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boat were all top of 

the line 15 years ago. 

Replacing them is 

like throwing away 

a perfectly good eight-track tape 

player and installing a new MP3 

player. Choosing new equipment 

for our circumnavigation on Brick 
House, our 1976 Valiant 40, I had 

to make the same considerations 

as the previous owners so our new 

electronics will also be performing 

15 years from now. This included 

power draw, reliability, cost, cus-

tomer service outside of the United 

States and the newest consider-


Some people would say our boat 

is “decked out.” I would say it is 

sensibly fitted out for a couple with 

some resources to do things right, 

without wasting money and making 

things terribly complicated.

DEPTH SOUNDER AND SONAR
  First came the primary naviga-

tion instruments—the depth, speed 

and wind. It is important above 

all else that depth is correct, and 

dependable, particularly in the shal-

low places we will be visiting, such 

as the Bahamas. Everything in our 

life is going wireless and the trend is 


Our Tacktick wind instruments 

eliminate all the inherent problems 

with wires inside the mast. Screw 

down the masthead unit, calibrate 

the solar powered display and you 

have wind instrumentation. The 

wireless, solar charged display runs 

for days with just a few hours of sun 

even on a cloudy day. 

  The Tacktick depth and speed are 

typical wired transducers that feed 

to a transmitter. The transmitter 

can be mounted anywhere in the 

boat as long as it is not blocked by a 

large metal object. What few wires 

there are connecting the transducer 
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and transmitter are color coded 

and well labeled. It did not take 



  Being a low 

power system, 

my computer background to make 

those connections. The transmitter 

must be charged from the 12-volt 

system or an optional small solar 

panel, but it draws less than five 

amps over a 24-hour period while 

switched on, and it does not need 

power continuously. 

  There is a simple, well document-

ed startup procedure that networks 

all of these instruments so that the 

user can cycle through most of the 

wind, depth and speed information 


the Tacktick 

depth sounder 

on our boat is 

accurate to just 

over 100 feet. 

For the occasions 

when we care 

to read greater 

water depths, 

we installed a 

Lowrance LMS-

525C DF sonar/

fish finder, which 


Raymarine C80

on any of the displays. I actually 

had this part completed on a snowy 

day on my dining room table, 15 

minutes after I received the box. 

The only issue we have had is with 

the wind display. We have a large 

array of solar panels mounted on 

a hard dodger, which degrades the 

signal from the mast. To help iden-

tify this signal restriction, Tacktick 

has a network health function. The 

function displays signal strength 

from zero to six, with six being the 

strongest. Moving the wind display 

from underneath the dodger to a 

simple mount on the steering ped-

estal improved the signal. With the 

display in clear sight of the mast, 

the strength shot up to five.

Tacktick instruments
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has a depth range to 2,500 feet. The 

sonar is so powerful that its signal 

will overwhelm the Tacktick depth 

display and upset its reading. The 

color sonar gives us a representation 

of the density layers of the seabed 

below our keel, the contour of the 

bottom, as well as any free swim-

ming lunch that may be in the area. 

The sonar transducer contains a 

probe for water temperature so we 

can tell when we are entering and 

leaving currents or an upwelling. 

This unit also has chartplotting 

capabilities, which makes it another 

back up navigational tool. We are 

keeping the sonar as a stand-alone 

item and see no reason to interface 

it with other instruments. 

  Our 

old laptop 

computer 

and a simple 

chartplot-

ting program 

have served 

well when 

delivering 

other peoples 

boats. What a 

few years ago 

seemed state 

of the art 

will now go 

to a storage 

locker on our 


boat as back-up equipment. All of 

today’s chartplotters are far more 

energy efficient, user friendly and 

quite frankly, more reliable than the 

average laptop.

CHARTPLOTTER
  I chose Raymarine’s C80 Chart-

plotter with their Raystar 125 GPS 

antenna for many reasons. First, 

Raymarine’s customer service is very 

highly rated. Second, the Ray-

marine C80 uses Navionics chart 

cards. Each Navionics card covers a 

huge area so there aren’t many cards 

needed to complete a circumnaviga-

tion, making it more economical. 

The charts show all the standard 

buoy and navigational information 

plus points of interest, facilities in 

each harbor including contact and 

amenities information, tide and 

current data and many other useful 

items. The Raymarine C80 further 

takes advantage of these abilities 

displaying current, wind and head-

ing vectors. With a special patented 

Navionics card reader, I can also 

use the Navionics charts in my 

spare PC with various chartplotting 

programs. I chose the Fugawi chart-

plotting software for the laptop 

because it has all the capabilities we 

need, including an AIS (Automatic 

Identification System) display, for 

an affordable price. 
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  The C80 

display 

easily fit in 

a predomi-

nant spot in 

our nav sta-

tion, and is 

even view-

able from 

the cockpit, 



course. 

MARPA 

will tell 

the user 

the CPA 

(Closest 

Point of 

Ap-

proach) 

and 

which 

avoids the 

adherent 

prob-

lems with 

installa-


AIS information displayed on 

the Raymarine radar


TCPA 

(Time to 

Closest 

Point of 

Ap-

proach). 
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tions above deck. If we had a larger 

budget, we would have gone with 

the C120, which has a larger screen 

making it even easier to see from 

the cockpit.

  The installation of the Rayma-

rine chartplotter is easy. Follow the 

simple instructions and you can’t 

go wrong. I ran power cables from 

a dedicated circuit breaker on the 

electric panel to the C80. SeaTalk 

and NMEA cables were plugged 

into the back of the C80 unit and 

then to a Brookhouse multiplexer. 

The multiplexer is the hub that 

brings all the other instruments to-

gether for integration. The only in-

stallation issue we had was with the 

Raystar 125 GPS antenna, which 

brings the satellite signals into the 

C80. It can be used for NMEA or 

SeaTalk, but you have to physi-

cally tell the chartplotter which one 

of these languages to listen for by 

including or not including a green 

wire with the red power cable. It is 

the only important detail not high-

lighted in the manual.

  After installation, the chartplot-

ter has worked flawlessly with 

extremely low power demand. 

There are some add-on features that 

we did not opt for. Sirius Satellite 

Weather and radio would be great if 

it extended internationally. The fish 


finder add-on looks like a nice en-

hancement, but we wanted a com-

pletely isolated system for this. We 

did however, add the radar option 

when we saw how it could be split 

on the screen with the chart plotter 

or instrument page, or overlaid 

onto the chartplotter screen. The 

C80 unit uses less than one amp to 

run the chartplotter and a total of 

less than four amps with the radar 

transmitting. This is less than half 

the energy that our old radar alone 

consumed. Now we use the radar 

liberally, rather than turning it on 

with hesitation like we did with the 

old unit. Having this information 

available quickly adds safety to our 

boat. Some independent tests show 

that our Raymarine two-kilowatt 

radar outperforms the four-kilowatt 

units from other manufacturers. 

Kilowatt power is theoretically 

related to signal return and how 

well targets display on the screen. 

Larger kilowatt units also require a 

larger antenna, which becomes an 

installation problem on a 40-foot 

sailboat, and demands more battery 

amperage.

  Our Raymarine radar came with 

the MARPA (Mini Automatic 

Radar Plotting Aid) feature. It au-

tomatically tracks targets, calculates 

their bearing, range, speed and 


I like and use the feature. Patrick 

feels his eyes can do a better job of 

tracking targets on the radar, espe-

cially small or other targets that are 

intermittently obscured by waves or 

weather.

AIS
  One thing that shows up very 

well on the radar and chartplotter 

screen is the ship sign indicating 

an AIS target. I bought the $160 

SR161 Millitech AIS receiver. The 

receiver gets its signal split off from 

a standard VHF antenna. The 

receiver connects to a special AIS 

port in the multiplexer. Traveling 

down the narrow East River of New 

York City, in the fog, it was great to 

know that around a blind bend be-

hind us was a ship coming toward 

our stern at 8 knots, drawing 14 

feet and with 40 feet of beam, and 

that up ahead in the fog there were 

three tugs and a large yacht that 

had all come to a stop in mid river. 

It would be impossible for radar to 

see any of those vessels. AIS range is 

far greater than our eyes or that of 

the radar. Even in good weather it 

is fun to put the cursor on the ship 

in question to see if it was moving 

in a way to be a threat to our course 

or not. The installation of this little 

four-inch by three-inch black box 
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was straightforward, but its integra-

tion was not simple at first. All the 

other instruments on board use a 

4,800-baud rate. This one uses a 

38,400-baud rate. The Raymarine 

C80 display has only one NMEA 

port…so only one baud speed. 

There was a solution 

though!

MULTIPLEXER
  The solution was the 

multiplexer made by 

Brookhouse. This little 

black box coordinates 

the different languages 

and baud rates of the 

various instruments so 

that all of the instru-

ments can understand 

each other. They have 

a unit specifically for 

the Raymarine C and E 

series units with SeaTalk, 

NMEA 0183 and an 

RS232 or USB port so it 

can communicate with 

your laptop too. You can 

even have a loud external 

alarm added to it, pro-

grammed to sound when 

a certain criteria is met 

on any of your NMEA 

instruments. Each port is 

programmable for a dif-

ferent baud rate includ-

ing one preprogrammed 

for AIS. Everything is 

labeled for easy instal-

lation. I struggled for 

days to understand how 

to exactly use this little box, but 

Brookhouse support, and some pa-

tience on my part, made it all come 

together. The Brookhouse mul-

tiplexer device, along with Tack-

tick’s NMEA interface, makes our 

Tacktick instruments integrate with 

everything as well. The portable 

Tacktick displays can show Rayma-

rine’s information and vice versa. 
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At Sandy Hook, N.J., we were 

anchored in a storm, and I brought 

one Tacktick instrument to bed 

with me to look for SOG (speed 

over ground), depth and wind in-

creases whenever my eyelids opened 

with worry, instead of getting up to 

look 100 times that night! 

AUTOPILOT
  Part of our new electronics pack-

age was the autopilot. We wanted 

an oversized powerful autopilot to 

use when we are not in a position to 

use our Monitor self-steering wind 

vane, like when motoring. If we 

ever lost our 30-year-old pedestal 



steering, the autopilot would take 

over as our back up steering. Our 

boat has a displacement of 22,500 

pounds. The Raymarine specifica-

tions call for a Type 2 short (T2S) 

Linear Drive to accommodate a 

boat up to 33,000 pounds of dis-

placement. We wanted 

overkill and opted for 

the Type 2 Long (T2L), 

which is specified for 

boats up to 44,000 

pounds displacement. 

The Controller is the 

small box in the cockpit 

with buttons for con-

trolling the direction of 

the boat. We chose the 

simplest controller with 

the least user options, 

the ST6002 and the 

SG3 Course computer 

with built in Gyro and 

AST (Advanced Steering 

Technology). It seems 

like everyone integrates 

their autopilot with their 

chartplotter…we may be 

the only ones who have 

not. Too much trust in 

electronics can be a bad 

thing. Manually chang-

ing the course 10 degrees 

coupled with a look at 

the horizon is so much 

easier than steering by 

hand. How easy do we 

really need to make it 

before all of these elec-

tronics become a liability 

rather than an asset?

SINGLE SIDEBAND
  The other electronic device I 

spent a lot of time working on was 

our SSB/Ham radio. It is an older 

Icom 710 RT. The SCS Pactor 

III Modem and SSB handles our 

e-mail and weather reports. The 

previous owner had reported using 

the SSB and his modem with great 



55

[image: image12.jpg]


BRICK HOUSE: ELECTRONICS 
time I need them. This means 

no getting up at 3 a.m. to get 

scheduled weatherfaxes if the text 

reports are adequate for me at the 

time. It is nice to have the report 

in writing, as sometimes at sea it 

is hard to hear and decipher what 

they are saying on a voice report.

INTERNET ACCESS
   When we are in an anchorage 

surrounded by suburban build-

ings, or near a marina, I can get 

Internet access on our boat with 

a WiFi card in my laptop. I have 

two types of antennas to capture 

the wireless signal. The Cantenna 



200mW long-range USB adapter, 

which is attached to my laptop via 

a 15-foot USB cable. WiFi, when 

available, makes the retrieval of my 

e-mail and weather faster by means 

of telnet to SailMail, as well as 

giving me the usual convenience of 

Internet browsing.

   We have three laptops onboard. 

One for word processing and 

camera functions that never sees 

the Internet. Another is specifically 

for the Internet and SailMail and 

is protected with virus and spyware 

software, and has all of the lat-

est updates. Then we have a spare 

laptop that is well waterproofed 
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success, but when I finally bought 

my new modem to get e-mail and 

weather through SailMail and Win-

link, I was disappointed to not be 

able to connect to the service at all. 

I had expert advice, which proved 

to be completely wrong, and then 

new advice that finally put me on 

the path to high power and clear 

reception. Describing in detail the 

modifications that got me commu-

nicating with the world would take 

enough words for another article. 

In short, the biggest modifications 

were adding copper grounding, and 

replacing wire grounding connec-

tions with strap connections. 

  Now I am getting a reliable, rela-

tively fast connection to download 

weather reports via Saildocs, my ra-

dio e-mail via SailMail (commercial 

SSB) and Winlink (Ham), as well 

as my land-based e-mail via a newer 

feature of AirMail called “Shad-

owMail.” ShadowMail enables me 

to query my Yahoo server, or any 

other POP e-mail server, for e-mail 

in that account. I can then choose 

which ones to download.

  I can get weatherfaxes through 

the radio via the Pactor modem at 

their scheduled times, as well as text 

weather reports and GRIB files any 


directional antenna strapped to the 

boom pointed in the direction of 

the strongest signal gives us a good 

signal far out in an anchorage. The 

other antenna is an omni direction-

al. Sometimes there is no predicting 

which antenna will work best in an 

anchorage. I bought both antennas 

at our local Radio Shack electron-

ics store. One of these is connected 

to my EnGenius EUB-362EXT 

AirMail screen showing weather options


and packed away for use for backup 

navigation, and SailMail. All of 

them are at least five years old. The 

newest laptops consume too much 

electricity, and laptop survival on 

a boat is too short to be worth the 

cost. 

BATTERIES
  There are two or three other 

components of our total system that 
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The Cantenna directional antenna

I need to mention. They are the 

“muscles” that make the rest of the 

electronics work. We have a battery 

bank of six six-volt Trojan lead-acid 

batteries. They amount to 675 amp 

hours. This computes to less than 

235 usable amps in actuality, if 

you subscribe to not draining your 

batteries beyond 50 percent of their 

amperage capacity, and not charg-

ing above 85 percent since that last 

15 percent takes so much resource.

  Previous owners of this boat had 

given a lot of thought to battery 

charging and installed three 65-watt 

Kyocera solar panels. After 15 years 

the panels are still doing their job 

putting out 60-70 amps per day. 

The wind generator spins and 

sounds like an unbalanced Cessna 

150 engine and 



power back 

into the bat-

teries.

DECKED 
OUT?
  Are we 

decked out? 

I don’t think 

so. Today’s 

electronics are 

a great source of affordable safety 

information not dreamed of 15 or 

20 years ago. We have informa-

tion coming in from high quality, 

reliable electronics, so we can make 

prudent decisions. With finite 

resources, we kept our cruising kitty 

intact rather than upgrading be-

yond our means. By installing this 



equipment 

ourselves, 

and keeping 

it as simple 

as possible, 

we will be 

self-sufficient 

and hopefully 

not spending 

a lot of time 

in ports wait-

ing for parts and repairing the boat. 

Most importantly, we are confident 

this same equipment will be operat-

ing faithfully for new owners, 15 

years from now. 

Patrick and Rebecca Childress have 
restored their 1976  Valiant 40 and 
recently left on their circumnavigation. 
puts out no am-

perage at all until 

there is a 15-knot 

breeze, and it 

takes 25 knots 

of wind to really 

produce sufficient 

amperage. We 

are looking into 

newer, more tech-

nically advanced 

wind generators 

that need less 

wind to produce 

more power. 

When our diesel 

engine is run-

ning, the Balmar 

150-amp, high-

output alternator 

does a fairly quick 

job of putting 



65-watt Kyocera solar panels
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