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The marine GPS receiver in its pur-
est form is meant to answer three 

important questions: Where are we? 
What direction are we going? How 
fast we are going? For the philosophi-
cal navigator,  the answers to the first 
two questions may be the most in-
triguing, but for the Melges 24 racer 
bound for the finish or the Caribbean 
cruiser hoping to drop anchor before 
sundown, the digits beside the word 
“knots” are much more compelling. 
So it should come as no surprise that 
a new breed of GPS devices—appeal-
ing directly to our need for speed—are 
making steady inroads into the sailing 
market. 

Although the racing rules for many 
sailboat classes ban the use of portable 
GPS devices during racing 
they are popular train-
ing tools, and many local 
f leets make exceptions 
to allow the use of GPS. 
Compact, watertight, and 
wireless, battery-powered 
GPS units are particularly 
useful on smaller boats.

The earliest GPSs were 
poor tools for tracking 
speed. Fixes were delib-
erately imprecise (for the 
sake of national security) 
and they erratically aver-
aged speed by using the 
distance/time formula 
and a breadcrumb-trail of 
trackpoints. By compari-
son, a modern GPS receiv-
ers has very precise fixes 
and can almost instanta-
neously calculate speed by 

monitoring the frequency shifts (Dop-
pler shift) of the satellite signals it tracks. 
Just as a train whistle’s rising pitch can 
be used to calculate how fast a train is 
approaching the station, the frequency 
change in signals from GPS satellites can 
be used to determine how fast a boat is 
going. Advanced GPS chipsets in two 
devices reviewed for this article can 
calculate speed and heading solutions 
four times per second. This often yields 
results that are more accurate than can 
be displayed by typical sailing instru-
ments, since these are usually limited to 
resolutions of 0.1 knot and 1 degree. 

As any navigator knows, GPS de-
vices calculate speed over ground 
(SOG) and course over ground (COG), 
not speed through the water, which 
requires a knot log to measure. Al-
though sensors that accurately mea-
sure speed through the water, wind 
direction, and wind speed are stan-
dard for high-level racing, speed over 
ground and course over ground is suf-
ficient for many racers. Among other 
things, SOG and COG can help define 
optimum points of sail, refine sail or 
hull trim, reduce skin drag or leeway, 
and judge the best time to tack. Com-

bined with a magnetic 
compass, COG and 
SOG can a lso help 
quantify the effects of 
a cross current. 

And, as we found 
with two of the devices 
tested for this article, 
with the right f irm-
ware and software, this 
GPS-based data can be 
displayed, logged, and 
later reviewed in ways 
that makes it useful to 
sailors of all levels.

 
What We Tested 
Practical Sailor testers 
recently spent a week 
experimenting with 
three handheld prod-
ucts geared toward per-
formance sailors. Unlike 

PS tests the Speedwatch 
and two souped-up 
GPSs from Velocitek.
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Mounted on the mast of a 1974 O’Day Javelin, the Velocitek SpeedPuck (above) shows 
a maximum speed over ground of 45.7 knots (reached on the highway while trailering). 

Portable Tools 
for Tracking and 
Tuning Speed

Velocitek’s SpeedPlay software replays saved tracks that are downloaded 
from the SpeedPuck or SC-1. The screen above shows four boats racing.  
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conventional portable GPS units, which 
have relatively small displays and de-
liver a wide range of navigational data, 
these products display relatively large 
digits that can be read from a distance, 
and the view options are limited to 
those that relate exclusively to speed 
and racing performance. Latitude and 
longitude are nowhere to be found until 
you download the data for review on a 
computer. In addition, the rate at which 
data is updated in these devices is faster 
than you’ll find in many multi-purpose 
GPS devices.

Two of the devices we reviewed, the 
SC-1 and the SpeedPuck, are made by 
Velocitek, a company founded by surf-
er and windsurfer Alec Stewart, who 
left Stanford Engineering’s Aeronau-
tics and Astronautics PhD program 

to start the business. Both devices use 
GPS satellite signals to monitor speed 
and performance. The third product, 
the Speedwatch, has no GPS receiver, 
relying instead on a tiny propeller 
mounted on the hull to record actual 
speed through the water. The data is 
then delivered wirelessly to a wrist-
watch display.

Testers also experimented for a few 
hours with SailClever, a relatively new 
smart-phone application that can be 
wirelessly linked (using Bluetooth) to 
a GPS receiver and other onboard in-
struments to serve as a handheld tacti-
cal computer. The product, which was 
still in testing at the time of this article, 
is reviewed separately on page 30. PS 
did not get the chance to evaluate the 
Rockbox AMPD (www.rockcitymarine.

com) and the Nauteek (www.nauteek.
com), two products that perform simi-
lar functions as the Velocitek SC-1. PS 
plans to review these products in a fu-
ture article. 

How We Tested 
The products were evaluated based on 
three chief criteria—ease of installa-
tion, performance on the water, and 
durability. Because the SpeedPuck 
and SC-1 also allow racers to down-
load data for evaluation on a computer 
(Windows), testers also rated them on 
this function. 

For the installation review, testers in-
stalled the units on a 1974 O’Day Jav-
elin, an Uffa Fox design and an early 
ancestor of today’s planing skiffs. The 
on-the-water evaluations took place 

value guide Handheld performance tools
product SPEEDWATCH velocitek sC-I VElocitek speedpuck gARMIN 76CSx $

pRICE $250 $500 $339 $275

size/weight 3 in. dia. x 0.7 in/ 
3.5 oz. 

6.5 in. x 5 in. x 2 in./  
15.5 oz. 5 in. diameter x 1 in./ 10 oz. 2.3 in. x 4.5 in. x 1.4 in./ 

6.8 oz.

mAXimum DIGIT size 1 inch ½ inch 1½ inch ¼ inch

Maximum data boxes 3 2 1 8

screen type Monochrome LCD Monochrome LCD Monochrome LCD Color (TFT)

Speed Sensor type Propeller-type 16-channel U-blox Antaris 
Lea-4A 16-channel U-blox Antaris Lea-4A 12-channel 

SiRF 

GPs Speed Solution Rate Not applicable 4 per second 4 per second 1 per second

bATTERY tYPE 9-volt cell and lithium  
watch battery 3 AA batteries 3 AA  batteries 2 AA  batteries

Battery  Life Approximately 1 month 21 hours 40 hours 18 hours

Essential modes Speed, timer, balanced 
speed, maximum speed

Speed, heading, VMG, tactical 
compass, time-to-line, 

countdown timer, data logging

Speed, course shift, heading,  
data logging

Speed, heading, position, distance 
to waypoint, bearing to waypoint, 

countdown timer, VMG

Downloadable data No Yes Yes Yes

Warranty 12 months 2 years 12 months 12 months

waterproof Yes Yes Yes Yes

Ratings

Installation Good Excellent Excellent Excellent

Screen test (Day/Night) Fair/Fair Good/Poor Good/Poor Fair/Fair

Ease of use Excellent Fair Excellent Good

On the Water test Fair Good Excellent Good

software test NA Good Good Not tested

 Best Choice     Recommended $ Budget Buy                                                                                                                     

E l e c t r o n i c s
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over the course of six days, and the 
units were first tested independently 
and then together while sailing on the 
Javelin. Sailing speeds ranged from 1 to 
9 knots. High-speed testing on a power-
boat ranged between 15 and 30 knots. 

Screen visibility was compared in 
bright sunlight, both with and without 
sunglasses, and at night. For battery test-
ing, any automatic shut-off features were 
disabled and the units were left on until 
the battery signal indicated an empty 
battery. For the durability testing, the 
display components went through our 
usual routine for handheld electronics: 
Put in the oven to 140 degrees for 30 
minutes, placed in a freezer at 15 degrees 
for four hours, subjected to five minutes 
of direct jet spray (approximately 45 
pounds per square inch) from a garden 
hose, submerged 3 feet underwater for 
30 minutes, and dropped on each side 
on a fiberglass deck from 3 feet height. 
All of the units passed the durability 
tests with f lying colors. Comparison 
data and test results in the other areas 
appear on the chart on page 28.

Speedwatch
Developed by JDC Electronics in Swit-
zerland and distributed in the U.S. by 
Ocean Equipment, the Speedwatch 
comprises three components: A tiny 
propeller that mounts on the bottom of 
the hull in a place of clean water flow, 
a transmitter that needs to be mounted 
above the water and 12 inches from the 
propeller, and the watch-like display 
that can be worn on the wrist or leg, or 
mounted on the boat.

The transmitter (powered by a 9-volt 
battery) picks up magnetic pulses from 
the rotating propeller and wireless-
ly delivers the data to the display, 

where it  i s 
processed and 
displayed. The 
watch (powered 
by a long-life 
lithium battery) 
must be no more 
than 13 feet away 
from the small 
transmitter, not a 
problem on most 
small boats. 

One neat feature 
is that the system re-
quires no wires or holes in the boat. 
Testers used the removable fin (photo 
below) mount, which easily slides onto 
a small permanent mount. (Three loca-
tions were tried.) Two other mounting 
options are provided, and all make it 
fairly easy to remove the propeller when 
it’s not in use.

Anyone familiar with a digital watch 
can use the nine-page manual and fig-
ure out the four buttons that select the 
display modes. Surprisingly, this was the 
only device tested that had a backlight 
for use at night, although testers had to 
view the screen at an angle when using 
the light. Speed is displayed one of four 
ways: instantaneous speed, balanced 
speed, and the maximum and average 
speeds over a timed run. The balanced 
speed is essentially a damping feature, 
displaying the average speed during a 
user-defined interval, between 2 and 
60 seconds. It also functions as a watch, 
stopwatch, and countdown timer with 
audible signals for race starts.

Unlike the other two devices tested on 
the water, this is the only one designed 
to deliver speed through the water. This 

ability would be very useful for 
getting instanta-

neous readouts 
to help gauge the 
effects of weight 
placement or sail 

trim. Comparing 
this speed data 

with speed over 
ground from GPS, 
you would also be able 
to gauge the effects of 

current.
However,  at 

speeds of less 

than 6 knots, readings were inconsis-
tent, at times registering less than 2 
knots when the boat was clearly moving 
much faster (confirmed by GPS). Tests at 
higher speeds on the powerboat showed 
more consistent readings.

Bottom line: This Speed Watch is 
compact, easy to install and use, and its 
battery life far exceeds that of the two 
GPS-based products. However, testers 
concluded that the device, with several 
potential failure points, offered little ad-
vantage over the GPS-based devices to 
the average sailor.

Velocitek SC-1
Predecessor to the SpeedPuck, the Ve-
locitek SC-1 includes the same speed and 
heading functions found in the Speed-
Puck and adds several other functions, 
including velocity made good (VMG), a 
“tactical compass,” start timer, distance 
to line, and the ability to display two 
functions at once.

Enclosed in a rugged, watertight box 
with two latches, the SC-1 is heavier and 
bulkier than the SpeedPuck and has 
four buttons. These watertight capaci-
tive touch sensors, designed to stand up 
to the extreme forces of a 25-plus-knot 
capsize, introduce unnecessary compli-
cations for the less-than-10-knot crowd. 
(When you have to read the manual to 
figure out how to turn something on 
and off, something is amiss.) Because 
the buttons can be activated by splash-
ing water, they are programmed to lock 
after periods of inactivity or when a 
minimum speed is reached. 

Briefly tempted to subject the SC-1 to 
more rigorous impact-resistance tests, 
testers instead disabled the auto-lock 

E l e c t r o n i c s

Velocitek SC-1

Speedwatch
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feature (via the Control Center software 
with a computer).

Once you master the button controls 
, the SC-1 can be put to good use on the 
race course. Both the tactical compass 
heading and the VMG functions are 
based on a reference wind direction 
that is manually programmed into 
the SC-1. Once the referenced wind is 
set, the tactical compass mode displays 
what is effectively the relative wind an-
gle, while the VMG function indicates 
the boat speed upwind or downwind.

The distance-to-line function re-
quires the sailor to enter marks as close 
as possible to the committee boat and 
pin-ends of the start line. Once these 
points are entered, the display will in-
dicate the perpendicular distance to the 
start line from your boat. The distance 
is accurate to between .75 and 3 meters, 
depending on the number and location 
of the satellites in view at the time. 

As with the SpeedPuck, the race 
data can be downloaded and evaluated 
using Speed Play or the bundled GPS 
Action Replay. 

Bottom Line: Plan to spend some 
time with the manual to make the most 
of this unit. The more advanced racer 
will appreciate the VMG and distance-
to-line functions, but don’t expect your 
crew to master the button-pushing ba-
sics without some initial cursing under 
their breath. 

SpeedPuck 
The SpeedPuck could be considered a 
light version of Velocitek’s SC-1, deliv-
ering only the most essential data to 
sailors who refuse to touch an owners 
manual. It uses the same 16-channel 
GPS chipset (U-blox Antaris LEA-4A) 
as the SC-1, but it displays only three 
key pieces of data: Speed (maximum or 
maximum 10-second average), heading, 
and windshifts. Round, with a screw-on 
back sealed with an 0-ring, the Speed-
Puck is well engineered to withstand 
abuse. Its display is easier to read than 
the SC-1, and its single button is much 
simpler to use than the Velocitek’s re-
calcitrant touch sensors. It also has a 
blank-screen log mode that simply 

records data for later replay, useful in 
races that prohibit GPS aids. 

Installation is fast and easy. Just stick 
the adhesive-backed 3M Dual Lock 
hook-and-loop mounting pad wher-
ever you want to put the device. Other 
mounts are available. The SpeedPuck 
also has a wrist lanyard, but it is too big 
to be considered a pocket instrument.

One of the SpeedPuck’s key features 
is the way it presents heading data. As 
soon as you hold a compass heading 
for 20 seconds, it locks on that course 
and a single bar appears on the display, 
centered at the 12 o’clock position. Any 
significant variation from that heading 
is indicated by additional bars to the left 
or right of the 12 o’clock position on the 
puck; each bar represents three compass 
degrees.

While sailing, this display offers in-
stant feedback on slight course changes, 
which can also help detect wind shifts. 
Two bars to the right (clockwise) from 
12 o’clock, for example, means the boat 
is heading 6 degrees to starboard of its 
original course. If it is on port tack at the 

Sail Clever is a relatively new racing software for PDAs or 
smartphones running Windows Mobile Versions 5.0 or 

6.0. Unlike the navigation-oriented software reviewed in the 
December 2009 issue, Sail Clever is aimed squarely at the 
serious club racer. 

One interesting feature of the Sail Clever software is that it 
can be wirelessly networked with the NX2 instrument network 
from Nexus. It can also wirelessly interface with B & G, Ray-
marine, and TackTick networks, although this is slightly more 
complicated. So, unlike the Velocitek devices described in the 
accompanying article, a PDA running Sail Clever can include 
GPS data (from your boat’s GPS), through-the-water data (col-
lected by knot log and electronic compass), and windspeed 
data (gathered at the masthead). It also wirelessly transmits 
data back to Nexus NX2, B & G, and TackTick systems, so it can 
then be shown on system instrument displays. All the wireless 
links are made using Bluetooth protocol, requiring a separate 
dongle, which costs about $100. 

Like some of the charting software we reviewed in past 
issues, Sail Clever lets you plug in your boat’s polar data and 
then shows how close you are sailing to target boat speed. But 
that is just one on the long list of race-oriented applications.

                                              Sm  a r t  p h o n e  App   s

Sail Clever Software for 
Windows Mobile Devices

A Bluetooth dongle (above) 
links the PDA (right) to the 
boat’s network. The Sail 
Clever software graphically 
displays performance data.

Before the start, you can ping each end of the line, which 
allows you to determine line bias, distance to the line, and 
favored tack. During the race you have access to seven custom 
views, including a sail selection chart and tide correction for 
laylines, time to laylines, and favored tack. After the race, you 
can see a leg-by-leg review of how well you performed based 
on your polars, and replay the race with all function screens.

Currently, demo downloads are available at the Sail Clever 
website (www.sailclever.com). The software is $299, or $249 
through Dick Booth, a Florida Nexus dealer (d_booth@verizon.
net). We will be doing more thorough on-the-water test in the 
future and invite any Sail Clever users to send their comments 
on the product to practicalsailor@belvoirpubs.com. 
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                                              Sm  a r t  p h o n e  App   s

time, and the tell tales are still streaming 
nicely, then the boat is getting headed. If 
we hold this new course for 20 seconds, 
the SpeedPuck resets, again showing 
a single bar at 12 o’clock. This delay 
would be a problem when racing, but 
for tweaking trim and basic training, 
the system works well, and is easier to 
use than simple compass bearings.

The SpeedPuck was the testers’ favor-
ite on the water. It was dead simple to set 
up and easy to use. A couple of times as 
the test boat ghosted in very light winds, 
the heading indicator bar disappeared 
for several seconds. According to the 
maker, sudden changes of direction or 
speed can have this effect.

Off the water, the testers used the 
free downloadable Velocitek Control 
Center to modify the SpeedPuck’s de-
fault settings. The software lets users 
specify compass deviation, change the 
rate of position logging, and alter how 
frequently speed and heading solutions 
are updated. A bundled third-party 
program called GPS Action Replay 
lets users replay and evaluate logged 
data, but the track data (a nearly invis-
ible light yellow color at low speeds) is 
hard to interpret, and the graphics are 
uninspiring. 

Testers also tried Velocitek’s more 
user-friendly SpeedPlay software ($49) 
to review and manipulate the logged 
data. Once it was installed, the program 
made it very easy to download record-
ed data from multiple SpeedPucks or 

SC-1 units and replay a race. The user 
can easily drag and drop marks on the 
plotted routes, and the track can be ex-
ported to common formats (KML and 
GPX) for use with charting software, or 
mapping tools like Google Earth. 

Bottom line: Rugged, easy to install 
and use, the SpeedPuck is recommend-
ed for club racers and small-boat sail-
ors looking for a fun practice tool that 
monitors speed. Serious racers will long 
for some of the advanced features of the 
SC-1, but for quick and easy evaluation 
of speed over ground, post-race evalua-
tion, and a reasonable price, the Speed-
Puck fits the bill. 

Conclusion
While there may be a market for the 
Speedwatch for kiteboarders, wind-
surfers, and high-speed sailors, based 
on our testers’ experience, we don’t 
recommend it for most sailors. So that 
leaves us with the Velocitek gear—or 
the familiar handheld GPS. 

If all you need is heading, average 
speed, and an ego-boosting logged 
maximum, the basic handheld Gar-
min GPS units—take the aging 76CSx 
($250) for example—will do this and a 
whole lot more. And virtually all GPSs 
today let you download and analyze 
tracks with a range of software.

So, if you need a GPS device anyway, 
why shell out $250 for the SpeedPuck, 
or almost twice that for the SC-1? The 
chief advantages of the Velocitek devic-

es are cleaner designs, bigger readouts, 
much more rugged housings, faster up-
dates, a dead simple interface, and some 
fun software to play with after a race. 
The firmware is designed with sailors 
in mind, allowing them to easily fol-
low wind shifts, and, with the SC-1, tap 
into more advanced functions like the 
tactical compass and distance-to-line. 
We were also very impressed with the 
people in tech support, who understand 
the needs of sailors.

The SpeedPuck, in particular, will 
make a good training tool for today’s 
young sailors, who—for better or worse 
—are intrigued by all things digital.

The SpeedPuck and SC-1 will give 
around-the-buoy sailors the ability to 
quickly quantify performance without 
spending a small fortune, but they are 
no replacement for wind and through-
the-water speed sensors. 

Ultimately, sailing involves wind 
and water, and without any true envi-
ronmental data, the sailor must trust his 
senses and instincts. It goes without say-
ing that the last two items, which cost 
nothing but time on the water, are still 
the sailor’s most valuable tools.   

Contacts

speedwatch, 949/588-1470,  
www.jdc.ch/jdcusa/jdcusa.html.

Velocitek, 800/693-0659  
www.velocitek.com

Union 36 continued from page 10
engine compartment is located aft of 
the companionway ladder and below 
the cockpit deck. Access to the engine 
is excellent. On Melelu, you can service 
the beast via a removable enclosure for-
ward, a canvas divider to port (in the 
cockpit locker), and via removable, slid-
ing panels located in the starboard-side 
quarter berth.

The rudder is a “barn door” type 
mounted on two heavy, bronze gud-
geons and a keel-supported shoe. The 
rudder provides good control in a sea-
way, although response is slowed by the 
vessel’s full keel.

While hardly the boat for a drifter, the 
36 is definitely a good boat to be on in a 
blow. Owners report it rises exception-
ally well to the steepest of waves and is 
both dry and safe.

Conclusion
While not the best choice for light-to-
moderate air, the Union 36 is a good boat 
for the bluewater sailor, one that will take 
you offshore to Bermuda or just about 
anywhere. It won’t get you there fast, 
but it will get you there comfortably and 
in one piece. It can also be pressed into 
service as a decent weekend or coastal 
cruiser, although the deep keel and poor 

light wind performance will limit the fun 
factor in some local waters.

The boat’s teak decks and lavish use of 
wood is attractive, but it also carries the 
burden of constant upkeep and the po-
tential for an expensive deck refit. That 
being said, the Union 36 is a good-look-
ing boat, particularly for those who like 
the “traditional” canoe stern and all the 
trimmings.  

contact
Union Polaris (Owner’s site),  
www.unionpolaris.com
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