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1 INTRODUCTION TO W2ND HEART RATE TRANSMITTER BELT

W2ND heart rate transmitter belt is a wireless heart rate transmitter belt for your 8.0+ android
phone. With W2ND heart rate transmitter belt, you can monitor your heart rate in real time as
you train. This allows you to adjust your training so that your real-time or average heart rate is
within the range that is most effective in reaching your individual training goals. Active sports
men and women will find that W2ND heart rate transmitter belt is an invaluable tool in increasing
the effectiveness of their training.

2 GETTING STARTED WITH W2ND HEART RATE TRANSMITTER BELT

Putting on W2ND heart rate transmitter belt to get the best results from your W2ND heart rate
transmitter belt, it is important that you wear it correctly. To put it on, just follow the simple steps
below:

1. Put on your HR transmitter belt and ensure it fits snugly against your chest.

2. Ensure the electrodes of the transmitter belt are lightly wet.

3. Hook the open loop over the clasp.

1 SO 2

4. We recommend that you wear the transmitter belt against your bare skin to ensure flawless
operation. Make sure the black and red W2ND logo points outwards when you are wearing the
belt.

3. WARNING
Before starting the initial use of the transmitter belt, we recommend an exercise test under a

doctor’s supervision. People who have a pacemaker, defibrillator, or other implanted electronic
device use the transmitter belt at their own risk. Exercise may include some risk, especially for
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those who have been sedentary. We strongly advise you to consult your doctor prior to
beginning a regular exercise program.

4. ACTIVATING
The belt activates and starts sending data automatically when you put it on.

5. CONNECTING

Open the W2ND App on your android phone and touch the bLe (bluetooth low energy) icon. For
information on connecting the belt to your compatible W2ND device, please refer to the device's
manual.

Bluetooth
4.0

Low Energy

6. PRACTICAL TIPS
If the heart rate belt does not seem to be sending heart rate data correctly:

. Be sure to rinse the chest belt off with tap water after every workout.

. Ensure the contacts (electrodes) are wet before initially placing belt on chest.

. Adjust the belt so that it fits snug against your chest.

. Re-start the W2ND Android App.

. Go the non-medical ECG pageview and check that the morphology of the ECG is normal.

. Normal ECG morphology can be seen at https://en.wikipedia.org/wiki/Electrocardiography .
. Consider replacing the CR 2025 battery (expect about one month battery life under normal
usage conditions).

8. If your skin tends to remain dry during the workout, you can improve the contact by using
electrode gel or wetting the belt using tap water prior to putting on.

~NOo Ok, WN -

W2ND HEART RATE TRANSMITTER BELT is for Sports Use Only
Not a Medical Device

Copyright © W2ND 2019 3


https://en.wikipedia.org/wiki/Electrocardiography

W2ND

SECOND WIND

9. The red led on the W2ND pod will flash more often after removing it from the belt when the
battery is low.

10. Another way to check battery reserve is to ask us to forward the link for the Movesense
companion android app which will provide battery power left in percent.

11. If there is hair on the chest consider shaving for most accurate data.

12. If the chest belt has been used for more than three months and there are signs of salt
corrosion and or staining consider replacing the belt, especially if the belt has not been rinsed
off with tap water after every workout.

7. NON-MEDICAL ECG MORPHOLOGY

P PR QRS ST T

Wawve Segmert  Complex Segment Wawve ‘Wawve

_ /"\
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8. REPLACING THE BATTERY
The transmitter belt operates on a 3-Volt lithium cell, type: CR 2025. The average expected

battery life of the transmitter belt is 40 hours of use (about one month). Replace the battery as
illustrated here:

NOTE: Please inspect the O ring and make sure it is in good condition for best waterproof and
sweatproof operation. Replacement O rings are available from W2ND. Replacement batteries
available from your favorite retailer or amazon.

9. TECHNICAL SPECIFICATIONS

e Water resistance: 20 m / 66 ft

e Weight: max. 42 g

e blLe Frequency: 2.4 GHz IEEE 802.15.1

e Transmission range: 10 meters (outdoors)
e User-replaceable battery CR2032
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10. COPYRIGHT

© W2ND 2019. All rights reserved. This document and its contents are proprietary to W2ND and
are intended solely for the use of its clients to obtain knowledge and information regarding the
operation of W2ND products. Its contents shall not be used or distributed for any other purpose
and/or otherwise communicated, disclosed or reproduced without the prior written consent of
W2ND. This document content is subject to change at any time without notice. W2ND shall not
give any warranties, whether express or implied, including without limitation that this
documentation is accurate, comprehensive or error-free. The Ilatest version of this
documentation can be downloaded at W2ND.info .

11. TRADEMARK
W2ND and its product names, trade names, trademarks and service marks whether registered
or unregistered are protected by W2ND or respective third party owners. All rights reserved.

12. PATENT
These products are protected by the following patent and patent applications US 7129835, US
11/169712, US 11/808391 and FI 20075938. Other patents have been applied for.

13. DISCLAIMERS

14. USER’S RESPONSIBILITY

This instrument is intended for recreational use only. W2ND heart rate transmitter belt must not
be used as a substitute for obtaining measurements that require professional precision and
must not be used to obtain measurements that require laboratory-quality measurements.

15. CE
The CE mark is used to mark conformity with the European Union EMC directives 89/336/ EEC
and 99/5/EEC.

16. FCC COMPLIANCE

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation. Repairs
should be made by authorized W2ND service personnel. Unauthorized repairs will void
warranty. This product has been tested to comply with FCC standards and is intended for home
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or office use only. FCC WARNING: Changes or modifications not expressly approved by W2ND
could void your authority to operate this device under FCC regulations.

17. DISPOSAL OF THIS DEVICE

Please dispose of the device in an appropriate way, treating it as electronic waste. Do not throw
it in the garbage. If you wish, you may return the device to your nearest W2ND representative.

18. COMPATIBILITY

W2ND just works with Android 8.0+ due to extensive digital signal processing requirements
(note: not iIOS compatible).

Android - 8.0 Oreo '

11 Most Important Features 1=

A
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For best Android App performance:

e Turn off auto-rotate function

e Turn off screen saver and sleep functions

e Close most (if not all) other Apps because they may interrupt data collection

e Consider “pinning” the W2ND App to the foreground

e Consider making font size smaller if numbers do not fit on your screen properly
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19. DOWNLOAD
Download W2ND Android APP from Google Play and install on your android 8.0+ smartphone

Photos  Play Boo...

Play Ga.. Play Mov.. Play Mus.. Play Store  Rhythm...

O® 600

Screens..  Settings Shazam  Sketch C... Slack

@~ ~-08

SuperSh... Turo Uber Visual V.. W2ND

L0 00 =z

Wallpape.. WhatsApp ~ YouTube YT Music Zillow

®

ZipPass

|
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Download 2 App from Google Play Store

20. W2ND APP PAGEVIEWS

4:37 LI il | |

W2ND: Exercise-based HR-analysis

Start My Workout

Application Version: 1.0.0
Library Version: 1.13.0

|

Tap Start My Workout, when ready.
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#® 3 # .4l 86%M 5:26 PM 437 M

Select Device Select Device

Movesense
Stryd
i M 184030000093

0C:8C:DC:28:AC:A7

FB:85:88:D9:9B:73

Tap device(s) you want to use during your workout:
- W2ND Heart Rate Transmitter Belt (required), which is ‘Movesense’
- Bluetooth Power Device / Power Meter (optional), which is ‘Stryd’
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438 M LTINS 4 41

W2ND: Enjoy The Moment &K

Serial: 184030000093
Sw version: 1.8.1

Quad Display
Instant Heart Rate
Non-Medical ECG

Tap the desired pageview:
- Quad Display
- Instant Heart Rate
- Non-Medical ECG
- Cadence
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Non-Medical ECG

Major Peaks=36 HRi= 128 bpm
384 87 390 393 306 309 402
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2,000 Time (se0) 2,000

B low resolution electrocardiogram (128 sps) - not for diagnosis
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3,000
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Frequency ()
W FFT Major Peaks
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11:11PM

Non-Medical ECG

Major Peaks=11  HRi=160 bpm HRV=4
(L7

869.7 870.0 8703 8706 870.9 871.2

2,000 2,000
1,000 1,000
0 0
1,000 -1,000
2,000 -2,000

Time (sec)
B ow resolution electrocardiogram (128 sps) - not for diagnosis
10 15 0
8,000

6,000

4,000
I l \ I 2,000
\ L,

Frequency (Hz)
W FFT Major Peaks

Non-Medical ECG:

- Look for this type of signal to make sure chest belt is placed properly;

- To improve signal: moisten electrodes
- To improve signal: minimize or shave hair where hard plastic electrodes touch skin
- Signal will typically improve with sweating

- Top graph: time versus millivolts (128 samples per second)
- Bottom graph: frequency versus magnitude ( Fast Fourier Transform)
- Bottom graph on right screen shot demonstrates Lactic Threshold! (LT/FTP)

- FTP = Functional Threshold Power
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Cadence 0

RPM 94 -
Steps/min 189

Cadence

x:-1.840146  y:2.488624 2:9.463951
3740 3750 3760 3770 3780

15 15
12 12
9 9

6
0 Time (sec). 0
M Accy M Accxyz
1 2 3 4 S 6
20,000 20,000
16,000 l 16,000
12,000 12,000
8,000 8,000
4,000 4,000
0 Fraquency ()
W FFT
Cadence:

- Works best for walking, running, spinnng and indoor cycling.

- May not always be accurate during outdoor cycling

- Top graph: time versus 3D acceleration (13 samples per second)

- Bottom graph: frequency versus magnitude ( Fast Fourier Transform)
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Instant Heart Rate (HRi)

HRi 76.05

HRavg (bpm)
HRV (msec) 59

100 100

80 80

W HRi (bpm) M RRi SD (ms) = Heart Rate Variability (HRV)

Instantaneous Heart Rate:

- W2ND recalculates your heart rate every heartbeat (Red line)

Heart rate variability is calculated using the SDNN method (Blue line)
Top Red line: time versus instantaneous heart rate

- Bottom Blue line: time versus heart rate variability
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438 A i 0o M 40
Quad Display

HRi (bpm)

MPH (gps)

2.3

Cadence (rpm)

4.4

FFT Major Peaks

85

Quad Display:
- Top line: HRIi - Instantaneous Heart Rate (BPM)
- Second line: MPH - Miles Per Hour (Outdoors only in GPS enabled devices)
- Third line: Cadence - Rotations per minute (RPM)
- Fourth Line: FFT Major Peaks
- Bottom line: coming soon, Time in power zones or heart rate zones
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wit! Xfinity Mobile LTE 8:54 PM

= WORKOUTS

Ramp Test
0:25:00

20 Minute FTP Test
1:00:00 80 089 511

8 Minute FTP Test
1:00:00 78 088 474

Abbot
1:00:00 92

Abott
1:00:00 85

Acrodectes
| 1:30:00 113 087 689

Example Power APP (Trainer Road):
- W2ND recommends 20 min FTP test to calculate LT!
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L 4 4

CN@O e

Photos Maps Gmail Clock Settings

9

Booking... Calculator  Calendar Camera

@20 = ®

Clock Contacts Dropbox

“Q@0 o ®

uo ESFile E... Files Firefox FM Radio

©Q0 =0

Gearbest Gmail Google Google..  Google P..

Find your saved files using ES File Explorer or Android File Manager
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LI " | |
A Home ' Q

Space Analyzer

Internal Storage more files to clean

8.69GB/19.68 GB
Analyze

Note Editor Cleaner Logger Cloud Drive

New Files W Remove ads

Find the W2ND Folder by clicking on Internal Storage using ES File Explorer
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B Local
storage emulated 0 © 44%
*
Nz o
DCIM Download Alarms Android
backups Movesense Movies Music
Notifications Pictures Playlists Podcasts
Ringtones Slack W2ND WhatsApp

Saved workout files are located in the W2ND folder
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B Local <

emulated

4
vy
~F

) :

2019-02-07T  2019-02-07T 2019-02-24T  2019-02-24T
06:54:497. 06:54:49Z. 17:58:19Z. 17:58:19Z.

7
2019-02-24T  2019-02-24T  2019-02-24T  2019-02-24T
17:58:19Z. 18:37:46Z. 18:37:46Z. 18:37:46Z.

2
2019-02-24T  2019-02-24T  2019-02-24T  2019-02-24T
21:42:13Z. 21:42:13Z. 21:42:13Z. 22:35:41Z.

2
2019-02-24T  2019-02-24T  2019-03-02T 2019-03-02T
22:35:41Z. 22:35:41Z. 18:26:13Z. 18:26:13Z.

7
2019-03-02T 2019-03-17T 2019-03-17T 2019-03-17T
18:26:13Z. 23:37:58Z. 23:37:58Z. 23:37:58Z.

Saved workout files are in the W2ND folder:
- Workout file names are time stamped with universal world time
- Convert universal world time to your local time using any internet time conversion app
- The time stamp is at the beginning time of your workout
- Three files are generated for each workout
- File One: Heart Rate
- File Two: Accelerometer
- File Three: Non-Medical ECG
- Please clear unused files out periodically to preserve memory
- Click 3 dots on upper right to share files to your google drive

= R~ ]
= R~ ]
~ i~ ]

S
S,
e’
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Edt  Open  New

05_Unkr A | UTF-8 Text
Timestamp,X,Y,Z,Mag
29504,-0.437902,8.178960,5.582654,9.
29581,-0.488153,8.181353,5.525225,9.
29658,-0.547976,8.166995,5.568297,9.899799
29735,-0.502511,8.164602,5.544368,9.881967
29812,-0.502511,8.171782,5.589833,9.913464
29889,-0.500118,8.157424,5.522832,9.863841
29966,-0.528833,8.059315,5.546761,9.797897
30043,-0.588655,8.210068,5.501296,9.900302
10 30120,-0.473796,8.119137,5.585048,9.865983
11 30197,-0.524047,8.123923,5.544368,9.849506
12 30274,-0.521654,8.231604,5.551547,9.942389
13 30351,-0.524047,8.245961,5.486938,9.918518
14 30428,-0.526440,8.250747,5.453437,9.904137
15 30505,-0.495332,8.190925,5.515653,9.887317
16 30582,-0.509689,8.193317,5.498903,9.880697
17 30659,-0.433116,8.222033,5.592226,9.953010
18 30736,-0.447474,8.190925,5.116037,9.667746
19 30813,-0.464224,8.267497,5.601798,9.997357
20 30890,-0.320650,8.078458,5.264398,9.647703
21 30967,-0.476189,8.190925,5.953555,10.137200
22 31044,-0.394830,8.389536,5.661621,10.128877
23 31121,-0.342186,8.255533,5.396008,9.868527
24 31198,-0.449867,8.133494,5.312256,9.725028
25 31275,-0.555155,8.236390,5.518046,9.929509
26 31352,-0.368508,8.119137,5.723836,9.940748
27 31429,-0.227326,8.210068,5.501296,9.885400
28 31506,-0.471403,8.219639,5.510867,9.907287
29 31583,-0.562333,8.269891,5.613762,10.011076
30 31660,-0.452260,8.166995,5.530011,9.873468
31 31737,-0.368508,8.190925,5.558725,9.905881
32 31814,-0.416366,8.207675,5.553940,9.918948
33 31891,-0.497725,8.178960,5.412758,9.820441
34 31968,-0.428331,8.229211,5.525225,9.921264
35 32045,-0.421152,8.210068,5.541975,9.914437
36 32122,-0.466617,8.193317,5.513260,9.886568
37 32199,-0.406794,8.186138,5.482152,9.860646
38 32276,-0.387651,8.155031,5.561119,9.878302

[CRCRNEC N RFSIRENE

Accelerometer File:
- First line is header line
- Raw data saved at 13 Hz
- First column is time in milliseconds
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Open  New

29 29198,-160
30 29202,300
31 29206,1003
32 29210,1032
33 29213,-55
34 29279,-1383
35 29283,-1704
36 29287,-878
37 29291,78
38 29295,388

Non-Medical ECG File:
- Firstline is header line
- Raw data saved at 128 Hz
- First column is time in milliseconds

W2ND HEART RATE TRANSMITTER BELT is for Sports Use Only
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i 9 VH |

sz B +

Edit Open New

R. 8 xt
Timestamp,HR,HR(AVG) ,HR I,RRI(SD)
30904,76.0,76.0,NaN,789.0,NaN
31779,74.6,75.3,1.0,804.0,10.6
32529,74.6,75.1,0.8,804.0,8.7
33404,73.2,74.6,1.2,820.0,12.
34154,73.2,74.3,1.2,820.0,13.
35029,74.6,74.4,1.1,804.0,11
35779,73.2,74.2,1.1,820.0,11
36654,74.6,74.3,1.0,804.0,11
10 37404,74.6,74.3,1.0,804.0,10
11 38154,75.4,74.4,1.0,796.0,10
12 39029,76.8,74.6,1.2,781.0,12
13 39779,74.6,74.6,1.1,804.0,12
14 40654,73.9,74.6,1.1,812.0,11.
15 41404,74.6,74.6,1.0,804.0,11.
16 42154,76.0,74.7,1.1,789.0,11.
17 43029,76.0,74.8,1.1,789.0,11.
18 43779,78.4,75.0,1.4,765.0,14.
19 44529,79.3,75.2,1.7,757.0,17.
20 45279,76.8,75.3,1.7,781.0,17.
21 46029,76.8,75.4,1.7,781.0,17.
22 46904,76.8,75.4,1.7,781.0,17.
23 47654,74.6,75.4,1.6,804.0,16.
24 48404,74.6,75.4,1.6,804.0,16.
25 49279,76.0,75.4,1.6,789.0,16.
26 50029,80.0,75.6,1.8,750.0,18.
27 50779,81.7,75.8,2.1,734.0,21.
28 51529,80.0,76.0,2.2,750.0,22.
29 52279,80.9,76.2,2.4,742.0,24.
30 52904,84.5,76.4,2.8,710.0,27.
31 53654,82.6,76.6,3.0,726.0,29.
32 54404,83.6,76.9,3.2,718.0,31.
33 55154,84.5,77.1,3.4,710.0,33.
34 55779,89.4,77.5,4.0,671.0,38.
35 56404,88.4,78.0,4.4,679.0,41.
36 57154,89.4,78.4,4.8,671.0,44.
37 57779,91.5,79.0,5.3,656.0,47.
38 58404,92.6,79.6,5.7,648.0,50.

Heart Rate File:
- First line is header line
- Raw data saved every heartbeat
- HRV is calculated using SDNN method
- First column is time in milliseconds
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