
























































































































12 Knock-Out Four-Tube Receiver 

In Fig.-3-the action is just the opposite. The 
quiet point X is found at 50. Rotating the 
dia! in the direction of the arrow, the full squeal 
intensity is immediately reached at B and then 
rapidly decrea5es to A. On the other side of 
50 we immediately reach the full squeal inten­

sity at C which gradually 
diminishes to D. 

HC . 2 
\n examplt: of ex­
tremely unbalanced 
neutrafüation. Visu­
a l i ze your own 
"squeal curve" on 
condenser C1 in the 

These two examples of 
improperly balanced neu­
tralization will suggest to the 
constructor the proper set­
ting of the condenser. The 
graph showing the proper 
balanced squeal curve is 
published on page 8 of this 
booklet in the article on the 
four-tube receiver. 

Robert~ circuit 

Obviously, if your receiv­
er produces squeals similar 
to those indicated in Figs. 
2 or 3, the condenser tubing 

mu!)t be shifted until each section on either 
side of the quiet spot (indicated in the graph,) 
is equal and balanced. 

lt is well to remember that the same setting 
will not always be correct 
for all tubes. The Roberls 
receiver will operale equ.ally 
well witb all types of sfand­
ard tu.bes. In the first de­
scription of the Roberts cir­
cuit appearing in the April 
1924, RADIO BROADCAST 

two types of tubes were 
used, a uv-201-A and a uv-
199. The only reason for 
this arrangement was the 
sa ving of. 19 ampere in fila­
ment consumption. Natur­
ally the neutralizer setting 
for these tubes would not 
work out efficiently if wo-
12's were substituted. 

IIG. 3 
Showing the ot her 
extreme of unbalanc­
ed neutraliza t ion . 
The correct "squeal 
curve" witl result 
from a neutralizer 
condenser setting 
equal to the a verage 
of the settings in 

Figs :i and 3 

1 n determining the location of the squeal, 
this characteristic noise should not be mistaken 
for forced or over-regeneration due to the use 
of high B battery voltage applied to the plate 
of the detector tube. However, in this opera­
tion, the tickler coil should be turned well up 
against the secondary. Once the squeal of a 
station has been located, the volume may be 
reduced at will by decreasing the coupling 
between the tickler and secondary coils. 

ro adjust the regenerative action so that 
there is no sudden 'plop' of the regenerative 
squeal, regulate the detector B voltage to its 
most effective value for the particular detector 
tube used. 

ANOTHER GOOD TEST 

ONE of our readers, Mr. W. A. Golden, Jr., 
of Santa Ana, Calif., writes us as follows: 

A very easy and effective method of determining 
the point of neutralization can be had by the use of 
a good crystal detector and a pair of phones con­
nccted across the antenna and ground binding posts. 
First tune-in a strong station in the regular manner, 
allowing the detector tube to oscillate and form an 
audiblt> beat note with the carrier wave of the sta­
tion; then listen to the phones connected in series 
with the crystal detector betwcen the antenna and 
groun<l and, if the set is not neutralized, this beat 
note will be heard. Now adjust the small neutraliz­
ing condcnser until this beat note becomcs inaudible. 
1 t is a good idea when doing this to listen to the 
phones in the plate circuit of the tube set once in a 
while so as to be sure that the detector continues to 
oscillate and form the audible heat note at all times 
while the neutralizing condenser is being adjusted. 
When the beat note can no longer be heard in the 
phones between the antenna and ground, the set is 
adjusted properly and should he left permanently 
in this condition. 

l have found this a very simple and cfficient means 
of performing this otherwise rather difficult task. 

L s 

FIG. 4 

The heart of the Roberts circuit. Any standard tuned 
rad:o-frequency amplifier may be neutralized by using 
the induc tance N and the capacity C. In the Roberts 
circuit, Sis made of 44 tums of No. 22 DCC wire wound 
on a spiderweb form having 13 teeth. The first turn 
diameter i:; 2i inches. The outside diameter is 5 
inches. S is shunted by a .0005 mfd. variable conden­
ser, preferably a vemier. Coil N-P is wound on a 
similar form. A pair of wires, of different colors for 
ease in winding and connection, are wound for 20 turns. 
For this coil, use o. :i6 Dcc wire. The outside turn 
of one of the wires is connected to the plate and its 
other end (inside) is connected to the outside lead of the 
other wire. From this point, a lead is brought to the 
B battery or phones. The inside end of the other coil 
attaches to the neutralizing condenser C which ii 

connected to the a;rid of the tubt 



Additional Experiments with the Roberts Circuit 

THERE is a very large and a very interesting fielJ for experiment both in simplifying anJ elaborating the Roberts 
circuit Experiments and improvements can be tried in both the design anJ the mechanica! layout. Some of 
the many interested experimenters with this set have been trying cylindrical coils instead of the spiderweb type. 

Some of the appended photographs illustrall' certain types of apparatus which may be considered for trials along this 
line. 

Several other lorms of neutralizatirm might he used in this .:ircuit, and those who are familiar with these methods anci 
feel they are competent to experiment with them, might well try the" Rice method." The use of "f.xed tickler," and the 
" untapped primary" each offer inter esting possibilities for experiment in ,implifying the control of this circuit. 

lt is not the purpose in suggesting experiment with this circuit to mtimate that the builder merely fooi idly with 
various other combinations of instruments, but that he really try intelligently to impro,·e or refine the circuit. 

In experimenting with cyl indrkal coils, ,t.irt out wi1h the sam~ num',er of turns as specified for the spiderwebs. 
Then vary the windings for ,a1isfac1ory npcra1ion. 

OlHER POSS I BI LITIE~ 

1 hese Bremer-Tully coils can be 
suhstituted in the Roberts circuit 
Both have bank-wound sectional in­
ductances. The coil at the left has 
an aperiodic primary and is used as 
the antenna coupler in the Roberts 
set. The other can be used as the 

NP-S-T unit 

POSSI BLF. VARIATIONS 

FOR those who wish a receive r delivering possibly less volume and unquestioned quality at perhaps a more moderate 
cost t han the one described, we heartily recommend the substitution of a two-stage resistance-coupled amplifier 

instead of the push-pull audio-frequency amplifier Using only go volt plate potential with a 4½ volt negative bias 
on the radio frequency tube, the resultant q uality of 
the tone is exceptional over the entire audio frequency 
band. 1 t is not particularly d ifficult for an average 
constructor to alter the specifications given in this 
booklet and replace the push-pull amplifier with a two­
stage resistance-coupled amplifier. 

A FINE 
CHANCE FOR 
EXPERIMENT 

This coil, much 
used in regener­
ative circuits, 
may be used in 
the seconda ry 
and tickler in­
ductances with 
few changes for 
the Roberts 
circuit. The 
coil, lettered P 
must be removed and a double coil (of 20 turns) wound as a 
pair of parallel wires must be substituted. A 40-turn single 
coil, tapped at the 20th turn may there be substituted. 
T his gives us three leads; the center one, the B batterv­
phone lead, one end connects to the plate and the 
other to the neutralizing capacity. lt may be necessary 
to wind the NP coil directly over the secondary induc-

tance to obtain the desired coupling 

1 he original two-tube Roberts receiver produced 
excellent !oud speaker volume. Were two stages of 
resistance-coupled amplification to be added to that 
arrangement, the resLlting quality and volume would 
certainly be satisfactory for home use. 

And contrary to the genera! belief, this arrange­
ment does not use an abnormally high B battery 
voltage Also, we have found that go volts on the plate 
of one of our four-tube Roberts sets using a resis­
tance-coupled amplifier drew less than 10 milliamperes 
current. 

This fou r-tube receiver has been operated suc­
cessfully on local, but not fa r-distant stations, on a 
loop. As was to be expected in such an arrangement, 
the tuning was very sharp. 1 t was necessary to change 
the circuit by substituting a standard two-foot square 
pancake loop for the first secondary. 
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h:nock-Out Four-Tube Receiver 

THE HONEYCOMB COIL 
MOUNTING 

Can be used for the NP-S-T 
unit. This arrangement 
should permit very smooth 
coupling betwcen the tickler 
and the secondary and the 
N-P coil and the secondary. 
A special two-wire coil may 

he wot.nd for the N P inductance or a tap may be taken 
rrom 'the electrical center or a 50-turn honeycomb coil to 

the B battery-phone circuit 

THE VAR!OTRANSFORMER 

May be used as an antenna coupler, 
eliminating the tapped winding. 
This provides a control on the 
coupling for maximum resonance 
betwcen the first primary and 
secondary circuit. The ~tandard 
90° or 18o0 coupler wilt also serve in 

this c-apacity 

A TEMPLATE FOR THE SPIDER WEB CO!LS 

1:.xact size. The winding for these coils, as used in various parts or the Roberts circuit and indicated by 
the letters are as follows: A : 40 turns No. 22 Dcc wire tapped 1- 2-5-10-20-30-40; S1: 44 turns 
No. 22 DCC wire; N : 20 tums No. 26 Dcc wire; P . 20 turns No. 26 Dcc wire (two ....,ires or N and P are 
woun<l parallel as a pair) ; S2 : 44 turns No. 22 Dcc wire; T : 18 turns No. 22 DCC wire. Coils A, S1, S2 
and T are eaèh individually wound under two and over two spokes or the form. The NP coil is wound 

under one and over one spoke 



A Good Receiver 
for 

Every Purse and Purpose 
Ç May be found completely described in the RADIO 
BROADCAST KNocK-ÜUT RECEIVER BooKLET. In 
this booklet, thousands of which have been sold to 
radio constructors who want to build a receiver on 
which they can depend, are illustrated six receivers of 
the famous RADIO BROADCAST KNocK-ÜUT series. 

Ç lf you want a simple, efficient, and comparatively 
cheap one-, two-, three-, or four-tube receiver, this 
booklet will 

Solve Y our Problems for Y ou 
Thousands of readers of RADIO BROADCAST have 
built these receivers with great satisfaction. All 
of them a re easy to build, are sensitive, and do 
not radiate. They have been designed by famous 
contributors to RADIO BROADCAST, and in their 
class are the best sets that can be built. 

Order at once from 

DOUBLEDAY, PAGE & COMPANY Garden City, New York 
- - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - -

Doubleday, Page & Company 
Garden City, New York 

I enclose 1, for copies of the RADIO BROADCAST K NOCK-ÛUT RECEIVER BooK-

LET at fifty cents a copy. This order is sent with the understanding that if I am not 
completely satis..fied, my money will be returned. 

(.\' tl IJlt) 

KO s (1/ddms) 



Why the ''Knock-Out'' Article 
are Typical of 

RADIO BROADCAST 
THE STA NDARD RADIO MAGAZIN E 

T HE "Knock out" 
series of How-to­

Make-It articles were 
written originally for 
and under the direc­
tion of RADIO 8ROAl>­

CAST. They give you 
~ome slight idea of the 
practical val ue of this 
publication. Every is­

sue contains " How-to-M ake-it" articles as 
well as all manner of practical information 
and helpful hints. The fact that we receive 
letters of commendation daily from beginners 
as well as from radio engineers of many 
years' standing proves how wide is the scope 
of this standard radio magazine. 

What a Single Issue 
Gives You! 

In every number of R ADIO BROADCAST you will 
find, in addition to the How-to-Make-It articles: 
Full-page portraits of well-known radio per­
sonalities; new and character sketches of the 
big men in the field; the March of Radio, de­
tailing the month ly progress of the science at 
home and in foreign lands; how-to-operate-it 
articles; true stories of radio ad venture or en­
terpri,e here and abroad; large, clear photo­
graphs of new apparatus with fu ll descriptions 
of the same, articles on controversial radio 
topics; special articles for beginners and special 
articles for the advanced; news of the broad­
casting stations; articles telling you what to 
buy and what not to buy; the "Grid"-a ques­
tions and an,wers dcpartment giving free ser­
vice to sub,cribers; and our newest feature, 
"The Listeners' Point of View"-a department 
of criticism of the musical programs offered by 
the various broadca sting stations conducted by 
Jennie Irene Mix, the well-known musical critic. 

Some Important Facts About 
RADIO BROADCAST 

BaoADCAIT at onct, so we never had rh~ ··tccthing troubles" 
that mo"t new magazines have to go through. 
RADI O B1tOADCA&T i, fortunate al~o in havine an entht1"i­
a11ic •taff headod by Arthur ll . Lynch. edi tor-in-chiel. 
Mr. Lynch hu been with radio since the beginning an,1 
was way up in thi, field belnre the public knew aerial, 
from clothes line,. Backod up b>· a large publi,hing hou•e 
nf 8reat mean,. R.u,10 BkOADCAST has always been able 
10 pay for the 1ervicc1 or the best writcrs and to buv 
the be~t illustrations that money can buy. T he forc most 
men in the radio industry, t he tnost eminent authoritie1 
in tl1c 1wvcrnmtnt writc for us. 

How Our Testing 
Laboratories Help You 
Wt have our own long-diatancc re«iving station. anJ our 
own Tcsting Laboratory whcrc new apparatus is carefully 
tried out by the oditor-in-chicl and his assi1tant1. John B. 
Brennan , a uthor of article on the four-tube Knock-Out is 
the director of the Labora tory. Clear photos of such ap­
par.1tus togethcr witb dircctions telling how to use it 
appcar in cvcry issue. At our recciving station wc clcarly 
heord England in the recent trans-Atlantic testa 10 widely 
mentioncd in the papers. Tlust t,sts uurt contl.'Ncttd undtr 
tAt au,pi<ts of RADIO Bko.,DCAIT, and the magazine will 
this year ronduct the American end of J nternational Radio 
Week. 

Subscribers' Questions 
Answered Free of Charge 
RADIO BkOADCAIT anawen free. the questiona a,kod by aub­
acribers. Whether you are building a set, operating one, or 
making changct in your outfit. the radio engineer, in our 
laboratories will he)p atraightc.n out your compluitiea. 
While publi,hing technica! article1 for the more advancod 
nudcnu of radio, the magazine hu made radio human. 
Pick up and look through n copy of RADIO BRoADCAIT. 
and whether you know much or littlc about the science, 
rou will find plenty of interestinc reading. 

Keeps You Ahead of the Rest 
Although it keeps you a lap ahead of the rest. RA010 
BROADCAST never publi1hcs any information until every de­
tail ha, been thoroughly tested and verilicd in cvery respect. 
'fhia makes every statement, every bi t of advice in the 
magazine authoriutive and rcliable. 

Every Issue Profusely lllustrated 
SEND IN TH E C O U PON NOW 

r - ------ -- - - - --------7 
1 1 
l Save JO Cents on Every Copy • 
1 
1 DOUBLEDAY, PAGE & CO., 
1 Garden City. N. Y. 

1 
1 

Endosod please find $ 1.00 for which kindly send me 
RADIO BROADCA&T lor four months. (Rc1ular price, $ 1.40) 

R,010 BROAUCAST is just two and a half yean old. It 1 
hos 500,000 readers now. We admit that we atarted out f 1 
with a grcat advantage. The public, knowin1 the quality I Name • • · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · 1 
of the othor ,even magazines •nd the many books pub- 1 1 
1,shcd by Doubleday, Page & Co., began to buy RADIO 1 ~ : !4Uö' ·· ·· ······································· : 
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