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You’ll find
the answer
in the next
issue of this
publication!
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ANTENNA

e o ¢ sound-motion picture film

ne Bryan Davis publication, COMMUNICATIONS,

has, in the past few months, been featuring a series

of articles on the probable importance of sound-
motion picture film in television, by John A. Maurer of
the Derndt-Maurer Corporation.

In this series Mr. Maurer savs: “In television broad-
casting the sound-motion picture film has a role that is
analogous to that of the electrical transcription disc in
sound broadcasting. It furnishes a convenient means of
repeating a program, or of syndicating it to a number of
stations. But the role of the sound-motion picture film
in television is likely to be far more significant than is
indicated by the above analogv. The electrical transcrip-
tion merely repeats a program of sound entertainment as
it was originally performed by the artists. A live broad-
cast would have been superior.  There is nothing creative
about the process of recording a sound program on a disc.

“By contrast, a television transcription on motion
picture film can be a medium for the creation of effects
On film
it is possible to build a program of far greater enter-
tainment value than can be achieved in the studio. Fur-
thermore, the cost and effort of building such a program
will be appreciably lessened by employing the medium

that could not be produced in a live broadcast.

of film.

“ .. Even in the field of sports the ilm transcription
can furnish a desirable service. Certainly we would
prefer to sce a recast of a world series game on the
evening of the day it was plaved rather than not sec it at
At least, if
this attitude is not shared by the public in general, news-

all because it occurs during business hours.

papers would do well to discontinue their sporting pages.

‘

‘... Television will undoubtedly develop its own dis-
tinctive tvpe of program material, which will not be that
of the stage, the movie house. or the popular magazine
and vet will derive some of its characteristics from each
of these. But in seeking its own form of entertainment,
television can ill afford to denv itself the freedom that

2

the film technique has to offer. . . .

In giving Mr. Maurer’s opinions we. too, feel that
sound-motion picture film will help television broadcast-
ers solve many of their program and svndication head-
Now that it is possible to project films about a
minute and a half after taking them it would seem that

aches.

film technique is made to order for television.
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use standard parts

t cannNotr understand why some Service Men

use cheap parts in making repairs and replac-

ments on their custonmers sets. In the average
four or five dollar repair call there is is only about
fifteen cents difference in cost between the cheapest parts
obtainable and the very best. Aside from the gain in cus-
tomer good will, which cannot be measured in dollars and
cents, there 1s the actual saving in repeat calls which are
necessitated through the breakdown of inferior parts.
You will also get something out of the personal satis-
faction you should fecl after a jobh well done.

e o o tubes

iti the multiplicity of types now on the market
it takes an experienced Service Man to sell tubes.
The corner drug clerk is no longer competent to
test them or to recommend the proper replacement. By
taking full advantage of the situation you can corner the
entire replacement tube business. The galaxy of tube
types thus bids fair to dumyp the whole thing in your lap.

Very good! It rightfully helongs to you. But don’t
let this opportunity catch you napping. Keep your tube
stock up.  Malke sure that you can test every tvpe. know
all about mterchangeable types.
on new tube types.

In your customer’s home talk tubes. Find out how old
those in her set are. Recommend a complete new set if
hers have been in use for more than 1,500 hours.

Tubes are something like spark plugs, that is, if one is
replaced there is little noticeable improvement in the re-
ceiver's performance.  If all are replaced. however, some
change in reception should be evident.  But dependability
1s an item that can be stressed even more than improve-
ment in quality and efficiencv. To make another analogy,

Keep up-to-the-minute

the life of a tube is verv much like that of a battery.
Its efficiency goes down very slowly (it may even im-
prove-at first) until near the end of its useful life when
the efficiency takes a sharp drop. A simple explanation
of this to your customer should help convince her. If a
single tube fails she will have to call vou back. This will
be considerably more expensive than early replacement.
From your own standpoint, you cannot afford to guar-
antee a repair job where old tubes have not been replaced.
Failure of a single tube in such a case will mean a repeat
call on which you will definitelv lose both monev and
prestige.

We repeat, make it a point to sell replacements for
every tube that has been used for more than 1,500 hours.
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More reasons why it pays to handle

NATIONAL UNION TUBES AND CONDENSERS

86 Piece

Rogers Silver Service
Retail Value, $60.00

86-Piece Embassy Chest Rogers Extra National Union offers a complete

Silverware . . . made and guaranteed by line of all (320] types of tubes.
Simon L. and George H. Rogers, famous

Oneida Silversmiths. Retail value, $40.
. Dealer Deposit, $12 . . . Immediate
delivery.

Quality is the finest that research skill and engineering
can produce; backed by the most liberal replacement
policy in the industry. The choice of leading service -

engineers everywhere . . . they've got to be good. NEW LOKTAL TYPE

CERAMITE CONDENSERS

The only midget electrolytic en-

cased in ceramic insulation. Can’t
. » short when jammed in tight places.
Elgln wrlst watch Competitively priced. Available

in all popular capacities and volt-

CERAMITE

Instant Action

Ladies’ or Men's Style

ages.
Retail Value, $37.50
Elgin  wrist watch, Deluxe Model What National Unif)n is doing for others it can.do for you. Thous?rfds upon .'rhousands
o ; . of completed premium agreements prove the fairness of our proposition. Equipment or
bagbe < MIEniE Siple.  REM “YSIiR remium is obtained immediately on a small down deposit H nts t t
X ma w eposit,
$37.50 . . . Dealer Deposit, $11 . . . P y ; P RC e [payments) o] mee

or exorbitant interest rates to pay. National Union can afford to do it because our

selling costs are lower. Just try it for yourself and you'll see why it pays you to buy

AND MANY your tubes and condensers the National Union Way.
OTHER ITEMS! Both Tubes and Condensers Count on N. U. Premiums

Immediate Delivery.

] ]
. o - SR o e, aEe o T ] NATIONAL UNION RADIO CORPORATION i
. 3 A 3; SR ‘s’ o - . 57 State Street, Newark, N. J.
o 1 Please send me more information on your Gift Merchandise. .
. B I am interested in the following Free Test Equipment: [ ]
A K I OU R , B e, .
. ----- :
§ SSEUUEVOR CURANLLE E-Y STEP TSN - J5evEesE » R 5
R l T E - I NAME, ppmegapiar: ¢ - G T A E - - § - El e B s O ol 3 1
AAATess, - ;o se IE e e sETE B a4 86 SEE S ] S [
e .
Elkak g City oo .. State.....  NESEI s7z9 N
= $w i G o A - s S h----n---------.-.-----.
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w this New and Improve
I. . TRANSFORMER

Molded low-loss plastic trim- v\" :J . L. s T

mer—drift guaranteed less
than ceramic.

High-Q litz-wound coils im-

pregnated in Meissner Hi-Q
i Cement.
Molded low-loss plastic coil = ' —
form — more uniform coils — ) :
impervious to humidity — less
corrosion.
u Hj Aluminum can-size 1%" square
= x 2¥2" long, small enough to fit
in any set.
Leads — new underwriters ap- i

proved live rubber covered —
heat resistant to 167° F.

eomnéelawmcfan[q25¢

Most sensational development in the radio parts industry!
A real midget 1. F. Transformer designed for superior per-
formance in any type of receiver. High-dielectric winding
form, integral with the trimmer base, provides a simplified
construction that permits maximum space efficiency and a
lower cost. Aluminum shield is only 1%4"”square and 2%2” long.

This new transformer is the result of years of engineering
experience in the design of similar units for the manufac-
turer, serviceman and experimenter. It incorporates only the

simplified construction are passed on to you in the form
of lowest possible prices.

Available in a comiplete range of operating frequencies
and for input, inter-stage or output operation.

SPECIAL SAMPLE OFFER

See and try this new transformer for yourself. Send only
25¢ with the coupon below and we will send you a sample
456-kc input transformer for your examination and test.

best materials from the high-quality
molded coil form and trimmer base
to the specially-served litz wire used
for the windings. Manufacturing sav-
ings resulting from fewer parts and

NEW CATALOG FREE

Get your FREE copy of our New 1939-40
48 Page Catalog featuring 28 Radio Kits
(1 to 14 tubes) and over 800 Meissner
Products for Set Builders, Amateurs, and
Experimenters.

Only one unit to each customer; no
orders accepted on this basis with-
out coupon. This offer is good for
a limited time only so send in your

coupon today.

NOTE: NO ORDERS FOR THIS SAMPLE WILL BE ACCEPTED

ONLY ONE L. F. to a customer

Cable Address: “Meisnrcoil.”

A FAMOUS NAME FOR TWO DECADES

330 ¢ SERVICE, JULY, 1939

MEISSNER MANUFACTURING COMPANY
Mt, Carmel, Illinois, Dept. 8-7

Enclosed find 25c for which please send me sample
(456-KC INPUT) of your NEw IMPROVED I.F.
TRANSFORMER (list $1.00).

Name..............

WITHOUT THIS COUPON

mEMMsemsacsmssmssscusasanaw



RADIO

SERVICE

A Monthly Digest of Radio and Allied Maintenance

TELEVISION

LOUDSPERKER ENCLOSURES

in close association with both

the engineering department and
customers of one of the largest manufac-
turers of high fidelity speakers in the
country, the writer has become firmly
convinced that no component of a sound
system 1s as completely misunderstood
as the loudspeaker baffle. Particularly
since the advent of the enclosed type
speaker housing has much confusion
arisen as to just how these devices
function, and the manner in which to
operate them to secure best results. Al-
though the principle upon which the
flat baffle operates; isolation of front
radiation from that of the rear, seems
to be well known in a general way, un-
derstanding of the proper handling of
even this simplest of acoustic networks
seems to be sadly lacking. At the risk
of repeating what may seem to be
familiar, a short review of the principle
of operation of the flat baffle, seems to
be not too much out of order. At the
same time it will provide a basis for
consideration of the more recent types
of speaker enclosure.

! FTER spending the past two years

® ® ¢ npurpose

The purpose of any baffle is to insure

Fig. I. At low frequencies a loudspeaker
cone operates like a piston.

a - AT REST
b - FORWARD STROKE

C -RETURN STROKE

By MAURICE APSTEIN

MORLEN ELECTRIC CO.

proper radiation of the low frequencies
from the cone of a speaker. At these
low frequencies the cone operates like
a piston, that is, it moves back and forth
as a whole, compressing the air in front
of it on the forward stroke at the same
time that it creates a partial vacuum or
rarefaction at its rear. On its back-
ward stroke the cone reverses this pro-
cedure, compressing the air hehind the

A variation of the RCA Magic Voice.

cone and creating the vacuum in front.
This action may he seen very clearly in
Fig. 1, where the dots are used to rep-
resent molecules of air. In 1(a) the
cone is at rest and the air in front and
back is at equal pressure. In 1(b) the
cone has moved forward from the neu-
tral position (shown as a dotted line)
and compressed the air in front at the
same time that it has rarefied the air
behind. In 1(c) the cone has come back
through neutral and has reversed the
positions of the compressed and rarefied
areas. It is apparent that in the area
near the edge of the cone, the com-
pressed and rarefied regions of air are
adjacent, and that unless prevented from
doing so, the air from the compressed
area will flow around the edge of the
cone into the rarefied area, and that
the resultant alternate pressure or
vacuum generated at the front of the
cone will be materially reduced. A

www._americanradiohistorv com

baffle is a device for preventing this
effect by isolating the pressure area in
front of the cone from the vacuum in
its rear and vice versa. In its simplest
form it consists of a flat sound-proof
partition which acoustically insulates
the cone front from its rear. Fig. 2(a)
illustrates the simple flat baffle and
2(b) shows how the sides may be bent
back to form the conventional open back
console cabinct. In each case the arrow
shows the lengthened path that the
sound must take in order to travel from
the front of the cone to its rear, and
thus cause interference.

It should be obvious that the longer
the wavelength, or the lower the fre-
quency of the sound to be isolated, the
longer must be the path frorn the cone
front to the cone rear. To completely
isolate the front and rear radiations at
all frequencies, the baffle would have
to be infinite in extent. Conversely, for
any baffle of finite size, there will be a
particular frequency at which the dis-
tance from front to back will be just
the length required for the front and
rear radiation to meet exactly out of
phase and cancel each other out. This
critical frequency, common to all flat
baffles, is known as the ‘“cutoff {fre-

Fig. 2. In its simplest form a baffie con-
sists of a flat partition,

TE-
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The Jensen Bass-Reflex type of enclosure.

quency,” and may Dbe very easily cal-
culated, by the following relation:

p—_Y

2

where D is the distance from the cone
front to cone rear (feet) and V is the
velocity of sound in air (feet per sec-
ond).

square baffle

In the case of a square at baffle, the
distance from the cone to the edge and
back is equal to the diameter of the
baffle, so the formula mav Dbe said to
give dirvectly the diameter of a flat
baffle for any cutoff frequency. Based
on the above relationship, the required
dimensions for square baffles of various
cutoft characteristics are as follows:

Cutoff Frequency Baffle Diameter
(cycles per second) (path front to rear)
20

28 1/4 ft.
30 18 5/6 ft.
40 14 1/12 1t
60 9 5/12 ft.
100 51/2 it

It is apparent that the dimensions
given above are much greater than the
usual dimensions for what is popularly
considered a fair sized tlat baffle. The
term cutoff {requency is probably an un-

The Stromberg-Carlson Acoustic Labyrinth.

‘ = = ——
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Fig. 7. The bass-reflex type of construc-
tion is a cross between an infinite baffle
and an acoustic labyrinth.

fortunate one since it has led to the
popular misconception that the baffle
cuts off or ceases to be at all effective
below this frequency in much the same
way that an amplifier cuts off, and that
no sound or very little, is radiated
irom the speaker below the baffle cutoff.
This is not the case. Below the cutoft
frequency of a baffle, the front and rear
radiations approach an in phase condi-
tion again and the output hegins to rise.
This is the reason that small baffles
three or four feet square which cut off
at relatively high frequencies, sound
much better than thev would if there
was actually no sound radiated below
the cutoff frequency. This effect is
shown in Fig. 3, which is the response
curve of a high fdelity cone speaker
mounted in a three-foot square baftfle.

The deep valley at approximately 600
cvcles indicates that at that frequency
almost complete cancellation of front
and rear radiation takes place. Tt can
readily be appreciated how futile it is to
talk about flat amplifier and speaker re-
sponse, and then mount the speaker in
such a way that there is a 20 db valley
right in the middle of the response
range.

Almost complete correction of this
very grave defect in respouse cau be
obtained by a few very simple expedi-
ents. First of all, a square balfle is one
of the worst shapes to use (in spite of
its almost universal popularity).This is
due to the fact that the path lengths
around all four sides of the bhaffle are

Fig. 5. The labyrinth works on the prin-
ciple of feeding the rear radiation into
a long tube.

wWwWWamericanradiohistorv.-com

equal, and tend to create a valley at the
same frequency. If an oblong baffle is
used, there will be two paths of differ-
ent length; one around the sides, and
the other around the top and bottom.
This will result in two valleys in the
response, but neither vallev will be as
severe as before. If in addition, the
speaker is located asymmetrically in the
baffle, instead of in the center (the lat-
ter is also practically universal prac-
tice) still further improvement will re-
sult due to the fact that no two paths
from front to rear will cause cauncella-
tion at the same frequency. If the lower
edge of the baffle rests on the tloor, and
the speaker is located near the floor,
cancellation ’round this edge is com-
pletely cut off, and this portion of the
radiation will not suffer even at the
verv lowest frequencies. Mounting the
speaker near the floor helps in another
way. When a speaker is mounted in a
flat baffle, it is radiating into a solid
angle of 180 degrees. Mounting it near
the floor puts the speaker in a corner,
reducing this angle approximately 90

Relative Response —-DB.

Frequency in Cycles

Fig. 3. The deep valley at 600 cycles
indicates almost complete cancellation.

degrees with the result that the air in
front of the cone is more restricted,
loads the cone considerably Dbetter and
the cone radiates more ethciently. If ad-
vantage is to be taken of this restricted
solid angle, however, it is preferable
to have the floor covered with a rug or
some similar soft material; otherwise
undesirable reflections may result.

® o o jregular baffles

Fig. 4 shows the startling improve-
ment over Fig. 3 that results when the
same speaker is mounted off center in
an irregularly shaped bhaffle resting on
the floor, to take advantage of the prin-
ciples outlined above. This comparison
of the same speaker, mounted ditfer-
ently, gives us a perfect example of how
excellent electrical response may be
completely nullited (and often is) by
careless and improper baffling.

Another common error in speaker
mounting occurs when two speakers are
to be mounted on the same baffle. Here
again it is almost universal practice to
mount the speakers well separated from



cach other, and sviumetrically located
with respect to the edges. Actually, best
response and increased efficiency will
be obtained if the two speakers are
mounted as close together as physically
possible. A little thought will make
clear why this improvement takes place,
Since both cones move in phase, the
effect of the pressure area in the front
of each cone is to act as a load on the
other. The result is more efficient
coupling from each cone to the air, with
a corresponding increase in efficiency
and response, particularly at the bass
end where loading of the cone is a vital
factor.

[n spite of these improvements, how-
ever, Fig. 4 also illustrates the funda-
mental drawback of the tlat baffle. Re-
gardless of ingenuity in shape and place-
ment. it is evident that in order to get
efficient isolation at the low frequen-
cies required for true high fidelity re-
production, the necessary dimensions
are too great for ordinary use. This
problem was not particularly acute as
long as response down to 150 cycles was

o
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14
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1=
3
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14

Frequency in Cycles

Fig. 4. A startling improvement in re-
sponse is obtained by mounting the
speaker off center on an irregular baffle.

considered good bass response. With
the advent of really high-hdelity repro-
ducers, however, which in baffles of in-
finite extent showed good reproduction
characteristics to below 30 cycles, it be-
came imperative to develop some form
of baffle which would not be too bulky
vet would allow complete advantage to
be taken of these low frequency charac-
teristics, It was this realization that
caused speaker engineers to undertake
the development of compact speaker
enclosures that would provide sufficient
baffling throughout the entire audible
range of frequencies.

® o o ,coustic labyrinth

One of the first of these developments
was the acoustic labyrinth (Fig. 5).
This cabinet works on the principle of
feeding the rear radiation into a long
tube, usually folded back upon itself
several times to conserve space. The
walls of the tube are lined with a highly
absorbent material so as to rapidly at-
tenuate all but the lowest frequencies,

]/L\Q—,

Fig. 8. The Magic Voice is also a cross
between the infinite baffle and the
acoustic labyrinth.

7./

and the length of the tube is made great
enough so that it will either resonate at
the lower edge of the response range
of the speaker or below the response
range entirely. With a tube a half wave-
length long at the lowest frequency it
is desired to reproduce, sound at this
frequency emerges from the tube in
phase with the front radiation and thus
re-inforces the bass notes to some ex-
tent. The actual increase in radiation
from the rear is, however, of question-
able value, as will be explained later.
The real efficacy of the labyrinth lies
in its excellent balffling action, which
can be easily made equal in etfectiveness
to that of a flat bafile 12 or 15 feet
square, without exceeding conventional
cabinet size. Because the labyrinth does
not build wp high back pressures in the
tube, there is little need for structural
rigidity in the labyrinth itself, with the
obvious result that very economical de-
signs are possible.

infinite baffle

The next high fidelity enclosure to
appear was the infinite haffle cabinet.
(Fig. 6.) This is perhaps the simplest
device of all in both principle and con:
struction, For a long time it had been
considered very poor practice to com-
pletely enclose the rear of a cone
speaker. Cabinets were always designed
with either completely open backs or
with some kind of air release. to avoid
cabinet resonance and to prevent the
building of appreciable pressure within
the cabinet at high amplitudes of the
cone. More recent investigation dis-
closed that if the cabinet were made
large enough so that its natural period
would fall below or at the lower edge
of the response range of the speaker
and if the walls are thickly lined with
some highly absorbent material such as
hair felt, that the performance was
practically equivalent to a flat baffle of
infinite extent; hence the name infinite
hatfle.

Such a baftle is very easy to construct
since it merely consists of a solidly con-
structed box with well braced walls so

WwWWwWW americanradiohistorv com

The RCA Magic Voice.

that there will be no tendency to vibra-
tion, the whole lined with felt about
U5-in. thick. If the felt is not easily pro-
curable, the very popular felt rug
cushion of the “Ozite” tyvpe will serve
admirably. The minimum size of the
cabinet will depend somewhat upon the
size of the speaker cone. For a 12- or
13-in., the interior should have a vol-
ume at least 8 cubic feet. Ii the walls
are well padded against resonance, shape
is not nmportant; thus the above en-
closure could be a cube 2 feet on a side,
an oblong box 2 by 3 by 115 ft., or a
shallow box 3 by 3 ft. by 11 in., all of
which would give approximately the
same results. Eighteen-inch cones, due
to greater air displacement and some-
what better bass response, would require
about 50 percent greater enclosed vol-
ume for optimum results but would
deliver quite satisfactory performance
even in the 8 cubic foot enclosure if not
operated at too higl volame levels. Ten-
inch and smaller cones of course may
be operated in correspondingly smaller
cabinets with equivalent baffling action.
(Continued on page 354)

Fig. 6. An infinite baffle is perhaps the
simplest baffle device both in theory
and construction.
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Describing theé Famous, Most-talked-
of, Patented Dunn Governing Principle

20 MILKE HOUR WIND

Propeller angle

Propeller areaiexposed

This is ample speed to generate
16 to 20° amp. (maximum)
Generator . cutput 1007%

Wind pressure on structure 28 Ihe

MINIMUM  VIBRATION — IDE~i.
FOR HOUYE TOP Iv>(ALLATION

”

40 MILE HOUR WIND

Propeller angls . as*

Propeller (Approximat Area
Exposed) - 50%

R.PM. for maximum efficiency.
Generator speed remains uni-
form; outpu} 2 1005

Pressure on structur

NO PROPELLYR BREAXAGE—NO
BURNT-OUI GENERATOR—STILL
MINIMUM . OF VIBRATION—SAFE

90 MILE HOUR WIND

Propeller angle = .15

Propeller  (Approxima! Area
XpOsel 2 s 16Y2 %
R.P.M. for: maximum efficiency,
Ggnerator. spced remains uni-
form; output ... 100%
Wind pressure ¢ structure . 28 lbs.
PROPELLER SAFF -—-GENERATOR
SAFE—VIBRATION STILL KEPT
AT MINIMUM

WIND CHARGERS

By JOHN H. POTTS

Fig. 2a. When the wind ve-
locity is greater than twenty
miles per hour, the speed
at which the propeller turns
must be limited to prevent
overloading of the genera-
tor. The Parris-Dunn charger
is mounted in a cradle which
is arranged to tip backwards
when the pressure istoo great.

ARNESSING the wind to generate
H electric power enables thou-

sands of farmers throughout the
accompanying maps (Fig. 3) this veloc-
free operation of their radios. While
the number of wind-operated battery
chargers sold for this purpose has in-
creased considerably during the past
few years, there are still many dealers
and Service Men in rural districts who
are unfamiliar with this apparatus and
thus pass over opportunities for profit-
able sales. Some idea of the extent of
the market for such equipment may be
gathered from the fact that less than 18
percent of the farm homes in this coun-
try are wired for electricity. Since
there are approximately 6,800,000 such
homes, this means that over five mil-
lion of them are possible prospects for
electric power generating plants. Most,
but not all, are so situated that they can
use winddriven battery charging appa-
ratus. For these, this method of gener-
ating electricity, when properly installed
in a suitable location, has advantages
in convenience, simplicity and economy
of operation.

® ©® o the generator

A winddriven battery charger consists
essentially of a propeller fastened to the
armature shaft of a d-c generator. This
unit is mounted on a tower and in-
stalled well above all surrounding ob-
jects which might act as windbreakers.
The output of the generator connects
through an ammeter and cutout relay to
a storage battery. The ammeter indi-
cates the charging rate, which varies
with the speed at which the propeller
revolves. This in turn depends upon the
wind velocity. When the wind speed is
less than six miles per hour, the speed
of the propeller revolutions is so low
that the output voltage of the generator

334 e SERVICE, JULY, 1939

becomes less than that of the battery;
consequently it cannot charge the bat-
tery. Therefore the cutout relay is pro-
vided to disconnect the generator from
the battery until the generator develops
sufficient voltage to act as a charger. In
a typical unit of this type, the gen-
erator develops this voltage and the
relay closes when the propeller is turn-
ing at 350 rpm. This speed is reached
when the wind velocity is approxi-
mately seven miles per hour. At higher
wind velocities the charging rate in-
creases, reaching a maximum at a wind
velocity of approximately twenty miles
per hour, as shown on the chart
(Fig. 1).

When the wind velocity is greater
than twenty miles per hour, the speed
at which the propeller turns is limited
in various ways. This is necessary to
prevent overheating of the generator.
One way of doing this is to mount the
generator in a cradle which is arranged
to tip backward at various angles when
the wind pressure is too high. This is
illustrated in Fig. 2a. Other ways in-
volve the use of extra propeller blade-
governor (Fig. 2b), or braking mech-
anisms in the hub of the generator. A
chain or other device is also employed
to turn the propeller out of the wind
when the battery is fully charged or
during rain or sleet storms when the
whirling propeller might be damaged
by striking sleet. When the propeller is
turning at 1000 rpm, as it usually does
in strong winds, the propeller tips are
traveling at the rate of 200 miles per
hour so enormous force is exerted on
anything it strikes.

Most wind chargers are designed to
charge 6-volt storage batteries, though
elaborate 32-volt and 110-volt charges
are likewise available. The small units
are suitable for radio operation and per-

haps a few 25-watt bulbs, depending
upon the average wind velocity in the
neighborhood, the character of the in-
stallation and the capacity of the storage
batteries used. The large units are de-
signed to handle greater power loads
under the same conditions.

e o o installation

For satisfactory service, the average
wind velocity in the district where the
device is to be used should be at least
eight miles per hour. As shown on the
accompanying maps (Fig. 3) this veloc-
ity is attained in most sections of the
country. When the average wind ve-
locity is low, the ampere hour rating of
the storage batteries should be adequate
to give service for long periods of calm.
In other sections, it is possible to get
along with less battery capacity or use
a heavier battery drain. In any case, the
propeller should be mounted as high as
possible so as to have an unobstructed
sweep of the wind. A good rule is to
install the propeller at least fifteen feet
higher than any wind obstructions
within 400 feet. It is often found that
an additional ten or fifteen feet in height
will almost double the generator output
when the wind velocity is low.

® o o wvire size
The tower preferably should be lo-

cated on a barn provided it is close to

Fig. I. The charging rate of the average
wind electric charger increases propor-
tionately with the wind velocity until that
velocity reaches approximately twenty
miles per hour. At this point the gov-
erning action holds the rate constant.
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Fig. 4. Batteries should be installed as
closely as practical to the generator and
should be connected thereto with heavy
wires to keep the resistance to a minimum.

the farm home. If not, the tower may
be near the edge of the roof of the
home, insulating the base with rubber
or inner tube casings from tires to pre-
vent rumble being transmitted to the
dwelling.

Batteries should be installed as closely
as practical to the generator in order
to keep the resistance of the wires from
the generator to a minimum. Heavy
wire should be used, for the same pur-
pose. This applies not only to the leads
to the batteries, but also those to the
radio and any lights which may be in
the circuit. A table of recommended
wire sizes is given below:

Distance from

Charger to Battery Wire Size

Less than 50 ft. No. 8
50-100 ft. No. 6
100-200 ft. No. 4
200-300 it. No. 2

Only insulated weather-proof copper
wire should be used. All joints should
be spliced and soldered, then taped to
avoid shorts.

A typical setup for charging is shown
in Fig. 4. The batteries should prefer-
ably be of the glass-jar farm lighting
type with a rated capacity of at least
160 ampere hours. In regions where
the average wind velocity is low, it is
desirable to use batteries having an am-
pere-hour rating of from 250-450. Two
or more of lower rating may be con-
nected together in parallel to provide
the desired capacity.

The number of hours that the bat-
teries will furnish satisfactory service
without recharging may be determined
by dividing 75 percent of the ampere-
hour rating by the estimated drain. For
a 160 ampere-hour battery operating on
a 4-ampere drain, this amounts to 30
hours service. The average home radio
of the O-volt type draws about 2 to 3
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amps per hour while a 25-watt bulb
draws 4 amps. It is customary to pro-
vide sufficient battery capacity to oper-
ate the equipment over a period of ten
days for the average number ol hours
per day it is normally used.

Prices for wind-operated 6-volt gen-
crators, complete with a tower, but not
including wiring, batteries and accesso-
ries are low, ranging from $13.50 up,
net to Service Men. Complete installa-
tionis can be made at a cost well within
the means of a large majority of farmers
and have proved outstandingly success-
ful when properly installed. They re-
quire practically no attention, most gen-
crators having grease sealed ball bear-
ings which do not have to be oiled dur-
ing their entire life. The storage bat-
teries require only the normal attention
given an automobile battery.

Manufacturers  of six-volt wind-
driven generators arc: Parris-Dunn
Corporation, Clarinda, Iowa; Win-

charger Corporation, Sioux City, Towa;
and Ruralite Lngineering Co., Sioux
City, Towa. Manufacturers of 32-volt
and 110-volt types are: Wincharger
Corporation, Sioux City, Towa; Rural-
ite Engineering Co., Sioux City, Towa;
Wind-Impeller Electric Works, Ells-

Fig. 2b. The Wincharger uses an extra
blade-governor to control the unit when
the wind pressure becomes too great.

worth, Towa; and Breez-Electric Cor-
poration, Chicago, IIL

Much of the data upon which this ar-
ticle is based have heen kindly supplied
by the manufacturers listed above.

The arrows indicate the path of the
wind as it is deflected up over the
buildings and trees. The wind below

and immediately above the level of
these obstructions has little dependable
power and a charger installed on a level
with them cannot give good service.

G. E. G105

Electric tuning operation unsatisfactory:
This receiver cmploys push-button tuning
with the buttons referred to by the manu-
facturer as “piano keyboard type.” This
keyboard is in the top, front edge of the
cabinet, held in place by wood screws that
go through rubber grommets and the
metal ends of the keyboard switch assem-
bly. It will very often be found that at
the factory the assembly was put into a
position that prevents the buttons from
working without sticking or rubbing against
the cabinet. The wood screws should not
be in too tight, or the purpose of the rub-
ber grommets will be defeated. If a but-
ton works better when, after it has been
pressed, it is pried up slightly with the
hnger nail or a screwdriver it is probably
because there is a loose contact in the
switch assembly. Take out the unit, ob-
serve the action of the other switches, then
proceed to make any necessary adjustment
on the faulty button switch.

If the receiver is said by the customer
to work at times but not on some occa-
sions check the off contact on the rear of
the tuning condenser. When the dial point-
er gets to about 600 kc, depending upon
the individual recciver, the off-contact may
stick and jam the system so that the motor
stalls and hums or burns up if nothing is
done to remedy the condition. Dial the re-
ceiver manually, if it is not jammed too
much, and turn it to the point on the dial
specihed. It will be seen that when the off
contact reaches an open or break in the
contactor ring the receiver is shut off. If
this off contact is jammed, it will not be
possible to start the set, or drive motor,
even when using the scan switch on the
front of the set controls. Pry up the but-
ton contact slightly—not too much—re-
lieving some of the excessive pressure. The
set should then operate in a satisfactory
manner. If the motor seems to be too
highly loaded for smooth, quiet operation,
check the large bakelite wheel on the rear
of the tuning condenser which is a part of
the contact assembly. It should not be too
far forward on the shaft on which it is
mounted. The hub of this bakelite wheel is
of metal, with two screws set into it.
Loosen these screws, move the wheel into
proper position and retighten the screws,
There is a brake adjustment at the front
of the chassis which consists of a vertical
machine screw with locknut attached for
controlling the speed of rotation and
tendency of the bakelite wheel already
mentioned to overshoot the particular but-
ton contact in use at any given moment.
This machine screw bears down on a metal
brake with a felt underside that acts as a
pressure load on the drive system, to re-
duce speed. If it is too tight, trouble from
stalling will result, Willard Moody.
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