration feedback module 30 is connected by 
cables or wires to the microcontroller for receiving the pre 
determined signal. V1bration from the vibration feedback 
module 30 is used to indicate to the swimmer that the heart 
rate is out of range. The vibration feedback module 30 uses, 
for example, an off the shelf cell phone vibrator. The heart rate 
monitor provides feedback to the swimmers indicating if the 



US 2009/0030333 A1 

heart rate is Within selected high/loW heart rate. The user can 
select one of a number of programmable heart rate settings 
28. When the heart rate is out of the predetermined range a 
signal is sent to the vibration feedback module 30 to start to 
vibrate to let the sWimmer know that he/she needs to adjust 
their intensity of exercise. 
[0039] As shoWn in FIG. 15, the heart rate monitor uses a 
Wireless interface, such as Bluetooth, to communicate With a 
mobile computer 40, such as a PC or PDA. Bluetooth imple 
mentation emulates a serial port. A standard serial program 
(such as Hyper-terminal) can be used to exchange informa 
tion With the microcontroller through a virtual serial commu 
nication port. Bluetooth is only used out of Water and the 
device needs to be in a close proximity of the PC or PDA. The 
device also logs the heart rate and sWimming duration. The 
information can later be retrieved to a PC or a PDA in order to 
analyZe the sWimmers performance. The device alloWs the 
user to reprogram heart rate settings through PC or PDA. The 
unit is designed to operate in temperatures from 0 to 60 deg C. 
The electronic components are enclosed in Water proof cus 
tom enclosure rated for up to 10 m depth. 
[0040] Many modi?cations and other embodiments of the 
inventions set forth herein Will come to mind to one skilled in 
the art to Which these inventions pertain having the bene?t of 
the teachings presented in the foregoing descriptions. There 
fore, it is to be understood that the inventions are not to be 
limited to the speci?c embodiments disclosed and that modi 
?cations and other embodiments are intended to be included 
Within the scope of the appended claims. Although speci?c 
terms are employed herein, they are used in a generic and 
descriptive sense only and not for purposes of limitation. 
What is claimed is: 
1. A device for measuring the heart rate of a sWimmer 

comprising: 
a pair of measurement electrodes arranged to be in contact 

With an area of the sWimmer’s body such that When in 
use, said electrodes are electrically insulated from the 
Water and are connected to a program control panel; 

said program control panel having a poWer supply and a 
microcontroller for receiving electrical signals from said 
electrodes and having a plurality of heart rate selection 
members that provide a signal When a predetermined 
heart rate has been reached; and 

a vibration feedback module connected to said microcon 
troller for receiving said predetermined signal. 

2. The device according to claim 1 further said program 
control panel further includes a blue tooth module to load 
settings and off load heart rate logs and a data retrieval mem 
ber programmed to analyZe the sWimmer’s performance. 

3. The device according to claim 1 Wherein said program 
control panel and said vibration feedback module are located 
on an elastic belt around the sWimmer’s chest. 
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4. The device according to claim 1 Wherein said program 
control panel is located Within a pocket on the sleeve of said 
sWimsuit and said vibration feedback module is located is 
?tted into a seWn pocket inside the sWimsuit. 

5. The device according to claim 1 Wherein said program 
control panel is located Within a pocket on the front of said 
sWimsuit and said vibration feedback module is located is 
?tted into a seWn pocket inside the sWimsuit. 

6. The device according to claim 1 Wherein said program 
control panel is located on the leg of said sWimsuit. 

7. The device according to claim 1 Wherein said program 
control panel is located on the sleeve of said sWimsuit and said 
poWer supply is located on an elastic belt around said sWim 
mer’s chest. 

8. A device for measuring the heart rate of a sWimmer 
comprising: 

a pair of measurement electrodes arranged to be in contact 
With an area of the sWimmer’s body such that When in 
use, said electrodes are electrically insulated from the 
Water and are connected to a program control panel; 

said program control panel having a poWer supply and a 
microcontroller for receiving electrical signals from said 
electrodes and having a plurality of heart rate selection 
members that provide a signal When a predetermined 
heart rate has been reached; 

a vibration feedback module connected to said microcon 
troller for receiving said predetermined signal; 

a blue tooth module to load settings and off load heart rate 
logs; and 

a data retrieval member programmed to analyZe the sWim 
mer’s performance. 

9. The device according to claim 8 Wherein said program 
control panel and said vibration feedback module are located 
on an elastic belt around the sWimmer’s chest. 

10. The device according to claim 8 Wherein said program 
control panel is located Within a pocket on the sleeve of said 
sWimsuit and said vibration feedback module is located is 
?tted into a seWn pocket inside the sWimsuit. 

11. The device according to claim 8 Wherein said program 
control panel is located Within a pocket on the front of said 
sWimsuit and said vibration feedback module is located is 
?tted into a seWn pocket inside the sWimsuit. 

12. The device according to claim 8 Wherein said program 
control panel is located on the leg of said sWimsuit. 

13. The device according to claim 8 Wherein said program 
control panel is located on the sleeve of said sWimsuit and said 
poWer supply is located on an elastic belt around said sWim 
mer’s chest. 
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