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A CIRCUIT THAT WILL IMPROVE THE CRYSTAL RECEIVER 
Figuré T: This hook-up with a crystal detector will give high selectivity beeause o!"the coupled circuits and the 

method of tapping tbe secondary coi!. 



advantage of the beat-note for locating 
weak signais, and yet be secure in the 
knowledge that he is not interfering with 
his neighbors. . 

We have considered spark or code in­
terference most specifically, and we saw 
that, although some improvement may 
be expected as a result of the reduction 
of the number of radio code messages 
being sent on waves that lie within the 
broadcasting range, we must go farther 
than this to get the desired relief; The 
situation will be greatly aided by the 
installation and operation of higher­
powered broadcasting transmitters. But, 
it will take time to get these stations into 
operation. Meantime, we should im­
prove our receivers so that they will 
better discriminate between the music 
and the speech and the undesirable code 
interference. This improvement must 
naturally be sought through increasing 
the selective power of our receiving 
sets. 

It is weIl to remember that even the 
most nearly ideal radio receiver, from 
the point of view of selectiveness, will 
not entirely exclude interfering signals 
sent out by powerful and nearby spark 
transmitters. Nevertheless, most of the 
radio receivers in use are of types that 
can be substantially improved in their 
capacity to cut out spark signais, and, 
what makes the improvement of .added 
value, they will at the same time become 
better able to choose between the sig­
nals of different broadcasting stations 
that operate on adjacent waves. Thus, 
while we are attempting to get more 
satisfactory conditions for listening to 
broadcast programs without 'interrup­
tion from ship or shore spark transmit­
ters, we will simultaneously be reducing 
our troubles from "cross talk" or direct 
program interference between broad­
casting stations. 

We should consider next the way in 

which two-tuned circuits may be used 
with crystal receivers. 

The most satisfactory arrangement is 
to tune ' the antenna-to-ground circuit 
separately and to couple it transformer­
fashion with a second tuned circuit to 
which the detector is directly connected. 
Such a receiver is shown in Figur~ T. 
in which the first or antenna_to-ground 
circuit is shown at the left extending 
from the antenna A through the primary 
coil LI and the primary tuning conden­
ser Cl to the ground connection G. 
The size of the coil and condenser to 
give best results, will depend up on the 
size of the antenna to be used. As a 
general rule, the larger the antenna is, 
the smaller the coil may be and th 
larger the tuning condenser that may bo 
used. 

For this sort of circuit it is desirabl 
to use an antenna that is not too long 
and which is large or has great capacity 
through its umbrella-rib or parallel wir 
formation. If you have a single tall flag­
pole or similar support, an umbrella an­
tenna constructed on it is very effectiv . 
The individual wires shoiIld not be over 
75 or 100 feet long, and all of them 
should be of the same length, including 
the down-lead to the receiver. If yOll 
have available two masts or points of 
support you wiU get good results fr m 
four parallel wires, each of which should 
be not more than 50 or 60 feet long, alld 
hung at least three feet apart betweeu 
spreaders. 

With a fair-sized antenna of the sort 
just described, the primary condellser 1 

may be of .0005 or even of .001 mrd . 
capacity, and the coil LI may be cho n 
by trial so that the broadcasting wavcli 
come at intervals that spread weIl ov r 
the scale of the condenser. A good cail 
to begin with would have 100 turns of 
No. 22 DCC copper wire wound on IL 

tube three and a half or four inches in 
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diameter. If tlie antenna is of fairly 
high capacity, it may 'be found that the 
long-wave broadcasters "tune in" too 
far down the condenser scále. If, for in­
stance" WEAF (6lOkc or 492 meters) 
tunes at less Jhan 70 or 80 divisions on 
a lOO-part scale, it is an indication that 
the number of turns on the coil may be 
reduced t9 advantage. The same indi­
cation may, of course, be obtained by 
noting the tuning point of any of the 
lower-frequency (longer-wave) stations 
such as KSD, KYW, WNYC, WCX or 
WIP. What issought is to make the 
coil of such size that the lower frequen­
cies tune at the maximum-capacity end 
of the condenser scale, because then the 
tuning adjustment will be most effective 
over a large part of broadcast wave­
lengths. 

If the coil 4 has too few turns for the 
antenna you are using, or, in other 
words, if the antenna is too smaU for 
the coil, you have the option of adding 
more wires to the antenna (it is not so 
good to increase its length) or of in­
creasing the coi!. 

As a general rule, it is better to en­
large the antenna than to use more than 
100 turns on the coi!. You can, of 
course, teU whether the coil or the an­
tenna is to smaU, because the medium­
wave stations such as WJY,WGY or 
WFI will tune at the high-capacity end 
of the condenser scale instead of near 
the middle. Thus, if you cannot reach 
the longer-wave stations on your con­
denser dial, you will have to add turns 
to your coil or else increase the size of 
the antenna. Sometimes the use of a 
larger tuning condenser will do the 
trick. However, because the effective 
capacity of the whole circuit is limited 
by the capacity of the antenna, this 
does not help as directly as an increase 
in the coil would. 

The tuned, secondary circuit consists 

of the secondary coil L2 and the second­
ary tuning condenser C2 • 

This is a simple closed circuit the tun­
ingrange of which depends almost en­
tirely upon the size of the coil and the 
condenser. Forty turns of No. 2~ DCC 
on a three-and-a-half-inch tube as the 
coi! wiU ordinarily work quite weU in 
connection with a variabie condenser of 
.0005 mfd. maximum for C2 • In making 
this coil you should tap it at the tenth, 
twentieth (midpoint) and thirtieth turns 
so that the detector connection may be 
attached, as wiU be described later. It 
may be that your present receiver con­
tains the parts necessary for this second­
ary circuit. Some sets have a coil and 
a variabie condenser in series with it for 
tuning the antenna circuit; and, if yours 
is one of these, you need only connect . 
the antenna and ground binding posts 
together by a short piece of wire. Then, 
if the detector is connected across the 
coil within the set, yom: outfit wiU be 
like the secondary circuit of Fig. T, 
except that the lead from the detector 
wiU be connected to the left-hand end of 
the secondary coi! instead of to the 
tapX. 

Of course, your antenna and ground 
are to be disconnected from the set and 
connected to a separately tuned primary 
coil and condenser as described in the 
preceding paragraphs. 

The detector circuit of Fig. T con­
sists simply of the cryst~l detector itself, 
at D, an accumulating condenser of .001 
or .002 mfd. (the size of this condenser 
is not particularly important) and tho 
headphones. 

The detector is not connected across 
the entire secondary coil, but instead its 
upper lead-wire runs to a tap on that 
coil as indicated at X. Ordinarilyabout 
half-way down thecoil there will he tho 
best average position for this tap, but, if 
still greater selectivity is desired in tun-
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ing to strong signais, less than half the 
turns may be included between X and 
the right-hand end ofthe coilleading to 
Ca. The greater the number of turns you 
place between X and the right-hand end, 
the louder the signals may be, but you 
will obtain less selectivity. Under some 
conditions the use of the midpoint tap 
win give not only greater ·selective power 
but also louder signals than a position 
for X including more turns in the branch 
circuit containing the detector. This, 
however, is a matter that must be de­
termined by trial under your particular 
working conditions. ~ 

The only factor that remains to be 
considered is the coupling between the 
primary and secondary coils, which is 
indicated by the double-ended arrow 
marked K. This shows that the coils 
are intended to be relatively movable 
along the line of their common axis; you 
may fix k in position and arrange Ll so 
that you may slide it back and forth. 
It should be possible to move the coils 
together into the abutting or end-to-end 
position, or to separate them so that two 
or three inches of free space will separ­
ate their nearer ends. lt is not neces­
sary to make one coil slide within the 
other, as has been done in many old de­
signs of coupiers. Ordinarily the circuit 
will show very poor selective qualities 
with the coils in this position. 

Having set up the circuit in accord­
ance with the above suggestions, you 
will find it rather different in behavior 
from (and far superior to) the usual crys­
tal receiver. To learn to use this im-

- proved receiver, it is weU to begin with 
the two coils abutting and at a time 
when you are certain that several broad­
casting stations in your neighborhood 
are ttilllsmitting. AIso, you win need a 
test buzzer to make sure that your 
crystal is adjusted to a sensitive point. 
With thp. ordinary crystal set you win 

hear something as soon as you start. to 
adjust your detector, and, thereafter, 
turned adjustments will merely improve 
or hinder matters a little. With this 
outfit you should hear nothing un­
less your crystal is a sensitive condition 
and both your tuning condensers are 
properly set. 

Therefore, begin by making your crys­
tal respond strongly to the test buzzer, 
and slide the two coils close together. 
Listen in the headphones carefuny, set 
the antenna or primary tuning condenser 
at 100 and then swing the secondary con­
denser slowly back and forth between, 
say, 60 and 100. If you hear nothing, 
set the primary condenser at 95 and 
search again with the secondary conden­
ser. Continue to reduce the primary 
condenser in five scale-reading steps and 
swing the secondary condenser more 
widely through its scale as the priinary 
setting becomes smaller. If your set is 
"working and if there is any station that 
is trans.mitting within your range, you 
should "piek it up" without difficulty. 
Once you hear a station, find the best 
positions for both condensers .a"nd wriie 
them down. Try to get sirililar records 
for a numher of stations throughout the 
wavelength range that your set covers. 
It may help you the first time you at­
tempt to pick up these stations if you 
connect the detector across the entire 
secondary coil. If you have to do so, 
you should then tune for the same sta­
tions again and record the tuning set­
tings when the midpoint tap X is used. 
You will he surprised by the improve­
ment in tuning sharpness that the use 
of this X tap produces. 

Having prepared a list of stations and 
their best tuning settings as above, mark 
it "K maximum" (indicating that it ap­
plies when the coils are as close together 
as possible---i.e., with the maximum 
coupling) and then go through the pro-
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A SIMPLE VACUUM-TUBE HOOK-UP 
Figure W: This is a type of selective circuit tbst emplOY8 tuned ante~Da and secondary circuits. If a WD· }1 

or WD-l~ tube-i. u.ed, tbe "A" battery need be only a single dry-eell and th. "B" battery a sma1l 2~Y2-volt blocl<. , - . 
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THE TEST BUZZER ARRANGEMENT 

Figure X: An old e1ectric door bell will perrorm the 
necessary work if the dapper is cut off and wired up , as 
shown above. When the buzzer is operated, an electro­
magnetic field around the pigtail will affect the receiv­
ing circuit; th is effect will be heard in the headpbones if 
tbe crystal detector is properly adjusted . 

cess again with the ends of the two coils 
one inch apart. This win shift the 
tuning positions on both condensers 
somewhat, but the earlier records should 
be of considerable help to you in locat­
ing the stations under this new condi­
tion of looser coupling. 

You win ob serve that the tuning will 
have sharpened up a good deal , and the 
signals in some cases may be a little 
weaker. Make a list of the settings for 
the several stations with "K one inch," 
for future reference. If this separation 
of the coils gives you adequate freedom 
from interference , you need experiment 
no further. You may find it worth 
while, nevertheless , to try a coupling 
distance of two inches or even more, 
and to reducè the number of turns in 
the detector portion of the secondary 
coil. 

For your antenna and detector you 
will find some coupling and X tap 
position that give the best all around 

results; and that is where you should 
conclude your tests. If you "log" th~ 
tuning settings for a number of stations 
under these conditions you can draw a 
tuning curve such as is shown in Fig. 
V, which win be of great assistance to 
you in locating the adjustments for other 
stations of which you know the wavc­
frequenci~s or wavelengths. 

You will see at once that the fore­
going instructions for operating a two­
tuned-circuit receiver apply when you 
have built up the secondary circuit with 
a coil such as that described or when you 
are using the circuit of your old receiver 
as a secondary. You may have to use 
some ingenuity in mounting the anten­
na-circuit coil if you have utilized the 
old receiver, but this should present no 
real difficulty if you remember that it is 
to be arranged ~ext to the secondary coi) 
and with a common center line or axis. 

It is perhaps not so obvious that the 
same general arrangement may be used 
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HOW HIGH POWER STATIONS CAN AVOID SPARK TRANSMITTERS 
Figure Y: As long as the signal inteqsity of tbe broadcasting station is less thao th at of tbe spark set, inter­

ference will exist as shown graphically in tbe diagram. However, by increasing tbe intensity of transmitted signals 
as indicated above tbe broadcaster will break through spark "jamming," 



THE OLD-STYLE SINGLE-SLIDE TUNER 
HOOK-UP 

Figure Z: Crystal sets wired in the manner shown in 
tbis diagram tune too broadly lor satislactory radio­
telephone reception . 

with a simple or non-regenerative 
vacuum-tube detector. The vacuum 
tube is two or three times as sensitive as 
the crystal, and requires no adjustment 
of contact points; consequently its use is 
often weIl worth while, even though it 
is more expensive and requires two sets 
of batteries. 

Fig. W shows a very simple single­
tube receiver circuit corresponding to 
Fig. T except for the change in the 
detector. The tap X has been left out, 
because the vacuum tube ordinarily 
does not affect sharpness of tuning in 
the secondary circuit as much as the 
crystal does; thus it becomes possible to 
conneet its grid-filament circuit across 
the entire coil without much if any loss. 

The principle of tuning and loosely 
coupling the antenna circuit may be 
applied to practically any receiver from 
the simplest crystal set, such as that 
described, to the most complicated 
superheterodyne. In most cases the 
change is weIl worth while, because of 
the freedom from spark interference and 
cross-talk that it gives, eventhough, as 
ordinarily applied , it requires the tuning 
of an additional condenser . With the 
large number of broadcasting · stations 

now in operation, and with the coming 
of higher powered transmitters, in­
creased selectivity is partic ularly valu-
able. . 

It is feasible, moreover, to tune the 
antenna circuit at the same time and 
with the same motion that tunes the 
secondary or closed circuit by using 
equalized and simultaneously variabie, 
double condensers. That invention 
(which I described some ten or twelve 
years ago in connection with commercial 
radio receivers) provides the ease of 
tuning that is characteristic of single 
circuits and besides the high selectivity 
of multiple~tuned circuits. 

Interference with broadcast reception 
caused by spark transmitters was one of 
the topics that the Department of Com­
merce Conferences have studied with a 
good deal of care, and a number of 
recommendations have been made that 
should be directly helpful in improving 
the situation. 

In increasing the number of wave­
bands or channels to be used for broad­
casting, so as to allow the broadcast 
stations to operate with less mutual 
interference, the Conferences suggested 
a newgrouping of wave freql.lencies and 



Frequency Wa~ 
Ien_ 

Cycles Y eters 

2,000,000 150 
to lo 

1,764,000 liD 

1,764 ,000 liD 
to to 

1,666,000 1 

1,666,000 1 
to lo 

1,500,000 200 

1,460,000 205 
to to 

1,420,000 211 

1,400 ,000 214 
to to 

1,090,000 275 

1,070,000 280 
to to 

550,000 545 

500,000 600 

THE DODlLE-SLIDE TUNER 
AA.: The re-arrangement indicated in tbis dia . 

.. a .si:ugIe-circuit tuner shows how .selectivity 
. ~ed wbereby closer tuning for broad-

C!"' he accomplisbed . 

Service 

Amateur CW and 
lCW R&dio Tele­
graph 

Amateur Radio Tel­
egraph 

Amateur CW and 
I CW Radio Tele­
graph 

Class 3 Broadcasters 
(less than 100 
watts p ower) 

Class 2 Broadcasters 
(corresponding to 
old Class A) 

Class 1 Broadcasters 
(corresponding to 
old Class B) 

:'.Iarine calling and 
distress signals 

tabulation, and features that are bound 
to help out our recent troubles from 
spark and other wave-interference, are 
the following: 

1. The amateurs have agreed to eliminate 
spark transmission, th us freeing the 
high-frequency end of the broadcasting 

, range of waves from this interruption. 

2. The amateurs have agreed to restrict 
their radiotelephone experiments to 
the band between 1,666 and 1,764 
kilocycles (170 to 180 meters) to aid in 
removing th is sort of interference from 
the broadcast range. 

3. The marine interests have agreed to stop 
the use of the old 1,000 kc (300 meter) 
and 666 kc (450 meter) waves, which 
caused so much trouble in broadcast 
reception. 

4. The marine interests have agreed to use 
the 500 kc (600 meter) wave, adjacent 
the broadcast band, for calling and dis­
tress purposes only. Ship-and-shore 
message trafIk will thus be handled 
upon the new lower-frequency chan­
nels more remote from the broadcast­
ing waves. 

It is only natural for all of us to hope 
that these various recommendations and 
agreements of the Conference can be 
put into practical operation at the earli­
est possible date. They are likely to 
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