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Garry Moore sells you and your expert service, t30. Have you seen him?

As Garry Moore tells over five million

women on the CBS Television Network...

“CBS tubes are made by the tube manufacturing division of
Columbia Broadcasting System. So we know how dependable
they are. That’s why we use them here in our own cameras
and other equipment.”

Garry also points out that CBS tubes have the Good House-
keeping Guaranty Seal. That means a lot 1o women . . . and

womern are your customers.

In fact, il you're like most service technicians, more and
more women are asking you for CBS tubes. Because Garry
Moore has convinced them that the-e are no better tubes
made. Yes, you'll find it’s easy to buill customer satisfaction
when you use and recommend the tubes you can always de-

. CBS tubes.
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¢yNow . . .25 FOOT HANKS

\
additien to 50, 75, 100 ft. put-ups

:

At your request AMFHENOL now provides new 25 foot hanks in two popular
types of Twin Lead. Add these to your aMPHENOL Twin Lead Display Board
—and watch your sales and profits increase while your selling jeb gets
easier! Your growing Twin Lead market includes: those who buy a second
set (black & white or color) or replace wern-out lead-in or need extra
lengths for moving sets.

Don’t wait for your customers to ask—stock and display ampHENGL Hanks
in all the popular sizes listed below.

Auailable in Hanks of

Part No. Description 256t | SDft. § 75f. ¢ 100ft.
~ 214-318 Indoor*—60 mil, 7/28 pure copper cond. v v N N

214-056 Standard—69 mil, 7/28 pure copper cond. v v Vv v
214.559 Steelcore—72 mil, 7/28 copperweld cond. Vv Vv v
214-298 Rotator—4 conductor—7/28 pure copper cond. Y v v
214-100 Century—100 mil, 7/28 pure copper cond. I Vv v v

Now Available in Ceils
214-271 ‘ Air-Core**—U.S.Pat. 2543696 7/28 pure copper cond. l ] Vv I v l

*Indoor is the newest AMPHENOL Twin Lead. It’s made of pure virgin natural poly-
ethylene to harmonize with any interior.

**Now famous AMPHENOL Air-Core is available in pre-cut coils.
Remember: for finesi. quality, virgin polyethylene is used in all AMFHENOL
Twin Leads.

ANPHENOL ELECTRONICS CORPORATION

chicago 50, illinois

(AMPHENDL -



This combination of CDR ROTORS
and the Biggest TV Spot Campaign

d libg .‘ in our history

PRE-SE“.’NG your customers

S. R. COWAN

opens the door

The Votes Are In ;
You will recall that in ¥ i for you fo

April we announced that
starting in May this maga-
zine would go to “King-
Size” and we explained in a
superficial manner why that
change would take place.
Now, because so many sub-
scribers have asked us to do
so, we will give you fuller
details as to the reasons for
the change.

During the last quarter of
1955 we made a survey and
asked every tenth reader of
our magazine, (nearly 7,000
of the 70,000), a series of
questions. For example, we
asked the nation’s service-
men  what they liked
about our magazine and
other servicemen’s maga-
zines, what they disliked
about our magazine and the
other servicemen’s maga-
zines, and finally we asked.
for their suggestions as to
what we could do as a publi- l
cation to help them. !

Almost 5,000 replies came
in and strangely enough
nearly 4,600 service shop ‘
owners remarked that the
greatest contribution we |

2 ] CORNELL-DUBILIER . ) ree RADIART =ore.

SOUTH PLAINFIELD, N. J. o AR CLEVELAND 13, OHIO




AR-1

fecturing

An outstanding group of rotors . . . three proven and tested
models . . . AL 40% SHARPER TUNING thanANY other auvtomatic
rotor. Handsome cabinet . . . dependable performance . . . proven

and tested by -housands and -housands of satisfied usars.

TR-12 a special combination value consisting of complete
rotor, including thrust bearing. Handsome new modern
cabinet with meter control dial, uses 4 wire cable.

TR-11 same as TR-12 without thrust bearing.

CORNELL-DUBILIER south Plainfield, N. J,

TR-4 the heavy duty rotor complete with handsome modern
<abinet with METER control dial, uses 4 wire cable.

TR-+2 the heavy duty rotor with plastic cabinet featuring
"compass control’ illuminated perfect pattern dial, uses
8 wire cable.

The RADIART Corporation, Cleveland 13, Ohlo
-+ b

could make would be to
show them how to make
more money by opening
new felds of endeavor for
them. That overwhelming,
simple and pointed request
was the determining factor
in our decision to open new
service vistas for our readers.

Of course only 10% of
our readership was involved
in the survev and the other
90% did not know what
was happening until our
format - chanee announce-
ment appeared in the April
issue. Subsequently, since the
Mav issue reached our sub-
scribers. our mail has been
rather heavy, and we feel
that vou are entitled to
know what our readers’ re-
action has been.

The first 18 letters we re-
ceived came f{rom service
shop owners who voiced
strong indignation and ob-
jection to our new format.
17 of the 18 men stated that
the new magazine was so
big that it did not fit on
their shelves. During the
next few weeks scores of
other letters arrived and
amongst them was only an
occasional letter of criticism,
the bulk of the letters being
congratulatory. Now, just
two months later [ am happy
to report that a total of 31
letters of criticism about our
new format have reached
me while 179 unsolicited ler
ters complimenting us on
our new format and broad-
ened editorial scope have
also arrived.

Strangely enough, of the
31 critical letters received,
only 2 were written on busi-
ness letterheads; all  the
others being written on
either postcards or plain
paper. However, of the 179
letters favoring our new
format. only 6 were on plain
paper or postcards and 173
were on professional letter-

[ Continued on page 7
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’ Fig. 1—Typical boat engine-battery system. (a) indicates ammeter, (s) switches.

Various electrical wiring systems used in
typical boat installations are discussed
Precautions for the

in this installment.

prevention of accidents are also discussed.

PART 3—BOAT ELECTRICAL SYSTEMS

by ELBERT ROBBERSON

Marine Electronics Consultant

The Marine Electronic Business
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} Fig. 2—Circuit of more elaborate boat wiring system.

GROUNDED TO STEERING COLUIN!

R_T t UGE.

(Courtesy Chris-Crafr)

otk a piece of electronic equipment into a man’s
home and nobodv has the least trepidation
about plugging it into an clectrical outlet.

But step foot over the side of the same man’s boat,
and you’re in a different world. To the person ac-
customed to shore circuits, where Underwriters” and
power-company rules keeps things fairly well in or-
der, the usual small-boat electric system will seem
like chaos.

You'll find power feed lines for different devices
hooked onto the engine battery, the electric starter,
the dashboard ammeter and (of all places) the engine
ol gage!

But once you know how these lashups are derived,
vou can safely connect vour own contribution to the
boat’s equipment. In badly confused situations, vou
suggest a little elecirical reorganization to the
owner, which will make for a more reliable system.

Following this thought a lictle further,

might
a service
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man who beécomes an expert in this field may gain
considerable extra business by taking care of the more
complex electrical needs of a number of small ship-
yards and boat dealers. Usually, there just isn’t
enough electrical work at any one small yard to sus-
tain a specialist. So one of the engine mechanics is
called upon to double as electrician. The bad results
of having electrical work performed by alumni of the
corner gas station are evident wherever you find
boats.

Simple Battery Systems

Aside from the personnel involved, most confusion
in the boat electrical systems stems from the fact that
the majority of today’s boat engines are beefed-up
automobile engines. In the interest of cconomy, auto-
mobile wiring practice is {ollowed, with one side of
the battery grounded to the engine, and the engine
block and various other masses of metal connected
to it acting as ground returns. The polarity of the
battery ground varies between engine manufacturers,
and may change from year to year. In practice, it does
not matter which side is grounded, just as long as
there are no cross-polarity connections.

Fig. I shows a typical boat engine-battery system.
One pole of the battery (in this case positive) and
the ground returns of the charging generators, en-
gine starter, ignition system, etc., are all connected
to the engine block. Note that this ground and the
lead over to the starting-motor solenoid switch are
the only heavy conductors from the battery. Because
of the high starter current there are no fuses in this
heavy line.

The “hot” power feed for auxiliary and lighting
circuits is a single wire run from the ungrounded
terminal of the battery, as shown, to the dashboard
ammeter, or more often this wire is connccted to
the solenoid. The wire, and branches from here on
out, may be as light as No. 14 gage. Load circuits,
and the generator, are connected to the other side
of the ammeter, so that current going into or out of
the battery makes the meter register “charge” or “dis-
charge.”

The simplest installations have no fuses or circuit
breakers other than a toggle switch on the control
panel. Although the schematic shows only the hot
wire running out to the lights, with the return to
ground at that point, two wires are actually used.
One of them is the hot wire and the other the ground
return. And here is where some odd connections
may be found, such as terminals on the oil gage
(which on the surface seems to have nothing to do
with electricity). It has been common practice to
ground auxiliary return circuits to any piece of hard-
ware that connects metallicallv to the engine. Thus,
steering columns, clutch controls, pressure gages con-
nected to the engine by a copper tubing, and what-
not will be found “doubling” as clectrical conductors.

When a boat having such a system is originally

’
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delivered, it mav be entirely bare of any other elec-
trical gadgets. However, the new skipper invariably
loads on the equipment. Windshield wipers. horns,
cabin lights are the starting point. As circuits are
added, they may be connected 1o the ammeter until
the terminal is full, and not one more wire can be
squeezed under the nut. Then wires begin doubling
up on the ignition switch and any other “hot” points
that can be lound. Things installed in the engine
compartment, such as an electric bilge pump, are
usually connected to the “hot” solenoid terminal or
the battery. Thus, the electrical system turns into
quite an amazing growth.

Semi-Protected Battery Systems

Figure 2 shows the circuit of a somewhat more
elaborate boat wiring system. Note that load circuits
are protected by fuses as well as having “on”-"ofl”
switches. Some boats have the fuses behind the dash-
board wherever room is found—the better jobs have
a switchboard, insralled in a cabinet or provided with
a protective cover.

Note that the electric horn is fed from the battery
side of the ammeter, rather than on the “load” side
used for other circuits. This is because horn current
is so high it would damage the ammeter. And, as in
the case of the engine-siarting motor, the horn is
not fused.

Two or threcengine boats have complete bartery
systems for each engine, along the lines of either of
the preceding. Although boats large enough to have
more than one engine usually carry an auxiliary bat-
tery system for lighting and power, some loads, such
as the dashboard and navigating lights, will stll be
operated from the cngine batteries. In this case, the
circuits may be split up—for instance with the bat-
tery of one engine supplying dashlights, and the bat-
tery of the other furnishing clectricity for running
lights, etc.

In the interests of safety, some bouts are wired with
heavy (100-amperc or more)
switches in the muain batery leads 1o disconnect all
load when the boat is not manned. And some have
double-throw switches here. arranged so either bat-
tery can be used to start either engine in an emer-
gency. Because of the voltage loss in lengthy high-
current cables, such switches are as close to the en-
gines as possible—sometimes directly at the batteries.

Great caution is, of course, necessary when working
around open switches (and all of the other battery-
circuit terminals, for that matter). Six or twelve
volts may sound “tame” to the technician accustomed
to working in the thousands—but a heavy short cir-
cuit can cause hundreds of amperes to flow in a
hurry. This is enough to blow up a tool in your face,

knife or inclosed

melt a ring on your finger, or a wrist-waich band on
your arm: very unpleasant, not to mention fire dan-

ger.

On small boats, heavy current equipment is con-
nected airectly to the battery.

Remember that gasoline fumes are terrifically ex-
plosive. and easy to ignite. The engine room of a
boat is no place to test batterics or circuits by “spark
ing” wires together. When a boat starts to “blow”
there are only milliseconds to get out, and very few
people have made it without injurv.

There have been a few twin-engine boats builr

Example of panel on 50 fcot boat. Not suitable
for very heavy-current equipment.






