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COMPETITION ADDS
SPICE TO THE GAME

HIEN a competitor opens a shop in your

neighborhood, your first reactions are
probably the same as those of most people you
feel that he is *“‘cutting in” on your trade and
that, by fair or foul means, he may run you out
of business. Iowever, there is another view to
take of this problem.

First, forget your fears! A mind frozen by
mistrust and hate is in :apable of reasoning; it will lead yon
to the very downfall yon fear. Face the facts: someone else is in
the same husiness, <o von must make your services so much better
than his that you get yonr share of the work. Welcome {he com-
petition as a spur—something to force yon to your best efforts.
Realize that, You must stay on yonr toes and you will antomat-
ically beconie more careful, more efficient, more alert. You will
find that hard, honest competition adds enjoyment to vour work
Jjust as competition increases the pleasure of any game,

And, another thing, force your competitor to rise to your level to
survive—don’t stoop to his. Do your best work and you'll find
that your fears were un]uqtmed’*them is plenty of business for
the man who can deliver the froods'

15, R, Haas,

FErecutive Viee President.
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THE RURAL RADIOMAN

A Story of How Radio Receivers in Remote
Communities are Kept Playing

By S. R. WINTERS

1‘;&{,:._55‘ $5E "1{«2\7'\-.5;!'
HENRY: ﬁ BATRD

Signboard, 24 x 32 inches, located six miles north of Asheville, N. C.

This interesting story regarding a National Radio Institute graduafe originally
appeared in Radio News and is reproduced here with permission of the Editor
of that publication.

HE mountaineer had plodded four miles across
the hills from his home in a cove of the Great

Smokies of the Blue Ridge Mountains, Slung
across his shoulders was a poke (sack). formerly

containing tflour bhut now holding a battery-oper-
ated radio receiving set. Panting from the ex-
hausting trek across the moutains, the man ap-
proached a stranger and exiaimed, Mister, 1

hooked a car battery to my portable radio and
burnt every gut out of it.”

The above language was too inelegant for a pink
tea but fully descriptive of the ill-fated experi-
ence of the man of the hills. However, he wasn’t
wandering aimlessly in search of help bhecause,
paralleling the antiquity of the mountains from
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which had come this man’s strength, signs have
always pointed the way out of difliculties. This
time the signboard, (size 24 by 32 inches) located
xix miles north of Asheville, North Carolina, on
. 8. Highway 70 from New York to Florida,
read, *“Radio Repairing, Work Guaranteed,
Hewry B. Baird, Drive In.” A revised but truth-
ful version could be substituted reading “The
Radio Man of the Mountains,” inasmuch as
Henry Baird has been servicing radio receivers in
three mountain counties of west North Carolina
since 1938,

'The signpost, staked hard by this main north-
ta-sonth thoroughfare, flanks oue side of a gravel-
Iy lane leading up to ilenry’s house, one room of
which is a radio repair shop. This 200-yard road-
way is lined with stately, giant pines, man-
planted and grouped in threes, and whose fifty
vears of weathering the elements have produced
no noticeable adverse effects, except erosion has
exposed some of the big tree roots. At the frail’s
end is a 50-yvear-old rambling frame house, the
nucleus of the 175-acre Daird estate, (now
farmed by shareholders). It borders upon the
aeres of the immortal O. Henry, and Mrs. Sydney
Porter (0. Henry’'s widow) is a neighbor of
Henry Baird. The home of “the radio man of the
mountains” is situated en a commanding hill and
from this vantage the observer can scan enchant-
ing beauty in the seemingly limitless horizons be-
vond—vistas that always merge in the blue haze
of the Great Smokies, from which is derived the
descriptive term “Blue Ridge Mountains.”

The legend about the mountain going to Mo-
hammed for convenience’s sake may parallel the
mountaineer’s visit to Henry Baird, with his “gut-
less” radio receiver, but more often than not,
Henry goes to the mountains with his radio repair
kit. As evidence of this, parked alongside hishomne
in the early forenoon may be seen one of two
automobiles—he keeps a touring car and also a
jalope—in readiness for any service call. For true
missionary of the mountains that he is, Henvy’s
trips into the coves and hills beyond are limited
only by gasoline rationing. Ilis telephone may
ring day or night—a summons to bring along his
simple testing equipment, consisting of a tube
checker, weighing about five pounds, aud a volt-
ohmmillinmmeter, weighing approximately two
pounds.

Before the war severely restricted the use of
gasoline, lIenry covered three mountain counties
—servicing thousands of radio sets. Now, with
even necessary travel looked upon askance by
gasoline rationing boards, “the radio man of the
mountaing” encourdages hix patrons to bring ap-
paratus in need of repair to the shop located in
his home.

Twenty years in the radio business, starting as
a salesman after graduating from the National
Radio Institute of Washington, D. ., and con-
tinning to sell sets nntil 193], when he began
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servicing sets ax an exclusive business—such pio-
neering over two decades has spread with favor-
able disposition the name of Henry Baird. This
word-of-mouth advertising and low repair rates
to meet the pocketbooks of a mountain folk *ill-
fed, ill-clothed and ill-housed,” makes IHenry’s
200-yard roadway lead. figuratively, far into the
hills—and of late families as far away as the
neighboring state of Tennessee have been pooliug
their temporarily unworkable radio receivers and
having one neighbor’s automobile ftransport a
half a dozen or even more sets to this central
repair shop. Having been repaired. they arve re-
tfurned to the remote neighborhood by designating
some one neighbor’s car as a pickup in accordance
with the pooling arrangement.

To gather a faint idea of what a hoon radio is
to these mountain folk it is necessary to sketch
a word picture of their homes, living conditions,
and remoteness of their lives to cities and what
we call civilization. Their lowly cabins-—some of
them situated deep in the recesses of a cove,
others in the path of a wind-swept mountain top
—may still be lighted by a vile-smelling oil lamp,
a Ho-year-old rifle stacked in the corner of the
one room, with no rug on the floor except where
the bhackwoodsman has puslied back the frontiers
of civiization, as it were, and acquired a rag car-
pet for the floor. Not unlike her pioneer ancestors
of a century ago, the wife of the mountaineer
churns her butter in a homemade cedar churn,
and without the spwrt of development of the
mount:ain handicrafts the honsewife would not
sit on a sheepskin cushion in a hickory-split chair
as she maneuvers the dasher of the churn up and
down, These churns of antiquity are bound with
hrass hoops.

The mountaineer’s family does not sleep on a
store-bought mattress, but instead seeks a night's
repose on a bhed tick stuffed with corn husks or
wheat straw, The broom that sweeps the cabin
—of dirt that may be considered clean by the
mountain folk if it is native soil—may be fash-
ioned from broomsedge which grows riotous in
the nearby hills—or the broom may take the form
of the end of a hickory pole split back into many
thin thongs, and a handle inserted.

Alvin F. Harlow, in his treatise of “The Frontier
Teople of the Appatachians.” in Travel. describes
the true mountaineer’s home as a crude product
of his own handicraft—or that of his neighbors.
In the construction of a log hiouse, beginning with
the felling of the trees, only five tools are neces-
sary—axe, saw, hammer, mallet, and an edged
tool called a frow. With rough-hewn logs. un-
planed poles, large shingles hand-split from blocks
of oak, the mountaineer may build his own “‘cas-
tle” or construct it through the pooled efforts of
neighbors in an old-fashioned house-raising bee.
The chimney takes shape through the use of odd
flakes and chunks of stone held together with
clay.
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The 200-yard drivaway, lined with stately, giant pines, leads to the 50-year-old rambling frame house of
Henry Baird, "The Radio Man of the Mountains."”
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The “Close-Up of a Hillbilly Family,” as set down
by T. Ham in The American Mercury, is pictured
as follows: “The cabin is about 10 x 20 feet, Its
two windows, little square holes, luiive never
known glass, Both are boarded up in winter
against the cold. The <ingle room would be
Stygian dark but for the blazing logs in the huge
open hearth. Over the fireplace a long, rough
xeantling serves as a mantel, repoxitory for sev-
eral xmall bags of herbs, a seldom used kerosene
lantern, and family pictures. Nailed to the walls,
not too near the fire, are several bush hides of
coon, tfox, and gromndhog, Trom pegs here and
there hang overalls, & eap, a ritle. a coal-oil can,
On one side of the hearth a stack of firewood, on
the other a wgrotesque old talking machine, (per-
haps playing »On The Wall,” a melancholy
dirge). At the far end of the cabin are the heds—
four wide, wooden things of incaleulable age,
Jjammed headboard to foothoard. twao to o side.
On these sleep all the tamily, together with xuch
of their kin ax may trek over the ridge for a visit.
A reckless pullet from the tlork of 30-0dd ont-
side, stalks solemnly aeross the floor in quest of
wstray grain of corn.”

“We allus lived hyar—my pappy an’ his pappy

v

atore him, I reckon”—is a stock phrase suggest-
ing the status quo of the mountain folk before the
advent of radio. Whole communities have re-
mained unchanged for fifry yvears--and at least
one community, Ox Creek, Buncombe County, is
practically the same as it wax 150 years ago.
There are no mules or horses—not an antomobile
in nine square miles—and oxen are used exclu-
sively as work stoek and as @ mode of transporta-
tion, The invisible radio waves, however, are the
leavening process likely to transform these moun-
tainons arcax into modern counterparts of prog-
ress. Newx and entertainment by radio are in-
filtrating the coves and ixolated outposts—where
formerly there were no available newspapers,
Nermons vie with hilthilly musie for popnlarity,
and many mountain music-makers have etimbed
the pinnacle of fame and richex via the ether
roarte. An ontstanding example is Roy Aenff, a
momntain boy of "Fennessee, whose singing of
heart-songs on radie programs, in motiow pic-
tures, and by making personal appearances is
aroxsing him a revenue in excess of $100,000 per
year,

Henry Baird maintains that what radio means
to these isolated folks can only he appraised

Before gasoline rationing, Henry Baird covered three mountain counties, servicing thousands of
Radio sets. Now he encourages patrons to bring receivers in need of repair to the shop located
in his home,
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All photos by Bob Bruwn

"The Radio Man of the Mountains'’ shown at his work of servicing a radio at his
home repair shop.

properly by personal contaci. He relates the in-
stance of hix mest vivid experience of twenty
veurs as u rudioman, It was just before Christ-
mas of 1944, He had received word of an elderly
woman living alone in a vemote spot of the hills

Ther oniy contaet with the world beyond her own
very restricted vista—sound or sight—was a
radio receiver that had tallen into disrepair. An
expensive repair bill, with which she was unable
to cope, loomed whenever she consulted service-
mern. Henry oitered to fix the set without charge.
It was put into working order, returned to her
promypily, and when tolil it was o.k. she smiled
that gracious sniile of appreciation. with the re-
mark, “1 will have a happy Christmas after all.”
Money then seewed indeed but as “filthy luere”
when IHenry told us that he refused any remun-
eration even for his time, adding that, *I was
repaid tenfald when 1 saw how much this little
radio meant to her.”

T*he ¢xperiences of Henry Baird in fixing radios
run the gamui from the simple procedure of ad-
justimg a set in which the broadeast band has

simply been switched to a short-wave band and
rhe complex operation of checking and almost re-
building a noisy receiver. About ready to despair,
he disconnected the “magie eye” and the trouble
vanished before his eves. When trouble-shooting
and tinding something out-of-the-ordinary wrong,
he jots down the nature ot the dithiculty and how
he solved it-—as a sort of reference guide should
he encounter similar trouble. But here is one ex-
perience that Henry hopes will not be duplicared.
ITe reports, “I went out on a job one day where
I was met at the door by five dogs and four cats,
1 had to wade knee-deep through this menagerie
to reach the radio. I have never been kissed hy
so many animals before. You may think thix job
was the cat’s meow. but helieve yon me, when 1
had tinished 1 was doggon’ tired.”

That retlects the lighter, the humorons side of
this unique “radio man of the mountains.” I like
to think of Henry Baird as a many-sided per-
sonality—a practicing philosopher, a missionary
to the mountain folk with the zeal of a spirirual
missionary toa foreign field, and even as a phil-
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anthropist (for he is well-to-do in the rights of
his own bank aecount and estate) in discounting
rather than counting the dollars in repairing
radio sets whose owners are not rich in worldly
goods. Furthermore, he is a radio pioncer, hav-
ing been inoculated with the “bug” in 1922 when
he walked two miles to the home of a friend to
listen to his first broadcast. The set was pro-
duced by that “grand old man” and “father of
radio”—Dr. Lee de Forest. Making use of head
telephones and plugged-in tuning coils, Henry re-
cills that this early receiver took on the appear-
ance of a telephone switehboard, rather than that
of a radio receiver.

The first station tuned in that eventful evening
23 years ago was that pioneering station KDIKA;
the musical number being played was “Sleepy
Hollow,” by Richard Koontz; and the announcer
was Glenn Riggs. One night Henry was listen-
ing to a program when a sudden mountain thun-
derstorm developed. virtually stunning him, and
uusing him to throw the headphones to the floor,
breaking them to smithereens. “*Well, after that,”
muses the philosophical Henry, “I bought a radio
of my own and really turned into a night owl,
I would =it until the last station had signed off.”
Incidentally, and as a valuable pointer to other
servicemen, he reserves his hest radio sef for use
by customers when they would otherwise be de-
prived of radio during the period required for
fixing their own sets,

Henry DBaird, in stature at least, has the appear-
ance of the mowuntain folk to whom he is a1 bene-
factor. Towering more than six feet, slightly
stooped—a posture due to bending over an esti-
mated 10,000 radio sets in twenty years, he re-
flects the kindliness and staunch friendliness of
the hill country. He is a Beau Brumimel, and goes
to church on Sunday. Aside from one diversion,
radio—both his vocation and avociation—his one
hobby is that of approaching, in a serious vein,
and asking a drug clerk for a particular drug in
pharmaceutical terms—rfor instance, scorning the
simple ternr aspirin and requesting the purchuse
of acetylsalicyclic.

Henry Baird. modest, unassuming man that he
is, would not lay the slightest claim to being,
even in disguise, an inventor or a radio manu-
facturer, but he, too, has a blueprint for to-
morrow’s radio receiver—at least how to sim-
plity it. Ile captions his 9-point proposal as
“Some Changes I Believe Kvery Serviceman
Would Be Glad to See in the Postwar Radio,”
and this writer believes thousands of radio ser-
vicemen will rally to the cause of his agenda. It
follows:

(1) Each radio should have the model num-
ber die-stamped on the chassis. It has been the
practice of most manufacturers to print the num-
ber on a piece of paper and paste it on the inside
of the cabinet or on the chassis. In many eases
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the glue dries out and the paper comes ot aud is
lost,

(2) The capacity and working voltage should
be plainly marked on each by-pass and filter
condenser,

(3) The frequency of all i.f. transformers
shiould be indicated on the can.

(4) The resistance of the field should he on
every speaker.

() One standard color code should be used
for all resistors,

(6) Tortable radios should have an efficient
loop built in the back cover instead of the mess
of wires running all through the cabinet.

(7) Tube sockets should be marked with the
tyDe of tube used instead of printed on a Jdiagram
and pasted on the chassis,

(8) A simple dial mechanism should be
worked out to replace some of the present com-
plicated wheels and pulleys, which require a con-
tortionist to string one of the blamed things.

(9) The types of tubes used should be reduced
from the present six or seven hundred to not
more than fifty, If this had been done several
Years ago the present tube shortage would not
oxist,

2
=
<.

FM Music to Relax Patients

Miss Violet Kmety, speaking at Kimball 1Iall in
Chicago at a recent meeting of the National
Music Week Conference, outlined the results ot
several years cooperation between WWZR, the
Zenith Radio Corporation’s Frequency Modula-
tion station, and the locil dentists and surgeons
who use IFM music to relax patients while sub-
jecting them to tedious and painful operations
under local anesthexia, Miss Kmety is the pro-
gram director of WWZR,

Miss Kmety said that music is in constant use
at the Chicago Blood Bank to quiet the nerves
and case the minds of the 2,700 donors who
weekly visit the blood bank, She also indicated
that the use of music for special medical pur-
poses is comparatively new, but that the etfect
of music on people has been appreciated for a
long time. Music is now employed in many gov-
ernment hospitals to speed the recovery of pa-
tients by improving morale and modern factories
use it to reduce worker fatigue and to speed pro-
duction, Radio and public address play important
reles in providing musie for the publie, both for
entertainment and other benetits,
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How to Choose

and Install

Rep|acement Parts

By R. H. SCHAAF

N.R.l. Consultant

HIL 1he final sleps in making a repair—

removing the defective part and obtaining
and installing a replacement—are purely me-
chanical, it is possible to waste a great deal of
time in taking thexe steps unless you know what
to buy, where to buy it, and how to install it.
We will give you some of this important informa-
fion in this article, along with a number of hints
on testing parts. Let’s start by learning some-
thing about the kinds of radio parts which are
usually available,

Kinds of Replacement Parts. Replacement paris
fall into three groups: exaect duplicate replace-
ments; universal replacements; and general re-
placement parts.

Exact Duplicate Parts. These parts are exact
duplicates of the originals, hoth physically and
electrically,

Universal Parts. There are a number of uni-
versal radio parts so designed that., with minor
physical or electrical alterations, they can be
used as replacements for a wide variety of radio
parts., For exaniple, volume controls come with
extra-long shafts, Once you have chosen a con-
trol of the proper electrical characteristies, you
can make it fit the receiver by cutting off the
shaft to the required length, Thus, the same con-
trol can be used in auy recciver which its elec-
trical characteristics will fit,

As another example, output transformers conie
with tapped secondaries; by choosing the proper
taps, you can match practically any loudspeaker
to almost any output tube (or tubes).

General Replacement Parts. Tinally, we have

parts, such as tubes, resistors, and condensers,
which ean be used in any receiver as long as the
proper electrical characteristics are chosgen and
as long as there is sufficient room for the parts.

We include, among these, parts not designed for
the particular radio, but which can be used hy
making some slight change in the original cir-
cuit to “fit” the new part characteristics. Changes
of this kind are rare, as the widespread distribu-
tion of exact duplicate and universal replacement
parts generally makes it possible to make a direct
replacement,

Stocking Radio Parts

You can start a radio service business with a
surprisingly small stock of parts. However, you
will want to build up your stock gradually, both
§0 you can eut down the number of trips or
orders to the parts suppliers and so you can
render the fastest possible radio service.

When you start in business, vou will need a kit
of resistors, a small number of electrolytie, paper,
amd mica condensers, a stock of tubes, an assort-
ment of pilot lights, and a certain amount of
hook-up wire and hardware, With this small
stock as a beginning, you can wncerease gradually
the amount and variety of these parts., Also, you
cuan add items like universal output transform-
ers, a volume control kit, i.f. fransformers, tube
sockets, dial cords and belts, and an assortment
of kunobs.

Some servicemen make the mistake of acquiring
too large a stock. It is not wise to invest mnch
money in slow-moving parts. Increase the quan-
tity and variety of your stock only as your ser-
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vice experience indicates the need for such ex-
pansion. At the beginning, ask your local dis-
tributor to help you choose parts which, accord-
ing to his sales records, move rapidly in your
area, This is particularly important in the case
of tubes. There are about a thousand different
types of radio tubes, yet perhaps in your district
only seventy-five to one hundred types are widely
used,

Where To Buy Radio Parts

There are many sources of supply available to
the serviceman, Perhaps the best known are the
large mail-order radio parts suppliers, who carry
very complete stoeks of parts and who can usual-
Iy obtain auy special parts you may need. In
large cities there are also radio parts supply
houses and distributors who carry a wide selec-
tion of radio parts,

In addition, there are distributors scatterved
throughout the country who handle various
popular mukes of radio receivers. Exact dupli-
cate parts for these receivers can be obtained
through these distributors. Where there are no
distributors, parts can sometimes be obtained
directly from the factory, Also, many parts manu-
facturers (condenser and resistor nmanufac-
turers, ete.) deal directly with servicemen, al-
though in recent years, mail-order and local parts
supply houges have acted as distributors for
these lines. .

Collecting Service Data. All servicemen collect
wholesale parts catalogs, both to locate sources
of supply and to obtain information on the elec-
trical and physical characteristics of different
parts. Be sure to collect all the volume control
zuide booklets, vibrator replacement guides,
transformer replacement guides, tube charts, and
other service data which are available from your
local distributors or supply house. Many of these
are free, while others are sold for just a few
cents,

While we are on the subject of collecting in-
formation—try to get all possible information on
radio receivers themselves, You will find that
vour parts distributor will help you obtain ser-
vice manuals,

Many set manufacturers publish their owWn man-
uals, which are kept up-to-date by supplements
or come out in yearly editions. You may find it

desirable to get those covering any particular’

brands of receivers which predominate in your
locality.

Let us turn now to certain specific radio parts

and learn more about thie problems of obtaining

the proper replacement and installing it quickly.
Replacing Condensers

You may have to replace all kinds of condensers
—even tuning condenser gangs. However, you

Page Ten

will usually carry only an assortment of paper
and electrolytic types, and perhaps a few fixed
mica condensers in stock. Lot'’s tuke up condenser
replacements according to type.

Paper Condensers

The most important ratings for any condenser
are the ecapacity and the working voltage. The
rating of the original part usually can be found
from the schematic diagram or from the con-
denser label, but an exaet duplicate replacement
is seldom needed for a defective paper condenser,
A wide variation in capacity is usually permis-
sible.

If vou don’t know the original capacity, use .0l
mfd. to .1 mfd. for r.f. and i.f. by-passing, .25

OO0 6>

FIG. I. Two styles of filter condenser blocks.
These are NOT interchangeable, so be sure you
get the proper replacement,

mfd. to 1 mfd. for a.f. by-passing, 00025 mfd.
for grid leak detectors, .006 mtd. to .05 mfd. for
u.f. coupling condensers, and 001 mifd. to .05 mfd.
for buffer condensers. This gives a clue to the
sizes vou should stock. A few each of the 01,
05, .1, .25, and .5-mfd. sizes will be adequate for
practically all by-pass and audio coupling -
poses.

A more important factor isx the condenser work-
ing voltage rating, which should alivays bhe
greater than the voltage across the terminals to
which the condenser is connected. Many service-
men never nxe a paper condenser with less than
a 600-volt rating (space permitting) even if the
condenser is to he used in a low-voltage circuit.
It costs only a few cents more and is excellent
insarance against a call hack. Buffer condensers
in vibrator power supplies should be rated at
1600 volts or more, Filter condensers of the paper
type (very rare today) should have a 600-volt
to 1000-volt rating.

Sometimes one end ot a tubulav paper condenser
will have a black ring on it and be marked "“out-
side foil” or “ground.” The foil connected to
the lead at this end of the condenser is the final
outside layer and surrounds the rest of the con-
denser. If a condenser goes either directly or
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through a low-hnpedance path to ground, this
ground connection should be made to the outside
foil end of the condenser—the outside foil then
acts as a grounded shield and prevents undesir-
able coupling between the condenser and other
circuits. In most well-dexigned receivers, how-
ever, it won't make any difference which end of
a paper condenser is grounded. If the condenser
is used for coupling (neither end grounded), ig-
nore the outside foil marking.

Electrolytic Condensers

Electrolytic condensers often prove puzzling to
newcomers in the service business,  When re-
placements are to be made, many guestions about
capacity, working voltage, and types come up.

Let’s consider capacity first, A replacement
should not bhe much below the capacity of the
original, but can be much higher. ¥For example,
a 10-mfd. output filter condenser should not be
replaced by one smaller than 8 mfd., but a much
larger condenser can be used and will give better
filtering. However, {do not replace an input fil-
ter eondenser with one of more than twice the
capacity of the original, for the peak current
through the rectifier tube may increase to the
point where the tube will be damaged. Thix ix
particularly true of a.c.-d.e. sets.

In replacing electrolytic Dby-pass condensers,
never use a capdacity lower than the original;
A larger capaeity will give better results. In
replacing condensers used across the filament
strings of three-way receivers, stick to the ori-
ginal capacity if possible.

IHere is a good rule to renmember about working
voltage, The working voltage of the replacenent
must be at least aus high as the original; if it
is higher there will be less chance that the new
condenser will break down. If you are in doubt
about the voltage applied to the condenser.
check it with a d.c. voltmeter., When the sot
is first turned on, the voltage may be conxid-
erably higher than when the tubes start draw-
ing current. It is this initial high voltage that
the condenser must withstand., A\ working vol-
tage of 150 volts is standard for filter con-
densers in a.c.-d.e. sets (voltage doublers use
260 volts), while 450 volts Is standard for a.c.
receivers, C bias by-pass condensers are usually
rated at 25 or 50 volts,

Dry electrolytics usunlly—but not always—ean
he substitfuted for wet electrolytics, lemember
the fundamental difference between the two.
The dielectric of wet electrolytics can be broken
down by an overload, but when the overload is
reduced the dielectric film will reform. If dry
electrolytics are overloaded for any length of
time, their dielectrie film breaks down perma-
nently and the condenser must he discarded. In
some sets using wet electrolytics, the initial

starting surge breaks down (he dieleetric filin
ecach (ime the set is twrned on. If you want to
substitute drys, be sure to check this starting
voltage. If it exceeds the working voltage of the
condensers, either install wet electrolyties, or
try a H0000-ohm, 5- or 10-watt bleeder resistor
aceross the output filter condenser. The resistor
will draw current as soon as the rectifier tube
starts passing current and usuaally will reduce the
starting voltage to a safe level. Be sure to
measire the voltage again after installing the
bleeder, however, to be certain it does not tower
operiating voltages too much,

The type of can or container uzed for electrolytic
condensers has nothing to do with replacements,

RMA COLOR CODE FOR MICA CONDENSERS

CONDENSER =@EC) L
L8R 5ee.

COLOR A js first figure of
capacitonce.

COLOR A is first figure of
copacitance,
COLOR B is second figure.

COLOR B is second figure. COLOR G is third figure.
COLCGR D 1s number of zeras
after third tigure.
COLOR G is number of zeros COLCR E is tolerance.
ofter second figure. [ COLLOR F is working voltage.

Capacitance in MMFD for condensers smaller than .0l mtd, copacitance
in MFD for lorger condensers.
Arrow or lettering usually shows right direction for reading dots,

COLOR  FIGURE TOLERANGCE WORKING VOLTAGE
BLACK - 0 o B8 > Boowa .. p—
BROWN -: -~ 1%

RED 2 2%

ORANGE " -3 3% :

YELLOW 4 s 4%

GREEN 5 5% -

BLUE -8 6%

VIOLET 7 7%

GRAY . B

WHITE 9 -

GOLD =

SILVER . -

NONE ..:some os

case ¢olor

FIG.2. The RMA color code for mica conden-

sers,

For example, a condenser in an aluminum can
may be replaced by a tubular paper type elec-
trolytic with similar ratings.

If there are a number of ccndensers in a case
and only one is bad, you can connect a single-
«ection replacement unit outside the case in the
Dlace of the defective sectipn. However, it is
best to replace them all, since the others will
not last as long as the new one. Not only nnist
the replacement contain the correct number of
condensers, but also their leads must be ar-
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RMA COLOR CODE FOR RESISTORS

BACKGROUND COLOR

&

METHOD T
COLOR BANDS A,B,AND C GIVE VALUE.
GOLD OR SILVER BAND D, USUALLY
OMITTED, INDICATES TOLERANCE,
BLACK BACKGROUND — UNINSUL ATED.
TAN BACKGROUND — INSULATED.

METHOD IT
BODY COLOR (A), END COLOR (B), AND DOT
OR BAND COLOR (C} GIVE VALUE.
GOLD OR SILVER BAND D, USUALLY
OMITTED, INDICATES TOLERANCE.

Color Figure

GIVES FIRST FIGURE OF RESISTOR VALUE.

BLACK - - - . s COLOR A

BROWN. ___ _ | !

RED. . .. .._._ 2 OOLOR B GIVES SECOND FIGURE OF RESISTOR VALUE.

ORANGE _ __ _ _ 3

YELLOW. __ __ 4 .

GREEN. - - _ . _ 5 COLOR C GIVES NUMBER OF CIPHERS FOLLOWING THE FIRST TwO
BLUE . . . ... 6 FIGURES.

VIOLET. _._ .. 7

GRAY. ____.. 8 COLOR D: GOLD BAND INDICATES + 5% TOLERANCE.

WHITE. ... 9 SILVER BAND INDICATES + i10% TOLERANGE.

NO BAND INDICATES STANDARD + 20% TOLERANCE.

FIG. 3. The RMA color code for resistors.

ranged so that they ean be properly wired into
the circuit. As an example, look at Fig, /4 and
Fig. /B. Fach condenser block contains the same
condensers and each has three leads. Yet the
blocks could not be interchanged—the block in
Fig. 14 has a common negative lead for both
condensers, while the block in Fig. IB has a
contmon positive lead for both condensers. If any
of the leads in a block are common to two or
more condensers, say so when you order a re-
placement. Two separate condensers, or two con-
densers in a block with separate positive and
negative leads, could be used to replace the con-
densers in Fig. 14 and Fig. 1B.

Mica Condensers

Mica condensers rarely go bad; when one does,
it is best to use a replacement of the same
‘apacity. Because different color codes are often
used on micas, it is usually easiest to identify
the proper size from the wiring diagram. If you
have no service information, examine the origi-
nal. You may find the capacity value is stamped
on the condenser, or it may be marked accord-
ing to the standard color code (xee Fig. 2). Re-
member, private color codes are sometimes used,
so if you come out to some unreasonable ca-
pacity value, the marking is probably not the
standard code.

Gang Tuning Condensers

In modern receivers the tuning condenser gang
seldom becomes so defective it cannot be repaired.
Kven badly bent plates usually can be straight-
ened with a thin putty knife. However, if they
are bevond repair, the shaft is bent, or the bear-
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ings are damaged, a new gang—an exact dupli-
cate—should be installed. Unless you order from
the set manufacturer, remove the old gang and
send it with your order to make certain you get
the correct replucement. Be sure to give the
make and model number of the receiver,

The plates of older condensers were often set
in white metal castings, This metal may warp,
throwing the condenser out of line and causing
the rotor and stator plates to scrape against
each other. Don't try to bend the plates. unless
no replacement is available, as the casting will
continue to warp and the trouble will reappear
in a short time,

Replacing Resistors

Resistors fall into several classifications: fixed,
semi-variable, and variable types. They may
have carbon, a metallic deposit. or resistance
wire as the resistive element. 1.et’s take up each
type in turn,

Fixed Resistors

You're usually safe in suspecting excess cur-
rent as the reason for a metallized or carbon

fixed resistor going bad, particularly if the
resistor has a burned or charred appearance.

(Wire-wound resistors rarely burn out — elec-
trolysis at the junction of the terminal lug and
the resistance wire is the usual trouble.) Look
carefully for the cause of this excess current
before installing a new resistor, A check from
the low potential end of the resistor to the
chassis with an ohmmeter will show whether a
broken-down condenser or some other short
burned out the resistor. If the resistor is not
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FIG. 4. This circuit shows the locations of most of the resistors used in modern radic receivers. {The
diagram is incomplete otherwise.) Here are typical values used:

R; —a.v.c. decoupler—50,000 to 250,000« (100,000 most common)

Ry —1st det. bias resistor—200 to 300w

Ry —osc. grid resistor—50,000« for a.c., 100,000-200,000¢ for battery tubes

Ry —osc. plate resistor—20,000%

R; —screen dropping res.—50,000¢ if no bleeder

Rg —a.v.c. decoupler—500,000¢ to 2 megs. (I meg. most common)

Ry —i.f. bias—200-600¢ {usually 300w)

Rg —i.f. plate decoupler—1,000 to 10,000¢ (usually 2000 or 5000w)

Rg —i.f. filter—50,000w

R o—diode load—50,000 to 500,000« {100,000« most common)

Ry1—Ist a.f. grid—500,000 if biased; 10 to 20 megs. if convection biased

Ri2—R-C plate res.—50,000 to 250,000 {100,000 most common)

Ri3—plate decoupler—5000 to 50,000 (10,000 or 20,000 most common)

R14—R-C grid res—100,000 to 500,000 {250,000 most common)

R)5—power tube bias—150 to 600w (depends on tube, and whether bias is for single or push-pull

tubes)

changed in appearance and no short can be
found, the element is probably cracked.

After you've repaired the short (or made sure
thére is none), determine the proper size for
the replacement.

Resistance values are not eritical and a varia-
tion of 209 is of little importance. You can
find the value of the original resistor from the
schematie diagram, or from the color code mark-
ings (if it follows the standard code). The color
code for resistors is shown in ¥ig, 3.

The circuit in Fig. 4 shows some typieal resistor
value ranges. If you can’t determine the re-
sistance of the hurned-ont resistor, install one
that is shown by this figure to be appropriate
for the circuit involved. If the set works satis-
factorily and the voltages seem to be normal,
leave the resistor in—otherwise, experiment with
different values uniil you get the resualfs yon
want,

Always use a replacement resistor with a wattage
rating equal to or higher than that of the original
—aever loiwrer. Otherwise, the replacement will
burn out. You can use the physical size of the
resistor as a guide if the replucement is the same
type (carbon, metallized. or wire-wound) as the
original. The replacement should »e the same
physical size, or larger.

If carbon resistors used as bleeders or voltage di-
viders are defective, replace them with 10- or 20-
wittt wire-wound types.

When sections of a candolun unit fail, it is gen-
erally best to replace the entire unit with a dupli-
eate or with individual wire-wound units. Don’t
use the lugs on the candohm as anchor points for
individual resistors, because the defective unit
may ‘“come alive.”

Your stock of resistors should include a kit of
carbon or metallized resistors in the %-, 1-, and
2.watt sizes. You will nsudlly find that values of
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FIG. 5. Typical volume control connections.

200, 300, 1,000 5,000 20,000, 50,000, 100,000,
250000, and 500,000 ohms are used moxt, Then,

vou can add a kit of wire-wound 10- and 20-watt
types. The most used sizes of these depend on the
kinds of radios you service most, and they ean be
learned best from experience,

Most wire-wound voltage dividers have tixed, pre-
determined values, If a duplicate divider cannot
he obtained and the section values cannot be de-
termined from the service data, install a 25,000-
to 50.000-ohm, 50-watt semi-variable unit and ad-
Jjust it to give the proper voltages. Then, measure
the sections and use fixed resistors as replace-
ments for them,

Some of the new molded resistors look like the
small mica condensers., These resistors are ordi-
narily black, marked with three colored dots.
Read these dots in the same order as yvou would
those on a three-dot condenser; they then have
the same meaning as the body, end, and dot colors
respectively, on regular carbon resistors.

’ . .
There are also condensers shiaped like resistors.
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The condenser values are indicated by bands ot
color. T'wo groups of bands may be used, with
the bunds in each group being the same widtlh,
aud the groups of bands being different in width,
The bands of greater width indicate the signiti-
wunt fizures of the capacity, while the bands of
smaller size indicate the number of ciphers, the
tolerance, and the voltage rating respectively.

Variable Resistors

Volume and tone controls are the most important
variable resistors,  Bxact duplicate controls are
available and are the simplest to install,  Some
special dual control units can be replaced only by
exact duplicates, However, a kit of universal sizes
will permit replucement of most controls; sooner
or later you will probably stock such a kit.

The physical gize of 2 volunme or tone control will
not matter as long as it is not too large for the
shace provided. However, there are several types
of xhafts, and if the wrong one is used the knob
may not fit, Most shafts which are not exact
duplicates are considerably longer than necessary
and must he cut to the right length with a hack-
saw,

The original control may have been equipped with
an ON-OI'F switch, If so, a switch can be at-
tached to the back of a universal control by fol-
lowing the manufacturer’s instructions. Consult
i control gnide book if the original switeh is a
special type, such as may be found in battery sets:
you may have to use a duplicate control.

The electrical size of a volume control depends
on the circuit in which it is used, Some represent-
ative cireuits are shown in Fig., 5. ( Volume con-
trol guides show many more.) These guides will
also prove helpful if you can’t determine resis-
tance values from the schematic diagram or the
original control, Actually, the resistance value ix
seldom eritical,

Of the three types of connections commonly used
today, the combination antenna-C bias control
(Fig, 5.1) may have any value hetween 10,000 and
100,000 ohms ; the a.f, grid control (Fig, 5C) may
he between 250,000 olnns and 2 megohms ; and the
diode load type (Fig. 5E) may be from 50,000 to
1,000,000 ohms,

More important than the resistance value is the
control taper—the manner in which the resistance
varies with the shaft rotation. You don’t have to
worry about this, however; just name or sketch
the circuit in which the control is used and your
supplier can furnish the proper replacement.
(Your kit of universal types will have a guide
bhook showing the proper types.)

Some controls have taps for automatic bass com-
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pensation circuits.
similar taps.

Be sure the replacement has

Tone controls are ordered and replaced the same
as volume controls. Again, a guide book will prove
helpful.

Refore removing an old control, always draw a
connection diagram so youw’ll have no trouble wir-
ing up the new control. When the old control ix
removed, measure the distance from the end of
the shaft to the threads on the bushing. If neces-
sary, cut the new control shaft to the same
length with a hacksaw. Ilold the end of the shaft
in a vise while cutting it.

When one terminal of a control must be con-
nected to the set chassis, you will sometimes find
that the connection was made internally in the
original control, An erxact duplicate replacement
will have a similar connection, but a wniversal
replacement will not. In this last case, you have
to run a wire from the proper terminal lug to
the chasxis, in addition to making the other con-
nections,

noi

A Pocket Notebook

Many of the greatest men of our country had the
habit of making notes on scraps of puper or in
i xmall notebook because they felt they could not
rely on memory alone. Often, in our everyday
work, we may forget things that are important
to us. By making notes at the time we have the
thoughts we can frequently do much to advance
our worlkk, Students who are studying radio and
even professional radio servicemen who are es-
tablished and “have arrived” will tind that note-
taking will be valuable to them.

So 'elp me guard, | ain't doin’ no strip-
tease. Dere's somebody crooked in dis
place!

From Author of Story—See Page 3

“Very sincere congratulations to you and your
loyal employees upon reaching the thirty-first an-
niversary of the National Radio Institute,

“The influence of your schcol has reached into
the farthermost recesses of this country—its les-
sons having been learned in the busy sections of
our cities and into the mountain coves of the re-
mote regions of America. To illustrate the pene-
frating reach of yonr radio correspondence insti-
tution into the mountains of Western North Caro-
lina; by chance I ran into an alumnus of the
National Radio Institute, who might be regarded
as o philanthropist in repairing radio sets on the
mountaintops and coves in several counties
around Asheville, North Carolina. Ie is wealthy
in his own rights, but his unflagging interest is
that of a radio repair man who gets his greatest
Joy from fixing sets of a people who former Pres-
ident Roosevelt described as ‘ill fed, ill housed,
and ill clothed.’

“Thisx man, Ienry B. Baird, of Asheville R, F. I,
never turns aside a set becanse the owner is with-
out means, and if unable to pay the work is done
without charge; often vegetables and fruits are
accepted in lieu of cash.

“In journeying southward through several states,
with Florida as my objective. I ran across this
unusual type of philanthropist in a by-wuy off the
main highway, but a radio repair signboard iden-
tifled his mission in life.

“I am enclosing some pictures of Mr, Baird. think-
ing you will be greatly impressed that the tenets
of vour school have reaclwd so far afield, and
that an institution, as well as an individual, is
hest known by its work,

“With best wishes T am,”
S, R WinTers, Killarney, Fla,

nri

From Graduate Referred to on Page 3
Dear Mr. Smith :—

“I appreciated very much your nice letter of re-
cent date. Iad it not been for your untiring ef-
forts to convince me that 1 should take the N.R.I.
course I might still be hoeing corn. I really started
from scratelh and have sworked very hard to
build up my business, but today I have more
work than I can possibly take care of, During
the past twelve mounths T have put in an average
of tifteen Irours a day, six days a week.

“I had a card from Mr. Winters recently. He is
a swell person. I do hope he will return to Weav-
erville this summer, If you ever visit Asheville
do look me up. I am located six miles north of
Asheville on the Weaverville highway.”

HENRY B. Bairp. Asheville, N. C.
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ectronics in Industry
and Railroading

By LEO M. CONNER
W3GUP
N.R.}. Consultant

HE widespread application of electron tubes to

industrial control. protective, and measure-
ment funetions has opened up a new field to the
radio serviceman. The difference between servie-
ing an electronic control device and a radio re-
ceiver is not as great as most servicemen think
it is because various comhinations of resistance,
eapacity, inductance and different kinds of elee-
tron tubes are used in hoth types of equipment.
While the physical size of the various compo-
nents may be quite different. their fundamental
characteristics are the same,

The serviceman doing electronic control mainte-
nance work must first learn how to read elec-
tronic circuit diagrams for some of the symbols
are not the same as thoxe used in radio diagrams,
For instance, contrast the diagram of the Gen-
eral Electric Company’s model CRT505K108 pho-
toelectrie relay as drawn with industrial symbols
(Fig. 1) with the same circuit drawn according
to radio diagram practice as given in Fig. 2. As
you can see, there is a noticeable difference.

To lhielp you read industrial etectronic cirenit dia-
grams, some conventional radio and industrial
symbols are compared in Table 1.

The serviceman who intends to install and main-
tain industrial electronic equipment will also
find it necessary to familiarize himself with a
number of new terms. In the industrial field,
the ‘“choke” coil familiar to every radio man is
known as a ‘“reactor.”” And, incidentally, many
of these reactors are of the saturable type, so he
on the lookout for ‘“chokes” having two or more
windings and different operating characteristics.
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Another term is the use of the word “capacitor”

“for the ore familiar “condenser.” And as may

be expected. the names of many new {ypes of
electron tubes must he added to the serviceman's
vocabulary. Here are a few of the more ontstand-
ing ones.

General Electric model CR7505K108
photoelectric relay, drawn with industrial sym-
bols.

FIG. I.

Thyratron is a word coined by General Electrie
Jo. engineers to describe a particular type of
triode and screen-grid tubes which have a spe-
cial gas in them instead of the usual high vacuum.
Westinghouse engineers often call the same type
of tube a “grow-glow” tube.

www.americanradiohistorv.com


www.americanradiohistory.com

An Jynitron is a <omewhat similar tube except
that its power rating is much higher, it does not
have the control grid elements, and its cathode is
a pool of mercury., All but the smallest of these
are water-cooled. They are used a great deal as
rectifiers in resistance welding units where high
currents at comparatively low voltages are re-
quired.

1Tigh power rectifier tubes of the high vacuum
type are known as Kenotrons. another trade
name, High power rectifiers of the mercury vapor
type are known as Phanotrons.

In industrial service, high power triodes. screen
grid and pentode tubes are often called Pliotrons
and are used as oscillator and amplifier tubes for
high frequency induection heating service.

The next step is to learn how the various resis-
tors, capacitors, reactors, relay and tubes are
used to achieve the desired effects. The service-
man is already familiar with conventional half
and full-wave rectifier eircuits, andio and radio
frequency amplifiers and oscillators so all he need
do is to get used to seeing water-cooled tubes, r.f.
inductances made of copper tubing, a variety of
relays and resistors and condensers very much
larger than those used in a radio receiver, He

RELAY

will alxo find that industrial rectifiers are often
three or six-phase bridge cireuits and that the
load may be used as its own filter.

A type of amplifier which may be new to many
servieemen is the d.c. amplifier. Where the voltage
to be amplified is a mere pulse, or where it is
desired to amplify a d.c. voltage or current, cou-
pling from one tube to another by means of a
transformer, or condenser and resistor, will not
work. The pulse, current or veltage will not build
up a sufficient voltage across a coupling trans-
tormer or condenser to affect the grid of the fol-
lowing tube so direct coupling is used. Service
men who have worked on Loften-White ampli-
fiers used in some of the older public address
svstems and a few radio receivers are already fa-
miliar with one type of d.c. amplifier. The circuit
of a typical d.c. amplifier is given in Fig. 3.

Industrial electronic servicemen must also be
thoroughly familiar with timing circuits. Fortu-
nately for the radio man, many of these timing
cireuits are simply a variation of the standard
serieg or parallel resistor-comdlenser circuit. Any-
one who has worked on a receiver a.v.c. systent
knows what a resistance does to the time element
required to chavge or discharge the a.v.e. filter
condenser, A very simple cirenit, using an ordi-
nary receiving type tube, is shown in Fig. 4.

#LLINT

e\ #117NT

/

#930

-

0

1k
N

1 115 v.

A.C.

|

_%
=

FIG. 2. This is how Fig. | might appear if drawn according to radio diagram practice. The circuits are
identical except for the differences in the symbols representing the various parts.
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TAbLs I

COMMONLY USED CIRCUIT DIAGRAM SYMBOLS
PART REPRESENTED

RADIO DIAGRAM SYMBOL INDUSTRIAL DIAGRAM SYMBOL
CCONDENSER —
m ——
RESISTCR
(fixed) VVVVVVVVVN— — RES
POTENTIOMETER —/\/\/\/\/X\/\/V\,— _@j_
OR ;
Fuse —N\ —| F [
TRON CORE v
CHOKE
IRON CORE -_—
TRANSFORMER I 3 T ﬁ T'\ (VW\/\NM
]
RELAY CONTACTS
(open) - "—
RELAY CONTACTS :: oL
(closed)
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Another infegral part of many industrial elec-
tronic devices is a voltage reculator, This muy
consist merely of a tapped primary on the power
transformer to be manually adjusted for a par-
ticular line voltage vaiue, or it may be com-
pletely automatic and electronically operated as

is the one shown in Fig, 5.

The basic test instruments used in servicing in-
dustrial eleetronie equipment are, of course, the

[] +

FIG. 3. A typical direct current amplifier.

voltmeter and ohmmeter. Ag a rule, voltmeter
ranges are higher than those used in radio. Volt-
meter sensitivity may be of the order of 5,000-
ohms-per-volt, Ohmmeters of both the conven-
tional and electronie types are used, Special low-
ringe ohmmeters are used to check contact re-

230v  Operating

0K . swifch

e Sw
C:2 05mf.

125K
FIG. 4. The GE model CR7504A1A timer.

10K

sistance and various forms ot the Wheatstone
hridge lind application in precise determination
of resistunce values. Other instruments, used for
special tests, include cathode-ray oscillogcopes,
recording ammeters, distortion meters, wave an-
alvzers, frequency meters and audio and radio
frequency signal generators.

So you see, servicing electronic equipment is not
<0 different from radio servicing after all. The
component parts arve larger, hut they are still
resistors, condensers, transformers and electron
tubes. The service man who is thoroughly fa-
miliar with basie radio and eleetrie theory, and
who will not let himself hecome frightened simply
heeause the parts are different in appearance and
represented by different symbals on a cirenit dia-
gram, should experience little difficulty fitting
into this new field.

Industrial electronics, however, is not the only
new field opening up to qualified technicians.
RRecent developments in low-frequency carrier
current. and ultra-high-frequency transmission

UNREGULATED REGULATED
ey c
INPUT OUTPUT

]
FIG. 5. Typical voltage regulator of the de-
generative type.

systems have made it possible for the railroads
to uxe these means of comnaunication to speed
up work in freight classification yards and pro-
mote safety along the mainlines.

Radio communication problems seem to fall into
three distinet classifications,

1. End to end train commmnnication,
2. Fixed-point to train communication.
3. Emergency Service.

Two typex of radio have heen found suitable for
these services,
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1u fixed-point to train communication, such as be-
tween the yardmaster and switch engines in a
freight classification yuard, or between the dis-
patcher and the traing in his particular block of
mainline track, direct radiating systems operat-
ing on frequencies in the ultra-high-frequency or
micro-wave region have proven quite successful.
On the other hand, for end to end train communi-
cation (from the conductor at one end to the en-
gine crew at the other end), the low frequency.
low radiation carrier current system using the
rails as a transmission medium is particutarly
suitable, Both the direct radiating and ecarrier
current systems lend themselves to emergency
r¥ervice which may involve communication from
one train to another on the same track, or be-
tween trains on different tracks. It may even be
used as a link to replace existing telephone and
dispatching cirenits which may be disrupted by
storms,

Such a communication link was actually set up
to handle traffic as a result of damage to reg-
ular channels by a freak snowstorm along a por-
tior of the Rock Island’s lines between Kansas
and Nebraska recently. Furthermore, it is en-
tirely possible that two-way radio might have pre-
vented the disastrous wreck of the Tamiami East
Coast. Champion on the night of December 16,
1943,

Since to radio men there is nothing nnusual ahont
[”

>

B
H
AT ¥ ! FARNIZ AN
OZaO sl 4

FIG. 6. Block diagram of a two-way radio in-
stallation in a caboose. Legend to identifying
letters as follows: (A} Receiving coils; (B)
Equipment box containing transmitter, receiver
and dynamotor; (C) Caboose rear truck which
is insulated from the caboose frame; (D) Con-
nections bolted to truck frame; (E) One-inch
copper pipe: (F) Hand microphone or hand-
set; (G) Control panel; (H) Output trans-
former unit; (1) Caboose front truck, also in-
sulated from the caboose frame; (J) Loud-
speaker; and (K) 32 volts d.c. from caboose
battery.
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the high-frequency transmitting equipment, no
details are given here. Both amplitude and fre-
quency modulation have been used with gooil
success. The carrier-current system, however, al-
though familiar to telephone and power company
men, will no doubt be new to most radio service-
nien,

A block diagram of two-way equipment installed
in a caboose is shown in Fig. 6, while the current

FIG. 7. Signal current flow from caboose to

Note that the earth forms the
return circuit.

locomotive.

flow from caboose to the locomotive appears in
Fig. 7. Note that the rails form the outgoing
circuit while the earth provides the return eir-
cuit. Experiments have shown that while as much
as 809 of the power in the output circuit of the
transmitter may be transferred to the rails, al-
most 909 of the transterred power is lost due to
the mis-match between the short section of the
rails underneath the caboose (considered ax the
source) and the rest of the track and earth re-
turn circuit. Track signal currents as low as one-
half microampere have been measured.

The signal currents are picked up by two coils
inductively coupled to the rails. The signal is
then amplified and demodulated in the conven-
tional way. A typical installation is shown
schematically Fig. 8.

It is interesting to note that the carrier fre-
quency of such systems approximates 6,000 cycles,
well within the audio spectrum; and that the
voice frequency range is limited to a band of
only 1,800 cycles. High fidelity fans will shudder
at this but it has been entirely adequite for voice
work.

The results of exhaustive tests made by many
railroads and equipment manufacturers all point
toward increased use of these communication
means oncé the F. C. C. has allocated a suitable
group of frequencies for this work.

Right now, of course, it is impossible to say just
when or where opportunities will open up in this
field. It is safe to suy, however, that the chap
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who really knows radio, and who possesses the
skill required to shoot trouble accurately and in
a hurry (on iransmitting as well as receiving
equipment) will stand the best chance of getting
into this sort of work, If you'd like to read some
of the recent technical papers published on this
subject, we suggest the following magazines:

1. Klectrieal Engineering, July 1943
2. Electronie Industries, April 1944
3. Klectronics, April 1944 (2 articles)

1. Radio News, July 194 (The Radio-Klece-
ironic edition has 2 acticles)

nri

Our Cover

With us always we have the skepties who view
every new development with cynicism, but that
Television will hold interest for many in the
postwar Ilectronic Kra is a foregone conelnsion.
Witness the rapt attention of these comely las-
sies as they view the screen of the General Elec-
trie Felevision receiver. Tmagine the thrill of
secing in addition to hewring your favorite radio
or movie star with Television!

-

N r i

Fair Enough!

“Why did you beat up this man?”

“Well, judge, 1 comes home and catches this guy
in the parlor with my wife on his Iap. e
monkeyed with my radio and busted it. No guy
is gonna bust up my radio and get away with it!”

Keep Your Customers Good Will

A story going the rounds is this. A shop foremun
told a mechanic he had just engaged, “Now,
there are just two things to remember, If a cus-
tomer wunts us to do some work on his car,
we ean’t take it. If we've got the car in the shop
—it ain’t ready.”

Ixaggerated, of course, but it sends home the
point. A lot of business men will learn, in time,
that the customer’s memory will last longer than
the war,

nrtr

Hold Her Newt!

“Iyges that mule ever kick yon?”
officer asked a mule-driver.

“No, sul,” was the reply, “he ain’t yet, but he
frequently kicks de place whar 1 recently wax.”
—Reader's Digest.

‘The young

Page Twenty-one
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Radio-Electronics

In

il Prospecting

By WILLARD MOODY

N.R.1l. Consultant

VER SINCE MAN has made use of the earth’s

mineral products, the thought has been in his
mind that it should be possible to predict the
location of mineral deposits hidden from view
and located beneath the surface of the earth.
Today, modern research methods, using radio-
electronie prineiples, aid in the search for “black
gold”—oil.

Discoveries of new oil-producing areas in recent
years have not been equal to the yea rly consump-
tion of oil. Each year the discovery of new de-
posits of oil becomes more difficult. Consequently,
there has been a great demand for improved
rospecting methods, resulting during the last ten
or fifteen years in the development of the art of
seismic prospecting.* The niethod makes use of
sound wave reflection and timing in determining
the characteristics of the earth’s depths.

Seismic¢ exploration does not locaie oil directly
but locates and defines the underground stric-
tiures and materials known to be associated with
oil deposits. The work of locating the oil must
be closely associated with ceology and scientific
personnel cooperate with the radio-electronic ex-
perts,

America’s oil industry spends about $20.000.000
wearly in seismic prospecting and probably more
money will be spent in the future, ns the supply
of oil dwindles and finding new oil becomes even
more difficult.

The average successful oil well’s entire life yield
is used up on the Atlantic Seaboard in a day or
two. New wells must be drilled every day while
fresh reserves for the future are being located,
*Seismic is pronounced “‘seez-mick”’
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The modern search for oil is based on the anti-
clinal theory which states that if oil, gas, and
witer oceur in bedded sands or sandstones and
the formation is uplifted into a closed upfold or
anticline, as shown in Fig /. the oil, gas, and
water will accumulate in distinet layers as shown
in the drawing. This will result in a condition
that makes it possible to recover the oil on n
commercial basis.

The xearch for formations of this type was first
carried on hy geologists on the basis of surface
indications alone. It soun wis discovered, how-
ever, that such formations could and did exist he-
low the broad, flat plains of the Gulf Coast re-
ion and the use of methods that would give in-
formation on conditions below the earth’s sur-
face became necessary. Seismic methods were
developed.

The word scismic means “pertaining to earth-
quakes.” A small earthquake or ground vibra-
tion which is in reality a series of low frequency
sound waves traveling through the ground. can
be produced by exploding a one-half to 10 1.
charge of dynamite at the bottom of a 4 to t-inch
hole drilled 50 to 750 feet below the surface of the
ground.

In Fig. 2 a typical layout used in this work is
shown. The dynamite at 4 is exploded electrical-
Iy and at {he same instant that the charge is
exploded an electrical signal is sent out over the
transmission line from the shooting fruck to the
recording iruck where a time record is made.
When the dynamite explodes. sound waves are
produced. These waves travel from the dyna-
mite down to the retlecting layers and then up
to the ceophones, Some waves may travel di-
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rectly to the geophones, principadly  the frst,
high intensity waves. In iz 3, a typical geo-
phone or seismometer is shown, and we’ll return
to it in a moment.

The direct waves are received quickly, while the
reflected waves require time to travel down to
the reflecting layer, he retlected and then travel
back upwards to the geophones. If the reflect-
ing layer is located a considerable distance down
into the earth's depths, more time will be required
for the waves (o make their journey. This fact
enables the geolozists and radio-electronic ex-
perts to explore the earth’s depths and to map
them. Photographic records called seismo-
grams are made. At the instant thut the explo-
sion oceurs, a time record signal can be trans-
mitted from the shooting truck over the telephone

trinshiission line fo the recording {ruck, if the
dixtances between the trueks is not too great, per-
haps no more than 1.000 feet. Ir greater dis-
tances are used, @ radio transmitter in the shoot