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TOBE C. 
DEUTSCHMANN 

'3ine Radi ' 'pparatus 

STATIC ELIMINATION 
WITH the approach of summer, every radio 

fan looks with a certain amount of dread 
to the Enigma of Radio -Static. For more than 
a quarter of a century, scientists in many parts of 

the world have applied their knowledge and skill 
to the problem of eliminating Static. Most of 

their attempts have resulted in failure. 

Science recognizes but one device capable of 

curbing the annoying electrical disturbances, and 
that is the loop antenna. Electrical storms, like 
other weather disturbances, find their origin in 

various points of the compass. It is obvious, 
then, that by the use of a directional loop turned 
to a direction away from the disturbance, the 
disagreeable static noises may be tuned out. 

The superior construction of the DTW IMPORTED COLLAPSIBLE LOOP 

enables it to perform this function to much better advantage than other loop 

antenna devices. Forty -two inches high by forty inches wide, its inductance 
consists of fourteen turns of genuine Litzendraht cable, made up of sixty 
individual strands, insulated, twisted and covered with double green silk. 

The woodwork is mahogany and all metal parts are highly nickeled. A 

graduated metal table at the base accurately gives the station direction. The 

turns are sectionized and by unique design all "dead end" effect is absolutely 
eliminated. The center tap permits its use without modification for all types 

of Super Heterodynes. The loop is collapsible and by means of the adjust- 
able slide it may be actually used as the tuning unit of the set. No other 
loop incorporates such perfection of design, and no other loop can give such 

marvelous results. 

Price, $25.00 
CUT OUT 

I am interested in the DTW loop advertised in Repro 
PROGRESS. 

Please send me literature descriptive of the loop. 

(Name). 

(Street). 

(City) . . (State) 

TOBE C. DEUTSCHMANN 
Sole American Distributor 

46 CORNHILL, ,BOSTON, MASS. 
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uREc0RADIO 
TUBES 

Have proved to be a revelation to those who have not as yet obtained 
the satisfaction claimed by the other tube manufacturers. 

The tube is the heart of your set. If you are striving for distortion- 
less reception -try URECO. 

Your Dealer carries all types to suit your requirements. 

New England Distributors 

American Consolidated Electric Co. of N. E. 
'Phone: Kenmore 0752 

169 MASSACHUSETTS AVENUE BOSTON, MASS. 



RIVOLI is always good company -good company because it is a thing 
of beauty and because if there is anything on the air, Rivoli will get 

it to entertain you. No skill is needed to bring in the broadcast stations. 

The Rivoli De Luxe combines all the conveni- 
ence of a built -in speaker and a built -in battery 
compartment with the grace and beauty of a 
finely designed table model radio set. The 
cabinet is fashioned in two -tone mahogany 
with panel to match and sunburst dials that 
lend a pleasingly original touch. Symmetry is 
retained by the two silk- backed $75 .00 
grills 

The Rivoli Junior has been designed for those 
who must economize in space. In point of qual- 
ity, the Junior is fully up to Rivoli standards. 
The cabinet is considerably better and more care- 
fully finished than sets selling at a low price. 
Finished in mahogany with a gen- 

The Rivoli Speaker has successfully combined ex- 
treme beauty with acoustical perfection. Its 
tone chamber is constructed entirely of two -tone 
wood, seasoned by a special process. The front 
of the Rivoli Speaker is a grill, fashioned in a 
pleasingly decorative motif. The well known bal- 
anced type of unit is used. The Rivoli Speaker 
always harmonizes perfectly with $30 00 its surroundings WW a a 

The Rivoli Radio Line is manufactured by the Radio Industries Corp., 131 Duane St.. N. Y. City 



$125.00 
$50.00 

The Rivoli Console is a beautiful creation. It 
is designed in the period of William and Mary, 
and is constructed of two -tone mahogany. The 
finely carved legs, the cleanly cut grill which 
hides the speaker and battery compartments, 
the metal fittings, all lend an expensive air 
which seem out of all proportion to the re- 
markably low price. The built -in speaker is a 
revelation and recreates the broadcasting artist 
so clearly that he seems to be standing in the 
same room. 

The Rivoli Table is a radical departure in the con- 
struction of radio tables. It has ample space for 
any table type of radio set, either large or small, 
generous battery compartments for housing A and 
B batteries and chargers or eliminators, and fea- 
tures a grilled speaker outlet behind which any 
form of horn or cone can be mounted. Aside from 
its utility, the Rivoli Table is a beautiful piece of 
furniture, designed in two -tone mahogany or wal- 
nut. It solves the problem of where to put your 
radio set. 
(Space allowed for radio set is 36 in. long x 11 in. 

deep x 101/2 in. high) 

Write for interesting literature 
describing the entire Rivoli 
Radio line. 

Radio Industries Corporation, 131 Duane St., New York City 



Made by the NATIONAL COMPANY, INC. 
Exc. } naive Manufacturers of 

The NATIONAL 
Browning -Drake TRANSFORMER 

Write for Bulletin 101 R. 3. 
NATIONAL COMPANY INC., 110 Brooklir.e St., Cambridge, Mau. 
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Extracts from a Few of the Many 

LOVE LETTERS 
FROM THE READERS OF "RADIO PROGRESS" 

And Not One of Them Solicited 
"The style of your magazine and its motto 

are so good." F. J. PORTER, 
U. S. Patent Office, Washington. 

"Your magazine has a very pleasing presen- 
tation of its subjects without too much techni- 
cality, and understandable.' 

A. J. WEBTZEL, 
Vice. Pres. United States National Bank, Su- 

perior, Wis. 
"Your Mr. Taylor is the only writer whose 

work has been so clearly worded that I could 
get the idea with little effort. 'More power to 
him.' " B. W. PEaorveL, Lynn, Mass. 

"Enclosed find 50c. for copies Nos. 9, 10 and 
11 of RADIO PROGRESS to COMPLETE MY FILE, 
as I missed them while on my vacation." 

FRANK HANUS, Cleveland, Ohio. 

"We like RADIO PROGRESS, but don't see enough 
of it!" H. S. FReiNE, 

of Doubleday, Page & Co., N. Y. 

"Your magazine gives so much on the funda- 
mentais of radio that I have decided to sub- 
scribe for it. Most people depend on this mag- 
azine to keep them instructed on the subject 
about which the publication deals. Very few 
buy books. I appreciate it very much and hope 
it will grow large." Da. J. S. CANTRELL, 

Proprietor Snowwhite Eggfarm, Carthage,. Mo. 

"I like your magazine very much and hope 
you will keep up the good work in publishing 
such 

wle 
articles." 

kecu u the g"od work in publishing 
such clean cut aE. T. LEWIS, 

Baltimore, Md. 

"Interest in your progressive little magazine 
as well as the desire to obtain the special hook- 
up number of Jan. 15th has prompted me to 
enclose," etc. CORLISS G&LLOGLY, 

Alden, Minn. 
"I like RADIO Peooszss because its articles are 

clear and concise, especially those of H. V. S. 
Taylor." A. A. CGNBTEIN, 

Ph. G., D. D. S., Upper Sandusky, Ohio. 
"I like your magazine very much." 

JOHN GrraMAN, Long Island City, N. Y. "Reno PROGRESS is the most interesting radio 
magazine I have yet seen, and strikes a happy 
medium between being too technical and ignor- 
ing technical explanation altogether. May `you 
live long and prosper.' " 

(Dr.) M. S. DELAND, 
State Hospital, Topeka, Kan. 

"While your magazine may not have the bulk 
of some of your contemporaries the subject 
matter is excellent, being clearly written and 
accurate." E. J. WAGNER, Chicago. 

You Radio Manufacturers 
Who want to advertise where you can make the largest sales for the smallest 

expense will never do it until you advertise in RADIO PROGRESS 

There are more than 20,000 other readers like those above who are 
awaiting your announcements. 

RADIO PROGRESS 
8 TEMPLE STREET PROVIDENCE, R. I. 
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Our Next Number Will Be Worth 
Using as a Christmas Present 

Almost everybody was interested in the football games this year. 
Probably you heard the scores broadcast by your favorite station. 
How do they pick this up and relay it? Jaspert explains this in his 
timely article, "How Football Games Were Broadcast." 

One of the fixtures in radio is the aerial -or so it would seem. 
However, there have been improvements along this line as well as in 
receiving sets. Vance will explain this in "The Last Word in Sending 
Aerials." 

When you listen to the program coming in smoothly it seems 
so easy that you doubtless think, "What could be sweeter than being 
a broadcaster ?" However, these gentlemen have their problems just 
as you do. There is one big one right ahead of them. Read about it 
in "Broadcasters Have Live Association." 

Rados has been unusually good in describing the construction of 
various pieces of apparatus. He has outdone himself in "Building 
Your First Radio." Here we might whisper an aside that many fans 
might well construct this one, even if it is their second or third. 

You hear a lot about fast and slow waves. Does this mean that 
some reach your aerial quicker than others? By no means. This 
much misunderstood point is discussed at length in "Fast and Slow 
Radio Waves," by Taylor. 

Even the manufactured sets often have coils which do not fit 
your aerial and other conditions as well as they might. The coil is 
one of the most important parts of your outfit. Is yours right, do you 
think ? If you are not sure you will be interested in Nickerson's write - 
up, "Coil Calculations." 

Marx has written "Revamping a Popular Radio." In it he shows 
how one of the manufactured sets which has been widely sold has 
recently been changed in a few respects and in that way greatly im- 
proved. 

You probably feel that your eyes are the most important sense 
organs you have. Did you know that recently an electrical eye had 
been invented which could see a great many things itself. Further- 
more, this eye can be arranged to sing, which is more than your own 
can do. See Arnold's "The New Electric Eye." 
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The Two Outstanding Parts In Radio 

Acme A -2 Audio Fre- 
quency Amplifying 

Transformer 

Acme Low -Loss 
Condenser 

Give Low Losses and Amplification 
Without Distortion to Any Set 

Q 
UALITY and distance are what a radio set must give. To insure Quality, 
amplification without distortion is essential. And to insure Distance, low 
losses are essential. That is radio in a nutshell. 

People in whose sets Acme Transformers are used, are sure of hearing 
concerts "loud and clear" so a whole roomful of people can enjoy them. 

The Acme A -2 Audio Amplifying Transformer is the part that gives 
quality. It is the result of 5 years of research and experimenting. It gives 
amplification without distortion to any set. Whether you have a neutrodyne, 
super- heterodyne, regenerative or reflex, the addition of the Acme A -2 will 
make it better. 

To get the thrill of hearing distant stations loud and clear, your set must 
have low losses, for it is low losses that give sharp tuning to cut through the 
locals, and it is low losses that allow the little energy in your antenna to come 
to the ampifier undiminished. That's what the Acme condenser will do for 
any set. And it will do it for years, because the ends can't warp, the bearings 
can't stick and the dust can't get in and drive up the losses several hundred 
per cent. 

The Acme Reflex (trade mark) owes its success and its continued popu- 
larity to these two outstanding parts in the radio industry, for low losses and 
amplification go hand in hand. 

Use these two parts in the set you build. Insist on them in the set you buy. 

Send 10 cents for 40 -page book, "Amplification without Distortion" 

WE HAVE prepared a 40 -page book called "Amplification without Distor- 
tion." It contains 19 valuable wiring diagrams. In clear non -technical lan- 
guage it discusses such subjects as Radio Essentials and Set -building; How to 
make a loop; Audio frequency amplifying apparatus and circuits; Instructions 
for constructing and operating Reflex amplifiers; How to operate Reflex re- 
ceivers; Antenna tuning circuits for Reflex sets; "D" Coil added to Acme four 
tube reflex; "D" coil tuned R. F. and Reflex diagrams; and several more be- 
sides. It will help you build a set or make your present set better. Send us 
10 cents with coupon below and we will mail you a copy at once. 

ACME APPARATUS COMPANY 
Transformer and Radio Engineers and Manufacturers 

DEPT. (AS), CAMBRIDGE, MASS. 

SEND THIS COUPON 

ACME APPARATUS COMPANY, 
Dept. (AS), Cambridge, Mass. 
Gentlemen: - 

I am enclosing 10 cents (U. S. stamps or coin) for a copy of your 
book "Amplification without Distortion." 

Name 

Street 

City State 

ACME^/ for amplification 
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Throwing a Crystal Into Fifth Speed 
Why You Get Fewer Squeals 
Now Than You Used To 

By HORACE V. S. TAYLOR 

SOMETIMES you like to hear a whis- 
tle. If it is the 5:15 train coming 

down the track to take you home, it is a 
welcome sound, but if it is a continuous 

range, but the wave length separation 
which corresponds to it varies from two 
meters up to ten meters. Indeed, that 
is one of the advantages of using the 

Fig. 1. Tea Glass Shows Principle of Cutting Down a Crystal 
to Adjust 

whistle coming in through your loud 
speaker, it is not quite so pleasant. 

The Bureau of Standards, after a long 
experience, has found that if two sta- 
tions have waves which are closer to- 
gether than ten kilocycles (kc) they 
will cause a reaction, one on the other, 
which is heard as a high pitched 
whistle. This spacing of ten kilocycles 
is constant all over the broadcast 

for Speed 

kilocycle rating rather than the old 
way of naming the wave by its length. 

Must Have a Yard Stick 
In order to hold the waves spaced by 

this distance, of course it is necessary 
to have some sort of a standard to go 
by. Suppose you were told to put in 
fence posts just 30 feet apart, how 
would you be able to locate them unless 

you had some sort of yardstick or tape 
to measure the distance? When check- 
ing up on the frequency of a station, by 
far the most accurate way has been 
found to get a vibration which is cor- 
rect and then adjust the sending aerial 
and condenser until it radiates the same 
waves. 

That seems reasonable enough, pro- 
vided we can find something which will 
vibrate at the right speed. But remem- 
ber that the broadcast range varies from 
550 kc. to above 1400 kc. Expressed in 
ordinary language, this is from 550,000 
up to 1,400,000 complete oscillations 
every second. You must admit that 
that is going some. The ordinary tuning 
fork sounding middle C on a piano, oscil- 
lates only 256 times every second. This 
must seem like a snail to a man in an 
airplane by comparison. 

Changing Speed When It Rains 
How can you get anything to vibrate 

at this tremendous speed of around 
1,000,000 per second ? So far there has 
been only one practical way discovered 

5/17 fimaivnenfa/ harmonic 
Fig. 2. See How Much Thicker the 

Sheet of Quartz is for Harmonic 

and that is to use a crystal of pure 
quartz. Only recently the research en- 
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gineers have discovered how to melt 
quartz by an electric vacuum furnace in 
such a way that pure crystals much 
clearer than glass can be obtained. It 
has been discovered that such a crystal 
possesses the remarkable property of 
shaking at these immensely high speeds, 
and furthermore, that the speed of vi- 
bration or frequency does not change 

one, so when we experiment with our 
crystal of pure quartz, we find that the 
thinner it is the faster it goes. To get 
up to a million or so is not so bad, but 
when we want to reach 7,000,000, it 
requires a slip like a stick of chewing 
gum except a lot thinner. In fact, the 
thickness to go at this number of kilo- 
cycles will be so small (less than a sheet 

Fig. 3. 
They Must be Refined Before Using. 

with the weather or the temperature. 
This is very important, as you would 
not want your radio stations to speed 
up their waves on warm days or to slow 
down whenever it looked like rain. 

Now we have found a suitable ma- 
terial to vibrate at the right speed, the 
question is what size and shape to make 
it. A tuning fork has a shape which is 

about the best for the purpose of send- 
ing out slow air waves. However, it 
could never be speeded up to anything 
line the tremendous velocity needed for 
radio waves. A shape like an ordinary 
book with square corners and edges is 
found to do the work as well as any- 
thing. As this is a simple form to 
manufacture, it is the one which is al- 
ways used. 

Clinking the Glasses 

When it comes to size we run into 
trouble. Of course, a smaller crystal 
will vibrate faster than a larger one. 
You can see this illustrated easily with 
a glass of iced tea or even of water. 
Fig. 1 shows a cut of pouring the liquid 
into a glass while a spoon is used to tap 
the sides of the tumbler. This gives 
out a musical clink, clink, as it is struck. 
If you continue to pour in the tea while 
you are hitting the glass, you will hear 
the tone start at a high pitch and 
gradually drop off lower and lower as the 
glass gets fuller. When the liquid is 
up to the top the tone will be lowest of 
all. 

The reason for this change of note is 
that a big body naturally vibrates at a 
slower speed (lower pitch) than a small 

of paper) that the crystal is very fragile 
and easily broken. 

Play Them in Bunches 

How shall we get around this trouble? 
It is a good idea to see how they do it 
in music and perhaps take the hint from 
that. Suppose we have a parade march- 
ing along and the conductor or drum 
major waves his stick in time with the 
music. Pretty soon the musicians get to 
a fast part of the score where the notes 
follow each other in rapid succession. 
Does the drum major speed up his arms 
and jerk them around four or five times 
as fast as before? By no means. He 
will group four sixteenth notes together 
into a single beat and so will wave his 
stick only one -quarter as fast as the 
notes pour from the horn of the 
musician. 

that while a crystal working on the 
fourth beat would do, it is still a shade 
too thin for practical purposes. By using 
the fifth instead of the fourth a larger 
size is indicated which works well in 
practice. 

Which Crystal is Best? 

Fig. 2 shows a picture of the thick- 
nesses for these two crystals -one which 
beats at about seven million vibrations 
per second (at the right) and the other 
which picks out every fifth wave which 
gives it a speed of one -fifth of that. You 
can see at a glance that the left hand 
one is the better to use. 

When this crystal is set into motion 
by putting it between the two plates of 
a condenser which is used in the grid 
tuning circuit of a radio tube it will vi- 
brate as shown in Fig 3. There is a 
main, or slow vibration which is labelled 
"fundamental," and on top of this is a 
ripple, five times as fast, named the 
"fifth harmonic." To understand how 
these two waves can go on at once look 
at the ocean where you will see big waves 
perhaps twenty feet apart and on top of 
the waves will be a series of ripples, 
caused by the wind. 

Vibrates Like a Rope 

Another illustration is a long clothes 
line. If you wiggle one end back and 
forth you can make the rope sway as a 
whole, but if your hand is a trifle un- 
steady, you will observe that there are 
also a series of small waves on top of 
the big one. Of course, the rope at any 
one spot is moving in only one direction 

after2Wsfep 
Fig. 4. The Waves of Fig. 3 Are Run Through Three Processes, After 

Which They Can be Utilized 

By beating time only one -quarter as 
fast as the vibrations are coming there 
is no loss in the accuracy of the count. 
The parade continues to swing along 
with everybody in step, just the same 
as before. So perhaps we can get a 
crystal to do the same thing -pick out 
every fourth wave and emphasize it. 
However, in this ease it has been found 

at a time. In the same way the curves 
of Fig. 3 are actually combined into 
the "wave from crystal" where you will 
see that every spot has only one posi- 
tion at the instant represented in this 
sketch. Both fundamental and fifth har- 
monics are being combined, however, just 
as in the clothes line. 

Now it happens that the government 
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has assigned to Station WOY as an ex- 
experimental wave, a frequency of 
7,160,000 vibrations per second, or 7,160 
kc. This corresponds to 41.9 meters of 
wave length. As just explained, this is 
beyond the range of any self- respecting 
crystal. However, to get a vibration of 
1,432,000 is not at all difficult. Notice 
that the ratio here is 5 to 1, which is 
just pictured in Fig. 3. 

A Million Times is Slow 

In checking up on the wave which is 
being transmitted, it is the fifth speed 

tuned /o fwrmormc 

fmm output to 
crystal tuned fo amphrer 

fundomen /o/ 

Fig. 5. Here is the Filter that Strains 
Off the Scum 

ripple which is used in the sending sta- 
tion and the slow speed fundamental is 
of no use. In order to prevent its get- 
ting into the machinery and causing 
confusion, it is best to filter out this low 
vibration. We call it low by comparison 
although it is shaking back and forth 
at the tremendous rate of 1,432,000 times 
a second, or a wave length of 209.4 
meters. We shall have more to say about 
the filter in a few minutes. 

After the fundamental has been 
weeded out, the wave looks just as the 
ripple did in Fig. 3, except that the effect 
which we might call a ground swell has 
disappeared. This is seen in Fig. 4. 
However, the ripple was faint enough so 
it would not do much good in any man's 
size sending apparatus. It has a severe 
case of anemia. How shall we give it a 
little strength? You will say right 
away to run it through an amplifier, 
and this is just what is done. The first 
step gives the wave a lot of strength, 
while the second makes a robust vibra- 
tion out of it, as shown in Fig. 4. 

It Filters Waves 

The filter, which gets rid of the un- 
wanted vibration and lets the desired 
one through, is not as complicated as it 
sounds. It consists of nothing but two 
ordinary radio circuits, each combining 
a coil and condenser, as appears in Fig. 
5. These work just like the tuner of 
your receiving set. The output from the 

crystal is fed to the input side of the 
filter. Right away the waves find a 
coil and condenser tuned to the 1,432 kc. 
waves and this you will notice from 
Fig. 5, returns right back on itself. Thus 
the low speed undesired wave is short - 
circuited without ever reaching the out- 
put of the amplifier. The high frequen- 
cy vibration cannot get through this 
short circuiting tuner, however, as it is 
way out of tune for it. 

Next the wave comes to a coil and 
condenser which has been adjusted to 
the fifth harmonic. Naturally, this 
seems like -home to the 7,160 kc. wave 
and it enters it with the greatest ease. 
But if any of the fundamental is wan- 
dering along too, it finds that it does 
not fit this particular tuned circuit and 
can't get in. The result is that a pure 
wave of the desired speed of vibration 
comes from the output of the filter and 
is ready for the first step of the ampli- 
fier as already described. 

"Brown Eyes" Does the Work 

Now we have got it, what are we 
going to do with this wave ? A glance 
at Fig. 6 will convey the idea. Here 
we have a lot of dancers who cannot 
keep together as there is no music or 
any way of keeping them in time. But 
now the orchestra starts up the tune of 
"Brown Eyes, Why Are You Blue ?" 
Right away the dancers get the time 

when the crystal was recently intro- 
duced. Now, however, the transmitter 
feeding to the broadcasting aerial hears 
the music from the orchestra (crystal) 
and immediately is able to swing into 
step. As long as the crystal plays its 
tune in correct time the waves will stay 
put at exactly 7,160 kc. And as we 
have already pointed out, the crystal 
has a mind of its own, and will not 
change its speed of vibration for tem- 
perature, weather, time or any other 
consideration. 

A picture of the apparatus actually 
used may interest you. Fig. 7 shows 
how it looks. The action starts in the 
crystal at the right hand side. This 
unit is contained in the little cell, which 
appears right under the coil, in the 
middle of the right hand corner. The 
coil just above it is connected to the 
right hand tube as its control. This tube 
is the master oscillator and runs at the 
combined frequency of 1,432 kc., and 
also 7,160 kc. (209.4 meters and 41.9 
meters.) 

This combined wave is fed to the 
filter, which is the combination of coils 
and condensers seen near the middle of 
the cabinet. The variable air condenser 
in the lower right hand corner is the 
adjustable element, and this group sup- 
presses the fundamental as already ex- 
plained. The wave passing through the 
filter (Fig. 4) reaches the grid of the 

Fig. 6. Waiting to Get the Time of Vibration. 
Transmitter at the Studio. 

from the music which you must remem- 
ber is nothing but a vibration at the 
proper speed. 

In the same way the radio apparatus 
at the sending station does not know 
how fast to oscillate, and as a result the 
wave frequency or wave length is apt to 
shift from day to day. Indeed there 
was quite a variation up to the time 

This is Like the 

next tube (second from the right) where 
it is stepped up to much larger volume. 
From there it runs to the pair of tubes 
of the second step of amplification. This 
is a balanced or "push- pull" step, such as 
is often used as the last stage of an ordi- 
nary radio. The output from here is 
now powerful enough to be used by the 

Continued on Next Page 
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American Radio Relay League 
SCORNS A CLOUDBURST 

Good communication with the outside 
world was maintained by carrier current, 
a development of radio, when a cloud- 
burst and flood destroyed railroad, tele- 
graph and telephone lines at Wenatchee, 
Wash. 

The carrier current telephone system 
recently installed by the Puget Sound 
Power and Light Company on its high 
power electric transmission lines over 
the mountains from Seattle to Wenat- 
chee, was unharmed by the storm, and 
it was over this new type communica- 
tion system that news of the disaster 
first reached the outside world. For 
several days the only messages reaching 
or leaving Wenatchee were transmitted 
by this means. 

Carrier current for communication over 
electric power lines was first used late 
in 1921, when the General Electric Com- 
pany installed an outfit on the Adiron- 
dack Power Company's lines. So success- 
ful was this trial on a 30 -mile, 33,000 - 
volt line that a great many of public 
utility companies in the country have 
since adopted it. 

The apparatus used is similar to a 
radio outfit, but instead of radiating 
waves through space, in all directions as 
from a broadcast station, the voice cur- 

rents are kept concentrated about the 
power lines, thus insuring privacy and 
direction of signals. So long as there is 
a single transmission circuit in opera- 
tion, communication can be carried on. 

Ordinary telephone wires, many times 
smaller than the high power electric 
lines, generally are first to suffer as was 
the case at Wenatchee. 

A. R. R. L. GERMAN HAMS TO THE 
FRONT 

Transmitting radio amateurs in Ger- 
many are rapidly organizing their sec- 
tion of the International Amateur 
Radio Union along the same lines that 
have placed the American Radio Relay 
League in the forefront of radio ama- 
teurs of the world. The German ama- 
teurs have drawn up a set of rules gov- 
erning the activities of transmitting 
stations, have organized an exchange of 
technical ideas, and are now getting out 
a periodical dealing with the activities 
of their section of the I. A. R. U. This 
paper lists calls, describes stations and 
serves as a forum for the discussion of 
problems. 

A. R. R. L. ZEAL FOR NEW ZEALAND 

L. G. Windom, owner and operator of 
amateur radio station 8GZ, in Columbus 

Ohio, is making some excellent records 

in speedy communication between this 
country and New Zealand.. Acting as an 
intermediate for East Coast stations, 
Windom has on several occasions taken 
messages which are relayed to Ivan 
O'Meara of Gisbourne, New Zealand. 

Other New Zealand amateurs, to whom 

these messages are consigned, are able 
to answer through O'Meara's station, 
Z2AC. Windom has succeeded in getting 
replies to the originating stations in 

the course of a twenty -four hour period. 
The two principal stations concerned 
have succeeded in carrying on almost 
unbroken schedules with this sort of 
radio traffic. Both men are members 
of the American Radio Relay League. 

THROWING A CRYSTAL 
Continued from Previous Page 

transmitting station in tuning its wave. 
Although this description fits particu- 

larly the high speed vibration, which is 
being put out experimentally, the same 
general idea is used in ordinary broad- 
casting, and indeed who knows when 
these high frequency (short length) 
waves will become standard for ordinary 
broadcast programs? 

Fig. 7. A View of the Crystal, Tuner, Filter, Amplifier, and Push -pull Tubes. 
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What Will Tubes Be Next Year ? 
The New Styles Will Prob- 
ably Improve Your Set 

By A. K. LAING, Pelham Manor, N. Y. 

IF you smashed a wheel on a Ford 
automobile, would you replace it with 

a part from the Rolls Royce Company? 
The latter makes high grade wheels, to 
be sure, but would it not be better to 
use a part which was designed to fit your 
particular needs? In the same way 
tubes to fit your set will give better 
music as will be explained. 

The subjects discussed in the first half 

detector, audio frequency amplifier, and 
"B" eliminator rectifier. When a set 
was designed for "199" tubes, it was 
built for these throughout. When it 
was intended for "201A" tubes, these 
were used in all stages, and so on. 

For years amateurs have clamored for 
better detectors. Those of us who re- 
member the old Audiotrons and DeFor- 
est tubes in long glass envelopes with 
two leads spraying out from each end, 
have never ceased lamenting their re- 
moval from the market six or eight 
years ago. They were gaseous (soft) 
tubes, designed for detectors, and for 
that only. Nothing was sacrificed to 
make them useful for amplifiers as well. 
It happened that they would amplify, - but not very efficiently. They were de- 
signed for one purpose and performed 
that one function better than anything 
that has since appeared. 

Fig. 1. Light Jack Has Big Lift, 
While Powerful One Has Small 
Lift. 

of this article (Nov. 15 issue), losses and 
wave frequency, circuits and quality, are 
all manifestations of trends that have 
been going on in general at least for a 
year or so, and some for ten years. The 
change predicted in this paper will mark 
a complete reversal of policy. But in 
this case, the difference is only begin- 
ning to be felt, and six months ago was 
practically unknown. 

Only One at a Time 
Up until very recently, any changes in 

the general production of tubes have 
been toward standardization. By this, I 
do not mean that manufacturers have 
attempted to produce but one type of 
bulb. For some years now we have 
been able to choose between tubes for 
storage batteries, for dry cells in series, 
and for single cells. But this classifica- 
tion is a superficial one. The main 
trouble has been a tendency to try to 
make one kind of tube function about 
equally well as radio frequency amplifier, 

Were the Happy Days 
You may regard these statements as 

the exaggerated lamentations of one be- 
hind the times, who is dressing the 
"good old days" in an aura of bliss that 
they never had. But this is not so. One 
of the most prized possessions of a 
friend of mine is an old DeForest detec- 
tor with both filaments intact, and re- 

Fig. 2. With Ordinary Amplifier 
the Grid Bias is Not Important. 

cent comparative tests with contempo- 
rary tubes have shown it to be far and 
away superior to any of them as a de- 
tector. Yet we see advertisements every- 
where of the " " tube, claiming 
highest efficiency for all uses. This is 
pure rot. Standardization has been a 
measure employed by monopoly concerns 
probably to make their own manufactur- 
ing and sales problems easier over a 

trio' 1'o /ts 
Fig. 3. This Tube is a Powerful Am- 

plifier, but is Quite Critical. 

period when there was no competition 
to be fought against. 

The recent advent of independent 
manufacturers into the field has changed 
things a good deal. Some of the inde- 
pendents are content to make practical 
copies of the standard tubes. Others 
realize that their best field for success 
lies in putting out something newer and 
better. This competition has forced 
several new tubes from the old monop- 
oly manufacturers. It is significant to 
note that the majority of these are de- 
signed for but one purpose. It is the 
opening wedge in a coming movement 
away from general purpose bulbs. In 
the near future it is reasonable to expect 
the appearance of special tubes for each 
of the three normal functions, radio ire- 



14 RADIO PROGRESS DECEMBER 1, 1925. 

quency amplification, detection, and 
audio frequency amplification. The lat- 
ter have been divided already into ordi- 
nary amplifiers and "power" amplifiers; 
special rectifiers for `B" eliminators 
have also appeared. The rest will doubt- 
less come shortly. But it is not enough 

The power which the tube will pass 
without distortion is independent of the 
gain ratio. However, these are to some 
extent interdependent. A tube with a 
high ratio is usually restricted to low 
power, and vice versa. This refers, of 
course, to tubes of about the same "A" 
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for which the tube was designed. 
This standardized method of manufac- 

ture has restricted all of the better 
known makes of tubes to a factor of 
from five to seven. Yet tubes have been 
designed for laboratory use that have 
a factor of eighty or more, and there 

2"d audio 

Fig. 4. Each of the Five Tubes in a Neutrodyne Has Its Special Job to Do. Here 
Waves in Each Bulb. 

to ask for a special tube for each pur - 
pose. Actually, there should be a differ- 
ent type of tube in every stage. Let 
us examine the reason for this. 

Power and Gain Ratio 
Aside from the basic theoretical con - 

siderations, such as filament emission, 
grid saturation point, grid -plate capaci- 
tance, (condenser action between the ele- 
ments), etc., there are two major ex- 
ternal questions which the tube designer 
should meet. The first is the amount of 

acce /erato 
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of ac»on 

thresho,dposifibn 

Fig. 5. Your Auto Shows Same Dif- 
ference as Between Detector and Am- 
plifier. 

power the tube will pass without distor- 
tion. The second is the "gain ratio." This 
term has a meaning similar to "amplifi- 
cation factor." However, the latter is 

defined as the ratio of change in plate 
voltage compared with grid voltage 
needed to cause a given change in plate 
current. The simpler term, "ratio" will 
be understood to refer to the gain of 

output compared with input of the tube. 

and "B" battery characteristics. This 
idea will be clearer by- referring to Fig 
1, which shows two automobile jacks. 
The one at the left will raise a machine 
through quite a height. It is light in 
construction, though, and is not very 
powerful. The right -hand jack, on the 
other hand, will lift several tons because 
it is so powerful. The distance it will 
raise a weight (gain ratio) is small. Of 
course a jack might be built which was 
both powerful and also had a high ratio, 
but it would be a much larger and 
heavier device. In the same way a tube 
which will handle a large volume of 
music and at the same time has a high 
ratio, must be of large size, and consume 
a big "A" and `B" battery current. 

Designing Last Tube 
In the standardized tubes a compro- 

mise has been made between these two 
considerations. The method used is 
roughly like this: A tube is designed 
which will pass as much audio frequency 
current without distortion as is neces- 
sary to operate the average loud speak- 
er at its maximum practical volume. 
The other characteristics are then bal- 
anced up to give the proper internal re- 
sistance for audio frequency steps; next 
the highest gain ratio possible for the 
specified "A" and `B" battery voltages 
is worked out. This procedure is quite 
satisfactory for designing the last tube 
of an audio frequency amplifier, but 
there is no logic whatever in using the 
same tube for the first stage of a radio 
frequency step, which need pass only an 
extremely small fraction of the current 

.5 

is Shown What Happens to 

is no theoretical reason that prevents us 
from making one with an even higher 
constant. To attain such high values, 
it is necessary to regulate with consider- 
able care the filament, plate, and es- 
pecially the grid voltage. 

Still Has Same Change 
A glance at the curve of one of them 

(Fig. 2) will show why. Here we have 
the curve showing how plate current 
or output of the tube varies with the 
grid voltage or input. Notice that when 

/nouf 
Fig. 6. The Threshold Valve of De- 

tector Appears Here at x. 

the grid is changed in pressure an 
amount "a b" that we get a certain in- 
crease in the plate current as shown on 
the left. 1f, by putting on a grid bias, or 
in any other way the voltage of the grid 
is raised so that the same incoming sig- 
nal is AB, the plate current, although 
being considerably higher, will still show 
exactly the same amount of change as be- 
fore. 

Remember, it is this change in plate 
current which operates your phones. 
The steady or direct current cannot be 
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heard at all. Since as revealed by Fig. 
2, the input may start anywhere from 
a up to A, and in that whole range give 
similar and undistorted output, you will 
see that the exact amount of voltage on 
the grid or "grid bias" does not make 
much difference. 

A Sharp S Curve 

Now refer to Fig. 3. Here we have a 
tube with a large gain ratio. The am- 
plification factor may be as much as 80. 
Instead of having a long and fairly uni- 
form S curve with a comparatively long 
straight portion near the middle, it has 
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per step that can be had with this 
method. For example, the average good 
tuned radio frequency or neutrodyne set 
has a ratio of about twenty times per 
stage. This is the product, roughly, of 
the step -up ratio of the transformers or 
"neutroformers," and the amplification 
of the tube. Thus the ratio of a two 
stage radio frequency amplifier is about 
20x 20, or four hundred times. 

If, however, we use in the first stage 
a tube with a gain ratio of eighty, and 
the customary 4 to 1 step -up transform- 
er coupling it to the detector, the total 
amplification is around three hundred 
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Fig. 7. Upper Curve is Fed to Detector, but the first Part is Too Weak to 

Make it Work 
a rather flat form with a sudden sharp 
jump at the center. The voltages must 
be regulated so that the grid bias at 
normal is exactly in the center of this 
small space, and as a change of a frac- 
tion of a volt will throw it off the useful 
part of the curve entirely, this must be 
located and maintained with care. 

With this tube, the grid change in 
pressure with the incoming signal, ab, is 
the same as ab in Fig. 2. But just ob- 
serve what a big change in plate cur- 
rent is obtained as an output. That is 
the advantage of this high ratio tube. 
If the grid pressure, ab, were to be 
shifted to the right in the same way as 
occurred in Fig. 2, you will see that it 
would come either at the bend or even 
beyond it on the flat part of the curve, 
and we should get a very small amount 
of amplification as well as great irregu- 
larity or distortion. That is why with 
such a tube it is necesasry to use such 
great care in adjusting the `B" battery 
voltage and particularly the grid bias. 

Two Steps Give 400 Times 
The advantage of such a tube comes, 

of course, in the higher amplification 

and twenty times for the one stage, as 
opposed to twenty for one stage of the 
present type. Therefore practically the 
same amplification can be had from one 
properly designed stage as is at present 
had from two; and we have, not only a 
saving in tubes and other apparatus, but 
also the elimination of one control. 

Omits One Control 
If, in turn, the detector tube is de- 

signed for an amplification of ten in- 
stead of five, and the first audio stage 
the same, the total gain for a set con- 

sisting of one stage radio frequency, de- 
tector, and two stages of audio, will be 
considerably greater than that of the 
present five -tube sets, (curves appear in 
Fig. 4) and will have the much to be de- 
sired advantage of simplicity in tuning, 
due to the elemination of a control. 

This system has a great deal in its 
favor and almost nothing against it. It 
gives in addition to the above -named ad- 
vantages, greater compactness and lower 
cost, both of initial investment and up- 
keep. The sole disadvantage is that it 
is slightly more difficult to maintain in 
a condition of balance; but this at most 
calls for the inclusion of a potentiometer 
on the radio frequency stage. Thus a 
control that need be touched only once 
every week or so, when the batteries 
get low, is substituted for one that must 
be tuned for every station. 

That Threshold Value 
The advantage of matching a tube to 

each stage becomes even more pro- 
nounced in the case of many tube sets, 
like the super -heterodyne. Here it is 
essential that the first detector be one 
that responds to the most minute cur- 
rents. This is because of the well known 
"threshold voltage" effect, which means 
in plain language that every tube when 
used as a detector, has a point below 
which fluctuations on the grid will cause 
no effect on the plate. This does not 
occur in amplifying tubes, which will re- 
spond- to radio frequency impulses a 
great deal more feeble than the weakest 
ones that will make an impression on a 
detector. 

You will perhaps grasp this idea a 
little better after comparing with the 
controls on a motor car. Fig. 5 shows 
the accelerator and also the brake pedal. 
When you step on the gas the engine 

Am,o/ifier Ou/ u/- 
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Fig. 8. The Same Wave as Fig. 7 Runs Through the Amplifier as Above. When This Larger Wave Strikes Detector, it All Makes Music. 
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responds immediately. Even if you de- 
press this joy button only as much as 
1/16 of an inch, you will notice that 
the engine feels it instantly and pulls a 
little bit harder. 

Slipping on the Brake 

With the brake pedal, on the other 
hand, the first motion does not result in 
retarding the motion of the car, but only 
in taking up some of the lost motion or 
spring in the rods and brakebands. The 
pedal must be depressed for perhaps a 
couple of inches before you begin to feel 
it bite and notice that the car is ,begin- 

ning to slow down. This position of the 
brake which it first starts to operate, 
may be called the "threshold value." 

A detector has the same characteristic 
of "lost motion" or "threshold" as has 
just been described. Fig. 6 compares the 
input and output of a detector and am- 
plifier. Notice that an input even though 
very small, will cause a proportionate 
output through this tube. Thus if the 
input to the grid is represented by the 
length, OX, we shall get an output of 
XY. The detector is quite different. It 
can receive quite a lot of energy on the 
grid and still be absolutely dumb in the 
plate circuit. Thus an input of OX to 
the detector gives no response at all in 
the phones. From point X on, the plate 
has an output, but until this threshold 
is crossed nothing happens. 

It Swells and Shrinks 
In this connection it is interesting to 

sea actual curves as run on a tube with 
different uses. The upper curve of Fig. 
7 shows the input to the grid. We have 
a high frequency radio wave that swells 
and shrinks in time to the audio vibra- 
tion. At first the volume is small and 
then it gets much larger. 

When this tube is connected into the 
circuit as a detector, the lower curve of 
Fig. 7 indicates the output. At first, 
owing to the threshold effect, there isn't 
any output. After the threshold has 
been past, because of The larger input, we 
get current through the plate. Owing to 
the rectifier action of the detector, of 
course the radio frequency has been con- 
verted into the much slower audio fre- 
quenry vibration. 

Get it Amplified First 
But suppose instead of feeding the in- 

put of Fig. 7 to a detector, we had first 

impressed it on the same tube connected 
as a radio frequency amplifier. The lat- 
ter, as already explained, has no thresh- 
old effect, and so the output is as shown 
in the upper curve of Fig. 8. Notice 
this is just like 7, except that it has 
much greater amplitude (loudness). Now 

let us take this output and run it 
through a detector. The result appears 
in the lower curve of Fig. 8. All the 
waves are powerful enough so that they 
will operate the tube, and detector out- 
put is now good both for the soft and 
the loud music that was played in the 
upper curve of Fig. 7. Obviously when 

Fig. 9. Here is a Tube Made Abroad 
with Very Low Condenser Action 
Between Grid and Plate. 

a detector precedes the radio frequency 
amplifying tubes, as is the case in the 
super- heterodyne, some signals are en- 
tirely lost that might be heard and am- 
plified if there were amplifier tubes 
ahead of the first detector. This makes 
it very desirable to have a detector tube 
in the first socket that is designed for 
the lowest possible threshold voltage at 
the sacrifice of all other qualities. The 
following amplifiers will make up for 
any other loss in efficiency. 

If, also, we should substitute high am- 
plification factor tubes in the interme- 
diate frequency amplifier, it would be 
necessary to use only about one -half 
the number to get equivalent results. 

Haven't Told All Advantages 
The foregoing discussion is not en- 

tirely complete, as it takes up only one 
aspect of the advantage of matching 
each tube to its specific stage and pur- 
pose. There are a number of other 
points, such as the proper regulation of 
internal capacitance (grid -plate conden- 
ser) in the early stages of radio fre- 
quency amplification, and the matching 
of the output impedance (plate resist- 
ance) of each tube to the transformer 
that succeeds it. So, all in all, the ad- 
vantages are a great deal more pro- 
nounced than I have stated. 

Not the least important field for tube 
improvement is that of mounting. Even 
the new "X" sockets and bases are open 
to much improvement. The greatest 
present need is for tubes for high fre- 
quency (low wavelengths) and radio 
frequency amplification that have a 
lower capacitance between the elements. 
This means that the system of bringing 
all leads out at one point should be 
changed. Some of the newer foreign 
tubes recognize this, and make connec- 
tions to leads that come through widely 
separated points in the glass envelope, 
Fig. 9. One of the best British tubes 
maintains a space of at least two centi- 
meters (4/5 of an inch) between the 
points at which adjacent leads leave the 
glass. Myers is the only American manu- 
facturer who has recognized the wisdom 
of this procedure. He has been making 
tubes with terminals at both ends for 
several years, but he alone has done so. 

It has a Pair of Grids 
The above -mentioned British tube pre- 

sents another feature that American 
manufacturers have for too long ig- 
nored. This is the possibility of includ- 
ing extra elements in one tube to make 
it do the work of several. The British 
FE 1 has, for example, an extra grid 
surrounding the regular one. This 
makes it possible to use one tube for an 
outfit that consists of radio frequency 
amplifier, detector, and audio frequency 
amplifier. Two of these tubes will take 
the place of five ordinary ones. This 
is even better in the elimination of 
tubes than the common reflex circuits, 
and because the tubes are more care 
fully made, the results with this new 
type of reflex are much better than 
with the old. 

Continued on Next Page 
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Forget the "A" Battery With Unipower 
This Trickle Charger Takes 
Care of Battery Every Day 

THERE 
was once a man who never 

forgot. So he never had the trouble 
of finding that he had forgotten to turn 
on the charger for his battery, and as 
a result could not get the program he 
wanted. 

If you don't happen to be this man, 
perhaps you have found your battery 
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Fig. 1. The Rectifier Cell Prevents 
A. C. from Discharging Battery. 

flat at a time when you had visitors and 
particularly wanted to show off the set. 
Suppose you had an automatic battery 
which, when it got hungry for current, 
would ring a bell, or better yet, would 
turn itself on so that it was always 
ready. That would undoubtedly be a 
pretty good kind of device to have 
around the house. 

It Will Never Forget 

The kind of outfit which I will de- 

By VANCE 

scribe, while not working on exactly that 
principle, still gives about the same re- 
sults. The user never has to try to re- 
call whether a charge is necessary, as 
when the radio set is turned on you will 
find the music is good and loud. No 
danger of your filaments having only a 
dull, sickly glow owing to lack of suffi- 
cient voltage. 

The "Unipower," as it is called, (made 
by the Gould Storage Battery Co.) has 
three essential parts. A regular storage 
battery with its lead plates and sulphuric 
acid is what actually supplies current 
to the vacuum tubes, but owing to the 
fact that it is charged every day, the 
capacity of its cells is somewhat less 
than that of the usual installation. 

Tantalum Metal Does Trick 
The second element is the charger. 

This consists of a hard rubber jar like 
an ordinary cell with the usual sulphuric 
acid. Instead of the regular plates, how- 
ever, we find one terminal is a short 
piece of lead in the upper part of the 
jar, while the other is a thin ribbon of 
the metal Tantalum. This latter is one 
of the semi -rare elements and is very 
hard indeed to work. If you try to run 
a metal drill through it, you have a 
job on your hands as it resists so that 
you will seem never to accomplish it. 
The word comes from the name "Tan- 

talus." You will remember this name 
in Greek mythology as a man who was 
always "tantalized." Indeed, the latter 
word comes from the same root. 

This metal has the very unusual prop- 
erty that it will pass current freely in 
one direction but not the other when it 
is immersed in an acid solution. In this 

Fig. 2. Hook -up Shows Resistance 
Used for Making "Trickle" Charge. 

way it becomes a rectifier, as it converts 
an alternating current from the series of 
positive and negative loops (top, Fig. 1) 

Continued on Next Page 

WHAT WILL TUBES BE? 

Continued from Previous Page 

In some of the topics discussed in the 
first half, I have been unable to 
cling to proved fact all the way. The 
element of deduction has entered to 
some extent. But in this last discussion 
nothing has been mentioned that is not 
reasonable for immediate production, or 
that has not been fully investigated in 
the laboratory. These are no fantastic 
predictions. They are conditions that 

can be brought about to- morrow, provid- 
ing the plants for production could be 
built over night. No great research 
would be needed.. Most of it has already 
been done. 

Can Have What You Want 

The matching of tubes to their specific 
uses is something that can come about 
very shortly, as soon as the public 
makes known the fact that it under- 
stands conditions and wants the better 
apparatus that it can perfectly well hava 
Granting that patent difficulties exist, 

these are not insurmountable. The key- 
note of trade this year has been combi- 
nation and co- operation, instead of the 
cut -throat competition of the peak of 
the boom; the research has been done. 

Let the manufacturer know your 
wants, and he will hasten to be the first 
to supply them. The public will no 
longer purchase everything labeled Radio. 
Manufacturers are hungering for some- 
thing that will take with everybody. 
Here are the half- opened doors toward 
future development. If the manufacturer 
does not see them, point them out. 
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FORGET THE "A" BATTERY 
Continued from Previous Page 

into a direct pulsating current, as shown 
at the bottom of Fig. 1 in the full lines. 
If the leads of the input to the rectifier 
on the AC side were reversed, the recti- 
fier would still work, but give the curves 
as shown in the dotted lines. 

The third element of the unipower is 
the control apparatus, which is made up 
of the switching unit and the ballast 
resistance. These will be explained in 
more detail a little later. 

Six Volts A. C. to D. C. 

The wiring diagram is shown in Fig. 

the current down to the proper value for 
a low or trickle charge. If, for any 
reason, a higher rate is wanted the 
switch is closed, which by cutting out 
the resistance brings the charging rate 
up to a value about four times as great. 

Grouped Into Unit 
The charger and battery are grouped 

together in a single unit, as shown in 
Fig. 3. The taller part at the rear is 
the battery, with a cover over the term- 
inals. In front is seen the rectifier cell 
with the fuse mounted on top. The lit- 
tle pull switch has its handle project- 
ing through the cover and is used to give 

Fig. 3. The Complete Unit is Compact and 

2. The alternating current line connects 
to the primary of the step down trans- 
former at the left. The reduced voltage 
at six, or slightly above, is taken from 
the secondary winding. Like any trans- 
former, the output is also alternating 
current, but at the proper potential for 
charging the batteries. Next in line 
appears the rectifier at the top of the 
cut. As already explained, this allows 
the positive loops to pass, but not the 
negatives ones. 

The rectified current is now suitable 
for charging the battery and it is fed 

direct to the latter. A two -cell, four - 
volt unit, such as is suitable for operat 
ing 199 tubes, is illustrated here. Next 
in the circuit comes the fuse and then 
a resistance conducts the current back 
to the secondary. This resistance holds 

Easy to Control. 

the high rate of charge by short circuit- 
ing the resistance, as just explained. 

At the left you will see a small box 
with a switch handle projecting from 
it. This is the control element. It is 
a standard tumbler switch with four 
poles, and is arranged for throwing 
either way. As Fig 4 shows, however, 
when the switch closes to the right, cir- 
cuits 1 and 2 are connected, but 3 is 
left open. Iii the left -hand position 3 

and 4 are joined, while 2 is open. 
In operating this device the battery 

is hooked up to the filament terminals 
of the radio set with only switch No. 3 

interrupting the circuit. The filament 
control switch, or rheostat, in the radio 
is left in the on position all the time, 
night and day. Control of the receiver 
is had entirely by this unipower control 

switch. When the latter is thrown to 
the left, notice that current will be 
turned on and you will pull in your fav- 
orite stations. During this period, lines 
1 and 2 are disconnected and so no cur- 
rent is being fed to the battery from 
your lamp socket. This means that no 
hum of any kind from the electric light 
wires will be fed to the radio. 

Starting on the Job 
When you are through listening for 

the evening, you snap the switch to the 
right. There is no half way position 
and so when you get tired of the loud 
speaker you must snap the switch to 
the right to get rid of the music. This 
turns off the radio, but at the same time 
completes the circuit through 1 and 2 to 
the charger. Immediately the trans- 
former and rectifier get on the job and 
start replacing the current which you 
have just drawn from the battery. 

From this you will observe that if you 
use your set, say three hours in the eve- 
ning, that all the rest of the time that 
day (21 hours) the battery will be 

charging. Will not this get it too full 
and damage the plates? No, because 
the ballast holds the current down to 
such a low value that it might be left 
on for a month at a time without do- 
ing any harm at all. 

A few words about the different ele- 
ments may be interesting. The trans- 
former employed has a low core loss and 
is so built that it cannot hum, being 
supplied with ample reserve of both iron 
and copper to provide against wide va- 
riation in either voltage or frequency of 

the AC supply. 

Cutting Out the Ballast 
You will note that by means of a push - 

pull switch we can short circuit most of 

the ballast resistance if we desire a 
higher charge rate, as may be the case 
in the event that the radio set has been 
left on overnight, or for any reason the 
charging current has not reached the 
unipower continuously. 

The ballast resistance is of the iron 
wire type, designed with a view to re- 
ducing a tendency to high charge rates 
with high voltage, although it will not 
give an absolutely flat charge rate. It 
is not necessary. 

An automobile type fuse in the nega- 
tive battery lead protects the radio set 
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