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New Polo Power Transformers and Chokes

Shieided llnglo choke, 200 ohms D.C. resistance, non-
saturable at 100 milllamperes, with two black outleads,
each 6 inches long. For fltration of B supplies. In-
ductance, 30 henrys.

Cat. 8H-8-CH, price.......... 00000000000
The lhielded single choke will pass 100 ma. One
will suffice the current is 100 ma. or less, for flltrs-

tion of B luppllel. provided the caDacity at the fllter
output is 8 mfd. or more. Use two such shielded
chekes if less then 8 mfd. 1s used at the fillter output,
Algo, the shielded single choke may be used as in the
power tube circuit for an output flter. In this con-
nection use at least 2 mfd. for the capacity section of
the ﬂlured gpesker output. Order Cat. SH-8-CH
The shielded double choke may be
where the B current 1z 60 ma. or le with relatively
soall fllter capacities, no less than 4 mfd. at the out-
put, ver. This choke consists of one winding, center-
ped. Its ufe is es recommended for 171 111A

2 or 210 push-pu Connect the black leads
(axtremel of wtndlnn) ates of the pulh-pull tubel.

:'ﬂ % B plus, end the speaker may be esn

nacted rectly to plates without any direct oumut. but

only signal current, flowing through the speaker. Thll
5%1::0!!. lppuuble only to push-pull. Order Cat

secondary filament

the same e ‘of case a 20-volt
0 may be obtained

In
tnmlormnr. for vokts, 50-133 cycle,

use in conjunction with rectifiers, such as Kuprex,

Welﬂnchouu. Benwood-Linze  sand Elken, in dynamie
sakers or A bsttery eliminators. Not made for 35 40
3«:“ Order Cat. BH-F-20 @...cccccnvevnnnnnnnns a
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deliver 300 volts D.C.

at 100 milliamperes,
d supply filament voluze

245 Power Transformer for use mth 280 rectifier, to
ﬂnhtb higher ;oltue at lower drain

Cat. 245-PT

The Polo 245 power trans-

former {3 ?anly designed The conservative rating of
o

the Polo 245 power transformsr

1930

Twenty-volt filament transformer,

v.
input, for use in conjunction with dry rectifiers.

pass 2,25 amperes.

110 50-133 cycle

lt will

;t::ld’connruct wl‘;ed. .:;lln:n lmulru uupeﬂ;‘l ngru-ltl even u:'t
D maximum rat W, work!
arge enough to stand the full up to twelve tubes, ineluding

volts in
él:r':)l:t.‘te ronAulato:i such as a

at or Amperite,
The black pn:u 1:adu"¢

. It no voltwe regula-
tor is used, connect black lead
to one side of the A.C. line,
green lead to the other side
of the lre, and ignore red
lead, except to tape the end
For use with s voltage rogu-
lator (82.5-volt primary) use
red lead and ignore the green
except {0 tape the end. The
secondaries are: bigh voltage
for 280 Dlates, with red cen-
ter tap to ¢round, 2.5 volts,
3 amperes, red center tap to
C plus, for 348 output, single
or pushpull; 5 volts, 2 am-
peres, red center tap, as posi-

Bottom view of
transformer. Al
marked
the top row.

the 245
leads
on the namepiste,

are Dplainly
including

A special fllament trans-
former, 110 v., 50-60 cycles,
with two secondaries, one of

roctifier, without ssturstion, or
overheating due to any other
cause. _This ability to stand
the ¢lﬂ requires adequate size
. and air gap, all of
whteh nu carefully provided.
At less than maximum draw
the voltages wlll be slightly
greater, including the filament
voltages, hence the 18 ampere
winding will give 2.25 volts
st maximum draw, which is an
entirely satisfactory operating
voltage, increasing to 2.5 volts
maximum_ss fewer than a total
of nine RF, detector and pre-
liminary audio tubes are used.
The avoldance of excessive
heat aids in' the efficient oper-
ation of the transformer and
in the m

T o at
increases the resistance of the
g8.

In a different type case, square, of cadmium olated steel
aith l'our mounting screws bujlt in, size 415 inches wide by
8% 1inches high by 4 inches frent to back, s 50-80 cycle
fliament transformer i8 obtainsble with the same wind-
ings a3 the 245 power transformer, except that the high
voltage secondary is omitted. Order Cat. 245-

For 40 cycles order 45-FIL-40 @
For 25 cnlel order Cat. 245-FIL-25 @

[Any of the above three in the same case a: 45
power transformer, © $1.00 extra. Add PTC after the
Cat. number.

A single choke, unshielded, 65 ma rating, 80 henty
inductance, for filtration or single output Alter ol
speaker, is our Cat. US-8-CH @

Pole Engineering Laboratorles, 143 West 45th St.,
York, N. Y.
Enclosed please ind $—————— for which ship at once:

Cat. 245-PT @...$8.50 Cat. 245-FIL 80
Cat. 245-PT-40 @ 9.50 Cat. 245-FIL-40 @ 7.00
Cat. 245-PT-25 @ 12.00 Cat. 245-FIL-25 8.530
Cat. BH-8-CH @ B5.00 Cat. SH-F-20 2.50

Cat. S8H-D-CH- @ 8.00 Cat.
F-26-D @

UN-8-CH @. l25
8.78

Note: Canadian remltunm must be by post office or
sIpress money order.

[m)p i COD. shipment is desired, put cross here. No
C.0.D. on and 40 cycle apparatus. For these full
remittance mult accompany order. The 25 and 40 cycle

gt?u‘arl‘l;mwg:t."yo l:heo . gg;eo-cyela label, but you will get
Name ...cccoeceee 000080800 00000000000 ceeacerecsecans .

Address .......... 000000000000000000000A000000000660 “en
(%1~ Joooooooo0000000000000 0000000000 Btate...coceeecenns

T e
New

25 v. 8 amp. for 3458, single
tive lead, for fllament of o K win
280 tube; 2.5 volts, 18 am- ::n;u":l: p;’,}: g;h";ﬁs 'ng ‘The transformer 18 equlppad
peres, red center tap to both secondaries center-tapped. with four slotted mounting feet
ground, for 324, 337 and pen- sn olded case. 6 ft. AC and a nsmeplate with all leads
tode tubes, up to nine heater able, with plug. identifie It 13 emo of the
type tubes. Henee there are c. ¥-2.5-D @....... ad_n very finest instruments on the

five windings. radio market.

Highest Capacity of Filament Secondary

PECIAL pains were taken in the design snd manufacture of the Polo 245 power transformer ts meet

the needs of experimenters. For lnutlnee. excellent regulation was nrm to effect nilnimum change

of voltage with given change in rrent used. Also, the 2.5 A fer RBF, and
preliminary audio tubes, was specially denlzned for high current, to ltlnd 16 the highest 1ty
of any 245 power transformer on the market. Hence You have m. option of using nine heater type | fnbu
I;I;h t:ihielded csse is crinkle brown finished steel, and the 1s tight,
vibration.

ll'lhe power trepsformer weighs 11% 1Ibs., 1s 7 inches high, 4% inches wide, and 4%’ fromt to baek,
overa,

Elevating washers may be used at the mounting feet to oclear the outleads, or holes may be drilled ia
8 chassis to pass these leads, and the transformer meunted flush.

Advice in Use of Chokes and Condensers in Filter

' With the 245 power transformer either ome or two single ehoku nmﬂd be used, or & lhlald«l dmbh
elioke, depending on the current and the city of used. Where
at tha output 15 8 mfd or more for s dnl.n of 65 to 100 me., 2 llnh choke will suffice (Cat. SH s-cn
but ‘where smalier output capacity than 8 mfd. is used on_sueh dnln two such chokes should be used
series. Next to the rectifier, in efther instanes, use s 1 or mtd., 550 A.C. working voltage ra
condenlor (D.C, utlnz, 1. 000 volts). You may use ehola of at the
drain is to be 65 milliamperes or less, the double choke, Cst. BH-D-CH, may be used for

ﬁltration. instesd of two single shielded chokes.

The Polo 245 power tnmlomer may be obc-lned for 25 cyoles or 40 cycles on speetal order. as tbuo
are not stocked regularly, and r order. ’rhe same guaranty attaches to them
to all other Polo apparatus—money back 1( not umul’l:d after trisl of ﬂu days. In these the prim

secondary voitages and tsps are the same, on is deeper (front to baek) because of m
core and wire for lower frequency.
R gon me e i s P
cycles order Cat. 245-PT-25............... .o 000000000000
[No:e: The filter for 40 cyeles should consist wo shielded sin chokes, Cat. -8-CH, with 2
mfd. ‘next to the rectifier and 4 mfd. minimum st the joint of the two choker and at the end ef the

filter. For 25 cycles the same holds true, except that the output capmty st end of .chekes should be 8
mfd minjimum.]

We Make Special Transformers to Order
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A Short-Open-OK Tester

By Herman Bernard
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FIG. 1 SHOWS A CONVENTIONAL CONTINUITY TESTER, WHICH DISCLOSES WHETHER THERE IS A CON-
TINUOUS OR DISCONTINUOUS CIRCUIT.

IN FIG. 2 A RHEOSTAT IS USED SO THAT AT A LOW VALUE IT WILL BE IN PARALLEL WITH THE TESTED
CIRCUIT. BRILLIANCY INCREASE DENOTES THE TEST CIRCUIT HAS A LOAD NOT SHORTED.

FIG. 3 SHOWS A RESISTOR AND A CONDENSER, TO CONSTITUTE AN ADJUNCT SERVICEABLE IN DISCOVER-
ING WHETHER AUDIO PLATE OR GRID LOADS ARE OPEN.

FIG. 4 IS A COMPOSITE OF FIGS. 2 AND 3. TL ARE TEST LEADS. THREE ARE REQUIRED BECAUSE OF THE
LEAD FROM B IN FIG. 3. THE TWO OTHER LEADS ARE CONNECTED AS NEEDED, TO LAMP SIDE AND
BATTERY SIDE, OR TO A AND B OF FIG. 3.

FIG. 5 IS THE PANEL VIEW.

CONTINUITY tester is a tester that will show whether
A a circuit is continuous or discontinuous. (Fig. 1) It is
commonly believed that such a tester will show whether

there is a short circuit or an open circuit, but this is not a fact.
Suppose you are shooting trouble in a receiver and want to
ascertain whether the secondary of radio frequency transformer is
open or shorted. With an indicating device in series with a voltage
-source you will get no indication if there is an open, but suppose
there is a short, what will you get? Exactly the same result as
if there were no short. The lamp in Fig. 1 will light. Apply the

Fig. 1 circuit in the grid circuit. All you can learn is that the -
circuit is continuous (lamp lights) or it is discontinuous (lamp does
not light). Yet you must know whether the grid circuit has a
load on it or not, but can’t find out by the conventional continuity
test, because the resistance of the secondary is small.

However, see Fig. 2. Besides the dry cell B and pilot lamp PL
there is a rheostat R, with pointer P and switch SW, that can
be cut in or out at will. You can set the rheostat pointer P so
that the lamp lights with extreme dimness. If this circuit as ad-

(Continned on next page)
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LIST OF PARTS

One 1.5 wet pilot lamp.

One 20-ohm rheostat.

Three binding posts.

Three test leads.

One 0.1 meg. resistor with mounting.
One 00035 mfd. fixed condenser.

One panel with calibration for rheostat drilled.
One pointer knob.

One 1.5-volt dry cell.

One pilot lamp socket.

One switch.

) (Continued from preceding page)

justed is applied to the coil in an RF grid circuit, the lower
resistance of the secondary winding will be in parallel with the
. resistance of R, and the total resistance will be even less than that
of the coil. Hence the lesser resistance will enable more current
to pass, and the lamp will light much more brightly. Therefore,
the increased illumination proves that the coil is not ouly continuous,
but is not shorted. .

No. 24 covered wire, as an example, has a direct current resistance
of 1 ohm for about each 40 feet, and the secondary will consist of
almost 40 feet, whereas R may be a 20-ohm rheostat, so that the
difference in illumination will be great.

The condition described, as affecting the secondary, is even more
effective as to the primary, because the primary has a lower DC
resistance, except in tuned plate circuits.

Hence the tester as shown in Iig. 2 is useful in radio frequency
circuits, or any other circuits having tuning coils, although the
same tests can not be carried on so fully in audio circuits, because
of the high DC resistance of both the plate and grid loads. As
these resistances would be in series with the test circuit, the lamp
would not light, siuce current is virtually stopped, and normal
operating current for brilliant illumination is around 200 milli-
amperes.

Shorts Always Show a Light

In radio frequency circuits the lamp does not light on open cir-
cuits only. It does light on shorts and on properly loaded circuits.

In audio frequency circuits the lamp does not light on open cir-
cuits either, but ueither does it light on properly loaded circuits,
but only on shorts.

Hence as to both R and AF, a short always will show a light.
In RF the problem is whether the light means a short or a proper

load, solved by Fig. 2. In AF the condition of no-light may mean
either an open or a proper load, and that distinction can not be
made with the tester shown in Figs. 1 or 2.

The previous discussion was based on a receiver not being pow-
ered when the tests are made, but as to audio load tests, having
remedied any bad conditions discovered in the RI circuit, the set
may be worked to discover whether the no-light condition denotes
an open, or a proper load. If there is an open in the plate. circuit
there will be no reception. An open in the grid circuit will result
in reception in some instances, particularly where an audio trans-
former's secondary or an audio choke coil is in the grid 'circuit,
while an open in a resistor load may afford weak signals or no
signals. However, an easy checkup is to use a condenser and a
resistor, as in Fig. 3, connecting the resistor from plate to B plus,
and the open side of the condenser to the next grid. If the plate
circuit was open, now it will be closed, and signals will come
through. B goes to plate. C to B+, while A is the "open side.”

If no miaterial change results, put the resistor iustead in the grid
circuit and the open side of the condenser to plate. If signals did
not formerly come through, but come through now, then the sec-
ondary was open.

Previous tests have proven there was no short, or that if there
was one it is assumed to have been remedied, so now with Fig. 3
we can test for opens, shorts and proper loads in hoth RF and AF
circuits, and have an open-short-OK tester.

Calibration of Rheostat

The resistor R, I¥ig. 2, is a rheostat, and its resistance is directly
proportionate to the angle of rotation of its knob. A pointer knob
used in conjunction with a scale graduated from zero to maximum
resistance, the number of divisions equal to the number of ohms,
and evenly divided, will constitute a workable calibration of the
rheostat. Then with the test tips interconnected, the brilliance
or dimness of the light for any resistance value in the range may
be noted, and when the same degree of illumination appears when
vou test a circuit, you can determine thereby the resistance of the
tested circuit, not with scientific precision, but with reasonable
accuracy. It is surprising how easy it is to memorize the resistance
in terms of the illumination.

The maximum resistance limitation is governed by the rheostat
and the amount of current necessary to show some illumination
in the lamp. Normally the lamp will draw about 200 milliamperes,
i.e., 0.2 ampere, so the 1.5-volt lamp would have filament resistance
of 714 ohms. A 20-ohm rheostat would stop the illumination, at
maximum resistance setting, the current being only 1.3/27.5, or
65 milliamperes (.065 ampere). Therefore, the resistance values
to be judged by the illumination test must be less than 20 ohms.
The lamp’s resistance remains in circuit always.

11 New Station
Requests to be Heard

Broadcasting Changes

WMAY, St. Louis, Mo., operating on

WOBC of Vicksburg, Miss.,, also has

Fire on Marconi’s
Yacht Spares Lab

Civitavecchia, Italy.

‘Guglielmo  Marconi’s  yacht, Electra,
which has figured recently in some im-
portant short-wave radiophone and beam
transniission experiments, narrowly es-
caped destruction by fire while at anchor
in the harbor here. ]

The principal damage occurred near the
crew's sleeping quarters, but the fire was
checked before it could reach the labo-
ratory, which is located amidships.

and change its

instead of the present

Recent applications for construction {200 ke, has petitioned the Federal Radio
permits, whereby new stations seeking  Commission for authority to change its
the air will get a hearing, follow: frequency to 1,500 kc, .

550 KC present operating l_louljs fx:orp shax:mg with
Merchants Radio Station, Vicksburg, WIL and WFWF to unl]m]ted‘ time with
MiSS.  ceniieiinnns e 100 watts 250 watts day and 100 watts night trans-
mission power.
570 KC . P
edle  Sernte (o, Russellwllleé wfz}tlss‘ an application pending‘ V\:here-by it seeks
""""""" o 0 000800908R8R008088 to increase its transmission power from
580 KC 300.w.atts to 500 watts, and also requests
Radio Service ILaboratories, Negaunce, unlimited time,
Mich, «oviiiiiii i 1 kw day time hours’ schedule.
596 KC WLOE, of Boston,

R. S. and D. \W. Gavin, Marion, Miss.

Mass., has sus-
pended transmission until Labor Day in
order to facilitate reorganization.

............................ 250 watts W3XAL. of Bound Brook, N. J.. will
1150 KC use 6,100 kc for communication purposes
Forrest H. Bayne, Trenton, Mo., with members of Bartlett-Greenland Ex-
........................... 100 watts  Dedition,
WBZ, of Boston, Mass., will increase
R D 1217(\)[ K,C S . power from 15 kw to 50 kw shortly.
‘Tef;{s CLERER] )RS Ntoresl,OO I;)‘Z:lrtltss’ WHAS, of Louisville, Ky., will increase
.................... Tear dom 10 G S0 fa
1260 KC WBT, of Charlotte, N, C,, will increase
D. Estes, Vernon, Texas....,. 100 watts power from 5 to 50 kw.
1310 KC WMAQ, of Chicago, Ill, will increase
G. B. Bairey, Valley City, North T’O‘Tef §mm 5 to_ 50 k. o
Dakota ..............cc...... 50 watts KYW. of Chicago, I, will increase
power from 10 to 50 kw.
_ 1380 KC _ B
Radio Advertisi Co.. Pittsl h, Pa.,
e e o T watee WORTH THINKING OVER

A. P. Stark, Pampa, Texas.... 500 watts
(Seven hours daily)
1500 KC
J. E. Bennett Music Co.,, Cordell,

Okla. ...... e 100 watts
(Six hours daily, day and night)

N official of a certain big baking
A company was asked the other day

how much monexy his concern in-
tended to spend for radio advertising during
the coming year. “Oh, between two hundred
fifty and three hundred thousand,” was the
replv—just like that!

www americanradiohistorv com

This floating laboratory has been the
scene of innumerable successful and his-
toric radio experiments, including the re-
cent two-way short wave phone conversa-
tions between the Mediterranean and
America, and also Australia. The yacht
has also figured recently in some “beam
wireless” transmissions, a system which
concentrates radiated electric waves in
the form of a strongly directional “beam,”
as a searchlight’s optical system concen-
trates the radiations of a powerful carbon
arclight.

The fire was the result of a backfire
in the engine room, and was put out
promptly. The damage, restricted to the
poop deck, was estimated at $5,000.

NEW WMSG TRANSMITTER

WAMSG, Néw York City, will install
a new 250-watt transmitter, emploving

direct crystal control.

WEMC OFF AIR AWHILE

WEMC, of Berrien Springs, Mich., has
discontinued transmission until Septem-
ber 30th.
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An Extra-Stage Converter

By H. B. Herman
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FIG. 1
A SHORT-WAVE CONVERTER WITH AN INTERMEDI-
ATE FREQUENCY STAGE BUILT IN, TO INCREASE
THE AMPLIFICATION AND LIMIT THE INTERMEDIATE
FREQUENCY TO BETWEEN 1,500 AND 1,200 KC.
THE effect of an intermediate frequency stage built into a

short-wave converter is to increase the amplification and
also to limit the receiver's intermediate frequency to not
less than 1,200 kc.

The converter brings in the short waves, changes them to a
longer wave, an intermediate frequency within the frequency
range of the broadcast receiver, and the principal amplification
is obtained from the receiver. Therefore the entire broadcast
receiver is used. The input thereto is a new transmission fre-
quency established by the conjunctive operation of the short-
wave modulator and oscillator. A single dial will serve all right
if a two-section condenser is used, with a trimmer across the
modulator tuning capacity. Or, two condensers of the individ-
val type. united by a flexible or other coupler, may be used.
The uniting of separate condensers was found satisfactory in
the laboratory model of this converter, shown as to the interior
detail and coil position on the front cover this week, and as to
front panel appearance herewith as Fig. 2.

Intermediate Working Range

The diagram, Fig. 1, is republished from page 4 of the August
2nd issue, in which issue the theoretical side was presented.
Coil data and list of parts were given then.

The converters that have been most numerously described in
these pages in the past four months have used three tubes, but
this one uses an extra tube, due to the intermediate stage
added to the former models. Since a small condenser, of the
trimming variety, say, 50 munfd., is used across a broadcast radio
frequency transformer in the built-in intermediate stage, the
intermediate frequency will run down to about 1,200 kc. The
working range therefore is between 1500 kc., and 1,200 kc.

To tune in, set your broadcast receiver at some frequency
above 1200 kc., pick up a signal by tuning the converter, as to
its two main tuned sections and also the trimmer across the
longer-wave coil in the converter, and once having established
reception, see if vou can get louder signals by resorting to a
still higher frequency.
trimmer across the built-in broadcast coil, and the receiver it-
self. However, once the intermediate frequency of best sensi-
tivity is established, you will not have to change the setting of
the trimmer across the built-in hroadcast coil, nor resort to any
other receiver dial setting than the one now noted finally for its
hest setting.

The heater voltages is supplied by a filament transformer in
the converter. All four tubes used are 227s.

Some source of B voltage is necessary, which may he a sep-
arate battery or may be the voltage in the receiver. The volt-
age at the screen grids, with volume control advanced to maxi-
mum, as it should be whenever the converter is worked, will
be sufhcient. This may be obtained by soldering a lug to an
insulated wire lead, so that the insulation is snugly against the
lug. and inserting the screen grid prong of the receiver's first
RF tube through the lug aperture before inserting the tube in
the socket. This device is open to all who have screen grid
receivers, whether AC type or not.

Rectifier Type

At a little extra expense, regardless of whether an interme-
diate stage is built into the converter or not, a rectifier may be
included, using either a small tube commoniv emploved as de-
tector or amplifier. or even using a 280. Whether short-wave
enthusiasts are willing to spend the little extra money to dis-
pense with the external B connection has not been proved.
However,' it has been pointed out that the converter offers
such a simple, easy way of getting short waves, by affording a
double utility of the hroadcast receiver. and all power is huilt

This will require retuning of oscillator, |

FIG. 2
THE SHORT-WAVE CONVERTER FRONT PANEL VIEW.

in save the B voltage, so a total power independence of the
converter from the receiver or any other voltage source save the
110 volts AC input and the signal transmission, would counstitute
a valuable convenience.

The coming season will see several short-wave converters on
the market, and the question of which type will prove the most
popular will be decided by experience only. It is my opinion
that the rectifier type of short-wave converter will be the most
popular, particularly as the’ public comes to realize that the
short-wave converter is the far ahead in performance of the
dubious short-wave adapters that plug into the detector socket
and all too often furnish no signals whatsoever.

Owners of batterv-operated sets will not be interested in recti-
fier type converters, perhaps, because they have the B voltage
readily accessible, and indeed may prefer, or be compelled, to
omit the filament transformer, not having AC at all, so models
catering to the non-etectric household may be expected, also.

New Developments

A rectifier type of converter, using screen grid tubes and a
280, is being developed in Rapio WorLD's laboratories, and is
scheduled for publication in these columns in September. How-
ever, prior to that a totally AC operated five-tube short-wave
receiver of extreme compactness and moderate cost will be de-
scribed. Both the rectifier type coverter and the AC receiver
use the same general layout, in fact, the same model cabinet,
which is chromium plated steel. The metal first is copper
plated, then nicked plated, then chromium plated. The founda-
tion platings make the final chromium finish non-peeling and
also rustproof. o

(Other lllustration on Front Cover.)

Markings on Parts

THE AUDIO
TRANSFORMER
1S MARKED P.
B. G AND F.
ALTHOUGH F
NEARLY AL-
WAYS GOES
TO C MINUS.
AT RIGHT THE
FILTER CON-

D ENSZER ) e —
BLOCK HAS
CAPACI- :

TIES DESIG-

NATED ON THE

LABEL.

An audio transformer has its terminals marked or color-
identified. Markings would be P for beginning of primary, B
for end of primary, G for end of secondary and F for beginning
of secondary, these representing plate, B plus, grid and C bias.
F used to he connected to filament, in the days when battery
sets were the rule and C bias the exception. If howling results,
reversal of the connections on either primary or secondary
mav cure it.

The illustrated transformer is unshielded. A mere steel case
would be no shield. Cast iron casings are shields to audio
magnetic waves. They are also static shields.

If a filter condenser block has a capacity label in sequence.
and unmarked out-leads, the capacities are in the order of the
leads, the hlack one (or one at left) being common.
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Screen Grid Debate

Resolved, That the 224 Is Superior

AFFIRMATIVE

NEGATIVE

By Godfrey Gibson -

HE advent of the modern radio receiving tubes is the

I result of careful and exhaustive research by experts. The

successful mass production of a tube of more compli-
cated structure is really not to be compared with the relatively
simpler production problems associated with the three-elec-
trode tube.

To begin with, the last five years of research and practice
have resulted in enormously improved exhaustive processes,
both mechanical and chemical, the tipless tube and a “sealing
off” production problem of no mean proportions that have
helped to bring the latest product of our scientific laboratories
well within the financial reach of all.

As to the tube defects, it must be remembered that it takes
some time to circumvent design defects, and also once it is
decided to put a given design “through,” that tube goes to
the production department “as is” and Mister Fan has to take
what’s offered and let it go at that. He needn’t fear he fares
badly under such circumstances these days.

Uninformed persons naturally assume that design faults
should be remedied, and very well informed engineers agree,
but the user usually fails to recognize that big manufacturing
enterprises have considerable inertia, or stay-as-it-is-ness, and
due to this one factor alone it would be ruinously expensive
to scrap several million dollars worth of dies, jigs and other
mechanical equipment, whichh unfortunately is more or less a
“fixed” investment, as it is very difficult to transform steel
machinery from one guise into another by merely giving the
order to do so.

New Tubes High in Standard

The new tubes have been made to very exacting laboratory
standards, despite the arguments to the contrary, and if one
finds that there is so little practical advantage to be gained
from the use of the screen-grid tube, I would suggest that
he examine it considerably more critically, because there must
be very valid reasons for its conception in the designer’s mind,
aside from merely furnishing something new for the radio-
minded public.

I also wish to take issue with derogatory statements made
concerning the comparative amplification efficiency of the
screen grid tube and the old three-electrode type.

Feedback, and the unwanted oscillatory effects due to it,

are not at all necessarily due to stray magnetic field, but are .

more likely to be due to interelectrode tube capacity, a very
undesirable property of tubes generally, when they are em-
ployed as radio frequency amplifiers in condenser tuned cir-
cuits, and as the interelectrode capacity of the new tubes is
lower, and also a fourth element, the screen grid, is present
to help neutralize the evil tendencies that were so character-
istic of the old style tubes, it is seen that the new design has
at least one cardinal feature that the old tube certainly did
not have.

The new tubes are also vastly better than the old ones in
circuits that are inherently more sensitive, despite the argu-
ment to the contrary, tests having proved this point many times.
If anyone who takes the negative view would take the trouble
to make more careful observational as well as electrical tests,
I am sure that he would have found that in some manner the
full advantage of the screen grid design was not being
employed.

Seven Advantages Listed

Screen grid tubes have the following advantages over others
as radio frequency amplifiers:

(1) Higher gain by far, even in practice.

(2) Low interelectrode capacity and consequent minimu
feedback conditions. .

(3) Higher plate voltage, offering greater relative amplifica-
tion and freedom from cross-modulation.

(4) Low energy consumption, considering the performance.

(5) Sturdiness of construction, considering the difficulty of
manufacture, and comparing favorably in ruggedness to previous
tubes. )

(6) Low cost, due to great popularity and consequent quan-
tity production. o .

(7) Option of greater selectivity at the same gain per stage
as previously enjoyed, or greater amplification at the same
selectivity as previously.

By Austin F rauenhofer

HE advent of the screen grid tube has been hailed by

I fans, radio peripdicals and all others interested as the

latest achievements in radio, and is depicted as open
sesame to the cure of oscillation and other unwanted troubles.
These new tubes don't appear by either test or use to possess
any special virtue that distinguishes them from the three-elec-
trode type, as anyone can quickly determine if he makes ordi-
nary static measurements on these new tubes.

Screen-grid tubes for radio receiving sets as now designed
don’t appear to contribute one iota to sensitivity, stability or
volume, which can’t be easily obtained with the old style tube
and furthermore considerably greater room for improvement
resides in the design of shields, coils and the capacity change,
that is, angular displacement factor of variable condensers.

Milliwattage Compared

The old style three-element tubes that were intended for
use in tuned radio frequency circuits, especially those tubes
that were oxide coated, had a milliwatt output capacity in
excess of 2,700 at 90 volts, whereas the present screen grid
tubes don’t rate much over 4 milliamperes at 180 volts applied
on the plate, or a total of 720 milliwatts, which is immediately
seen to be very much below the old time standard for an
oxide coated tube.

And furthermore if a comparison be made between the old
oxide coated three-electrode tube and the new screen grid
“wonders,” using standard recommended applied plate voltages,
it will be found that an equal change of grid voltage in each
case will produce an alarmingly different change in plate
current. If the amplifying power of a tube is a function of
the recorded change in plate current due to a comparison of
grid voltage then the superiority of the old style tube is
again re-established.

I have two receivers, both of which I have built up from
bought parts. One is an old-style Superheterodyne, and the
other is a modern screen grid set, employing gang condenser
tuning, and having four screen-grid tubes, which are operated
at the manufacturer’s rated applied voltages.

The old-style receiver, operated by batteries, uses two inde-
pendent old-style condensers with uniformly semicircular
plates, and the tubes are the old oxide-coated three-electrode
warriors, veterans of five years of constant service.

A recent test on these tubes revealed that they have suffered
about 10% depreciation, compared to the results of a test made
when they were new.

How to Repair 224s

Whereas, since I have had the screen grid set in operation,
I have had to change screen grid tubes at least four times!
And a recent test showed the four recently-removed tubes to
have suffered a drop in emission current of more than 80%.
In other words, at 180 volts the plate current was only *
eight-tenths of a milliampere, and of course I received weak
signals. Of course after I replaced the poor tubes with new
ones the trouble was cleared up.

My own experience with screen grid tubes has been corrobo-
rated by the observed results of friends who report that their
new electric set requires regular attention from the visiting
sevice man, and he usually has to insert a new tube.

It is also stated by certain engineers (in advertising matter,
no doubt) that the new tubes enable one to utilize the higher
amplification gain with more than the usual circuit stability,
because a shielded coil with a high impedance primary may be
employed. It is pointed out that in general the higher the plate
load impedance, the greater is the efficiency of the tube, that
is, the greater the energy of signal transfer through the ampli-
fier system.

There is no valid reason that I can see why the old three-
electrode tube isn’t just as good, because in the old days no
sets were made that employed cup-type coil shields, and if
these had been used there is no doubt that no excuse for the
design of the screen grid tube would have cropped up.

These same worthy men solemnly state that the new tube
is a cure for self-oscillation, or oscillation due to feedback, and
I beg to dissent again, because observation has shown that this
is not in accordance with known facts.
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The July “ Proceedings”

By Brunsten Brunn

N “Ultra-Short Waves for Limited Range Communication,”

W. J. Brown, Uxbridge, England, describes experiments

with transmitters and receivers operating on 2-meter waves,
in the July issue of “Proceedings of the Institute of Radio Engi-
neers.” A communication range of over 12 miles was obtained
using a super-regenerative receiver and reflectors at both the
transmitter and the receiver.

One transmitting circuit used consisted of straight parallel
wires connected in a balanced oscillator. The tubes, from which
the bases had been removed, were connected at the ends of the
wires and the leads supplying the energy were connected to the
mid-points of the wires. With proper phasing this circuit pro-
duced short-wave oscillations, the frequency of which was de-
termined by the length of the conductors, between the tubes and
the inter-electrode capacities of the tubes.

In another circuit the wires were bent into the shape of a U
with the tubes connected to the terminals as in the previous
circuit. The energy supply leads, as before, were connected
to the middle of the oscillatory conductors, which in this case
was at the bottom of the U-shaped circuit. A straight wire half-
wave antenna was coupled to the oscillating circuit by con-
necting the antenna wires, the antenna proper and an equal
counterpoise, a short distance up from the bottom of the U.
Sliding contacts were provided for both wires to vary the degree
of coupling and to secure symmetry.

Length of Antenna

The total length of the oscillatory circuit was 50 centimeters
and the total length of the antenna was 100 centiemters. The
total length of the common coupling was 5 centimeters and the
distance between the two branches of the U was 1.25 centimeters.
The generated wavelength was 2 meters, that is, 200 centl-
meters. The voltage applied to the plates of the tubes was 500
volts r.m.s., 500 cycles. The average plate current, with Mar-
coni LSS5 tubes, was 50 milliamperes and the antenna current
was 0.3 amperes. .

The receiver employed was similar in design to the U-type
transmitter with a single metal rod for antenna, coupled to the
U a short distance above the bend. The receiver was of the
super-regenerative type with a quench frequency of 300,000
cycles per second. The receiver employed five tubes, two for
the short-wave oscillating detector, one for the quench frequency
generator, and two audio frequency amplifiers.

Reception tests with the Z-meter system demonstrated that
waves of two meters are quite useful for certain purposes both
over land and over sea.

With the transmitter set up at ground level in an open court-
vard in the center of the city, signal could be picked in city
streets with a portable receiver carried on an automobile up to
distances of one mile. The intensity of the signals received
varied greatly at this distance according to the direction of the
streets with respect to the signal path, the reception being much
better when the signals could follow the streets than when they
were forced to cross buildings.

When the transmitter was set up on top of a-50-foot building
reception could be picked up without much interruption up to
two miles.

Radio-Frequency Modulation

Mr. Brown points out the possibility of communication with
radio-frequency modulation of the two-meter wave and thereby
gain secrecy as well as many additional communication chan-
nels. If a super-regenerative receiver is used the signals can
be received only if the quenching frequency is adjusted so as
to give an audible beat note with the modulation frequency.
Hence anyone attempting to intercept the transmission has to
adjust his receiver to two independent frequencies at the same
time. 1f several modulation frequencies are used on the same
short wave, such as 150, 175, 200, etc., kc. each modulation fre-
quency becomes an independent channel.

A Radio-Frequency Potentiometer

William W. Macalpine, International Communications L;ibora-
tories, Inc., New York, describes a potentiometer with which the
amplitude and phase of voltages up to 1,000,000 cycles per sec-
ond can be measured. The theory of the device is explained
in detail and methods of standardization and use are given.
A bibliography to other papers on the subject is appended. An
accuracy of one per cent. plus or minus is claimed for the instru-
ment regarding potential measurements and of plus or minus

0.5 degree for the phase angle.
Service Area of Broadcast Stations

P. P. Eckersley, formerly chief engineer of the Brtiish Broad-

casting Corporation, contributes a paper on “The Calculation
of the Service Area of Broadcast Staitons,” which is a compre-

hensive study of the practical considerations_in the determjna-
tion of the field strength laid down at any distance by a given

radio station at any given location. All factors entering into
such calculations are considered and practical means of their
determination or estimation set forth.

Many attenuation curves are given by means of which the
field strength at any distance from the transmitter on any
wavelength within certain limits may be determined. The
radiated power in each instance is one kilowatt.

Mr. Eckersley’s conclusions regarding the suitaiblity of the
waves used at present for broadcasting is interesting.

“It will be obvious to those who take the trouble to observe
closely the quantitative implications involved that the shorter
wavelengths are most unsuitable for regionable broadcasting.

A striking case has already been cited where a station of 800-kw.

power (drawing about 6,000 kw. from the power-supply mains),
only gives true service over an area bounded by a fifteen- to
twenty-mile circle around the station. A more striking example
can be added. The author has calculated that, whatever the
power of the stations involved, 24 stations in Canada using waves
spaced equally in frequency between 545 and 200 meters could
not cover more than 7 per cent. of the total area of that coun-
try with true service broadcasting. With the same number of
stations using waves spaced equally in frequency between 2,000
and 280 meters, 83 per cent. of the area of Canada could be
covered by true service broadcasting. Long-wave broadcasting
will be the only means by which such programs (so interesting
as to suffer by their irregular disappearance as coherent sound!)
can be universally and reliably diffused.

“At present moment we waste power for an incommensurate
gain and to the detriment of other broadcasters and listeners.

“The two main reasons cited against the use of long-wave
broadcast concern dislocation to other users of the ether who
are at present using waves between 600 and 2,000 meters, and
the added difficulty in designing receiving sets to cover the
full-wave range.

“As to the former point, the problem is only insoluble as it
is left to be discussed by non-technical persons anxious only to
preserve a status quo and afraid to spend money for progress.
The latter problem cannot be insoluble because it is solved in
Europe today.”

Frequency Modulation

Balth. van der Pol, Eindhoven, Holland, contributes an inter-
esting mathematical paper on the subject of frequency modula-
tion, that is, modulation characterized by a change in the fre-
quency of the carrier rather than a change in the amplitude.
Tle dérives the fundamental differential equation and solves it
for two cases, telephony and telegraphy. He shows that the
important thing is the ratio of the change in the carrier fre-
quency to the modulating frequency, both assumed to be small
in comparison with the carrier frequency.

The solution in either case contains many frequencies such
as the carrier, the side frequencies obtained by combining the
carrier and the fundamental of the modulation frequency, and
many side frequencies obtained by combining the carrier with
the harmonies of the modulation frequency.

Spectra for different values of the ratio referred to abové
have been calculated as to amplitude and location for both types
of communication. They have also been calculated for con-
stant value of the change in the carrier frequency and variable
modulation frequency and for variable change in the carrier
and constant modulation frequency. Exceedingly interesting
spectra are the results.

Locating Interference with Oscillograph

J. K. McNeely and P. J. Konkle suggest a method of locat-
ing interference with radio reception by taking oscillograph
records of disturbances and then comparing them with records
of noises produced by different electrical apparatus. This
seems not only to be new but one that leads quickly to desired
results. It is in effect similar to the identification of criminals
by fingerprints. Every noise gives a characteristic oscillograph
print and to identify it, it is only necessary to find its counter-
part in the files.

Resistance of an Air Condenser

R. R. Ramsay, Department of Physics, University of Indiana,
reports on experiments “The Variation of the Resistance of a
Radio Condenser with Capacity and Frequency.” He also re-
ports on the results obtained by other investigators, reducing all
measurements of “standard conditions.”

It is shown that the resistance of a condenser may be as high
as one ohm. It is ordinarily assumed that the resistance is so
small that no appreciable error is committed if it is considered
to be zero. These experiments show, however, that the resis-
tance is high enough to affect the result, since a resistance of
one ohm in a circuit the total resistance of which may be only
5 ohms is certainly not negligible.
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- The 200A and the 112A

By |. E. Anderson
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VOLTAGE ON PLATE

FIG, 22
A FAMILY OF PLATE VOLTAGE, PLATE CURRENT
CURVES OVER THE OPERATING RANGE OF GRID

VOLTAGES FOR THE 240 TUBE, WITH TWO LOAD
LINES, ONE FOR 0.5 MEGOHM AND 300 VOLTS AND
THE OTHER FOR 0.3 MEGOHM AND 180 VOLTS.

[Herewith is the third instalment of “Modern Rudio Tubes” The
first _instalment, in the August 9th 1ssue, contained a discussion of
the JUD1L, WD12, UI7199 and UXN199.  Last week, issue of August
16th, the tubes were 120, 2014 and 240. Next week., issue August
30th, the tubes will be the 230, 231 and 232, all newe tubes—UEditor.]

The low note amplification is largely determined by the stop-
ping condenser and grid leak resistance. If either is made small
the low notes will be suppressed, and, of course, if both are
made small the low note cut-off will be still greater. A good
guide in choosing a combination is to make the product of the
grid leak resistance, in ohms, and the grid condenser capacity
in farads, equal to .02 second. That is, the time constant of the
circuit should be .02 second. This may be obtained Dby using a
small corrdenser and a high leak resistance or by using a large
stopping condenser and a small leak. There are certain limita-
tions to the choice which will he discussed later.

Calculation of Amplification

The voltage amplification can be computed readily with the
aid of a family of plate voltage, plate current curves for various
grid bias voltages in the working range, such as is shown in
Fig. 22. Two load lines, representing load resistances of .3 and
.5 megohms, are drawn across the curves, and a number of guide
lines are drawn in the upper left corner of the figure. Other
load lines may be drawn across the curves by making them
parallel to these guides and through the voltage on the plate
axis equal to the voltage in the plate circuit. .For example,
suppose the applied voltage is 250 volts and the load resistance
is 100,000 ohms. The corresponding load line would be drawn
through the point on the voltage axis corresponding to 250 volts
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CURVES SHOWING THE VARIATION IN THE VOLTAGE

AMPLIFICATION AND THE EFFECTIVE PLATE VOLT-

AGE WITH VARIATION IN THE PLATE LOAD RESIST-
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CURVES SIMILAR TO THOSE IN FIG. 23 BUT FOR 423

VOLTS IN THE PLATE CIRCUIT

THE GRID

AND 3 VOLTS ONXN

and parallel to the upper guide line, that is, the line for .1
megohm plate resistor.

In the fgure the .3 megohm load line is drawn through the
point representing 180 volts in the plate circuit and the .5
megohm load line through the point representing 300 volts in
the plate circuit. The dotted line parallel to the voltage axis
is drawn at .05 milliampere, which is the lowest current permis-
sible without distortion.

Let us see what the voltage amplification is in the two cases,
first considering the load line for .3 megohm load. We note
that it crosses the zero bias line at 60 volts on the plate and
again that it crosses the .05 milliampere line at 165 volts on the
plate. At this point the bias is 5 volts. Therefore a change in
the grid bias of 5 volts causes a change in the actual plate
voltage of 105 volts. This is the voltage change in the load and
hence it is the output voltage. Since by definition the amplifi-
cation is the ratio of the output voltage to the input voltage the
amplification is 105/5, or 21. This is just .7 of the amplification
constant of the tube and it compares very favorably with the
amplification obtainable with a 201A tube and a good trans-
former.

The amplitude of the output voltage is 52.5 volts, which is
more than is required to load up a 245 power tube. The grid
bias required on the grid of the 240 is 2.5 volts, which may be
made up by a one-volt drop in the filament ballast and 1.5 volts
from a dry cell battery.

Now let us examine the case when the load is .5 megohm and
the voltage in the plate circuit is 300 volts.

We note that the load line crosses the zero bias curve at 68
volts on the plate and the minimum current line at 276 volts.
The difference is 208 volts. We also estimate that the bias at
the lower crossing is 85 volts. Thus a change of 8.5 volts on
the grid produces a change of 276 volts in the output voltage.
Hence the voltage amplification is 208/8.5, or 24.5. This com-
pares with 21 when the load resistance was .3 megohm.

The needed bias is one-half of 8.5 volts, or 4.25 volts, and the
amplitude of the output voltage is 104 volts, which is more than
is needed to load up a 250 power tube. Even with 300 volts in
the plate circuit, the steady plate current will not be higher
than about .2 milliampere.

If the power tube following the 240 and the resistance coupler
is a 171A it is clear that it is not necessary to use a voltage
higher than about 180 volts in the plate circuit and a load
coupling resistance of 250,000 ohms. But if the tube is a 245
or 250, higher voltages and higher coupling resistances are
necessary.

Variation of Voltage Amplification

In Fig. 23 the change in the voltage amplification A with
changes in the plate coupling resistance is given for the condi-
tions that the voltage in the plate circuit is 135 volts and the
grid bias is 1.5 volts. From this curve we estimate the amplifi-
cation to be 182 when the load resistance is 250,000 ohms:

The second curve in Fig. 23 shows the variation in the DC
voltage across the tube, that is, the effective plate voltage as
the plate load resistance varies. At 250,000 ohms the effective
voltage is about 92 volts.

Fig. 24 gives the same functions when the voltage in the plate
circuit is 425 volts and the grid bias is 3 volts. The curves
terminate on the left where the effective net voltage on the
plate is 180 volts, the highest effective voltage that it is safe to
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use. When the load resistance is one megohm the voltage
amplification is about 26.5 times, and the effective voltage on
the plate is nearly 150 volts. It is not recommended that a
voltage as high as 425 volts be used in the plate circuit for
ordinary applications of the tube, for we found previously that
even 300 volts in the plate circuit with one-half megohm load
resistance was sufficient to load up the largest available receiving
power tube.
Stability and Amplification

In a resistance coupled amplifier having three or four stages
and designed so that it will amplify the low notes well there is
likely to be oscillation at a low frequency, known as motor-
boating. The cause of this trouble is the common impedance
that enters because the tubes are all served by the same voltage
supply. If the plate supply is a storage battery the trouble
rarely occurs. Also, if the supply is a dry cell battery the
trouble does not occur as long as the battery is fresh, but
develops as soon as the internal resistance of the battery
hbecomes appreciable. In extreme cases the resistance need only
be 5 ohms but ordinarily it does not occur until the resistance
is about 500 ohms.

When the plate voltage supply is a B battery eliminator there
is always a possibility of oscillation.

The straightforward remedy in any case is to use more and
larger by-pass condensers across the B supply, but in some
instances the oscillation is so violent and so low in frequency
that no reasonable capacity will suffice to stop the trouble. An
electrolytic condenser of over 50 microfarads has failed in some
instances, but these cases are extreme. :

Individual filters in the plate leads to the tubes, including that
of the detector, are quite effective when by-pass condensers
alone fail. The series part of one of these filters may be either
an audio choke coil or a resistance of 25,000 or 50,000 chms,.each
by-passed directly to ground with a 2 mfd. or larger condenser.
The live terminal of the condenser should be connected to the
junction of the plate coupling resistor and the choke or resist-
ance used for filtering.

When the frequency of the oscillation is so low that con-
densers are quite ineffective, the best way of stopping the oscil-
lation is to lower the value of the time constant of the stopping
condenser and the grid leak, and the simplest way to do this is
to try lower values of grid leak resistances. The amplification
on the low notes is sacrificed for stability.

There is another reason for using a low value of grid resist-
ance in some instances. If there is considerable leakage from
the positively charge elements to the grid, the actual grid volt-
age is not determined by the potential of the grid return for the
leakage from the positive elements may be greater than the leak-
age through the leak resistance. When this is the case the-grid
gradually asumes a positive potential and the tube fails to func-
tion. When the power is first turned on the operation is normal
but after a few seconds or a few minutes distortion sets in and
finally the circuit fails to function. A lower value of grid leak
resistance usually cures this condition, but in some instances
it becomes necessary to improve the insulation of the grid. This
niay require a new stopping condenser, a new tube, a new tube
socket, new resistance mountings, or it may only require the
cleaning of the insulators around the grid.
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A RESISTANCE COUPLED AMPLIFIER USING 240
TUBES AS VOLTAGE AMPLIFIERS AND 171A AS
POWER TUBE. THE SUPPLY LEADS HAVE BEEN
FILTERED SO AS TO PREVENT MOTORBOATING.

FIG. 27
RELATION BETWEEN
THE GRID BIAS AND
AUDIO OUTPUT VOLT-
AGE OF A 200A TUBE
WITH PLATE VOLTAGE

OF 45 VOLTS.

FIG. 28
VARIATION OF GRID
CURRENT WITH GRID
BIAS FOR THE 200A
TUBE. THE CURRENT IS
ZERO WHEN THE BIAS

1S 225 VOLTS.

200A

tube that may be used with either resistance or trans-
_former coupling. Its sensitivity is partly due to the
alkali vapor and partly to its high amplification constant, which
is 20.
In external appearance it is like the 201A and it has the
same filament rating and the same type of base.

CHARACTERISTICS OF 200A

THE 200A is a special supersensitive, alkali vapor detector

Filament voltage...................... 5.0
Filament supply voltage............... 6.0
Filament current, amperes............ .25
Amplification factor................... 20.0
Plate voltage, maximum............... 45.

Grid bias, at 22.5 volts on plate....... —1.0

Grid bias, at 45 volts on plate........ —22

Grid resistance, megohms............. 2.0 or 3.0
Grid condenser, mfd.................. .00025

The tube is sensitive both as a grid bias detector and as a
grid leak and condenser detector. When bias detection is used
maximum detection efficiency is quite critical with grid bias,
as may be seen from Fig. 27, which shows the change in the
audio frequency output voltage with variation in the grid bias
for a given modulated radio frequency voltage. The peak of
the curve falls at 2.25 volts on the grid. As the bias increases
above this value the detecting efficiency falls rapidly to zero
at about 3.5 volts. It also falls, although less rapidly, as the
bias is decreased below 2.25 volts, but it does not fall to zero
for any negative bias. The curve in this figure is for 45 volts
on the plate.

A peculiarity of this tube is that it takes considerable grid
current even for negative values of grid bias. The variation
in the grid current with bias voltages is shown in Fig. 28. It
will be noted that the current is zero when the grid bias is
about 225 volts negative. For lower negative values of bias
the grid current is positive and increases very rapidly as the
bias is reduced. Thus at minus 1.5 volts the current is 13 micro-
amperes. As the bias is increased above 225 volts the grid
current flows in the other direction, but the variation in the
current with bias change is not great.

Most Sensitive Detecting Point

A comparison of Figs. 27 and 28 shows that the greatest de-
tecting efficiency occurs at the point where the grid current is
zero, or where the bias is 2.5 volts. This is to be expected
since the point in question is at the knee of the curve where
the grid rectification is greatest.

The relation between the plate voltage and the plate current,
at three different grid bias voltages, is given 'in Fig. 29. By
interpolating between the 1.5 and 3.0 volt curves at 45 volts
on the plate we find that the plate current at 2.25 volts on the
grid is 0.8 milliampere. This assumes, of course, that the
effective plate voltage is 45 volts, and not the applied voltage
in the plate circuit. However, if a transformer follows the
tube we may assume that the effective voltage is the same
as the applied voltage, so that the plate current is 0.8 milli-
ampere.

The relationship between the modulated radio frequency
input and the audio frequency voltage across the primary of
the coupling transformer is shown in Fig. 30 for plate voltages
of 225 and 45 volts. Complete modulation of the radio fre-
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FIG. 29
PLATE VOLTAGE, PLATE
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THE 200A FOR THREE
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quency voltage is assumed, Both the output voltage and the
input voltage arc measured in millivolts,

The curves were taken with a grid condenser of .00025 nid.
in the circuit, a grid leak resistance of 3 megohms, and a grid
return to the negative end of the filament. This return should
always be used for this tube. whereas for high vacuum tubes
the return should always be made to the positive end of the
filament. .

A practically linear relationship between the input and out-
put voltages when the plate voltage is 22.5 volts is noted, and
only a slight curvature when the plate voltage is 45 volts.

Tube Noises

When this tube is first turned on there is a hissing sound
in the signal, but this stops after about two minutes, It is
due to the formation of alkali vapor while the tube is warm-
ing up.

Some tubes of this type may be microphonic and for that
reason it is recommended that tlie tube be put in a cushioned
socket, and in extreme cases that it be loaded down with a

lead cap. 1f the amplification after the tube is not too great,
these precautions are not necessary but they are always
desirable.

Due to the flow of grid current the selectivity of a recciver
is slightly less when this tube is used than when a high vacuum
tube is used in the same circuit. This reduction in the seclec-
tivity can he offset by loosening the coupling between the
antenna and the first tuned circuit, or by using a shorter
antenna, and this compensation may be effected without a
reduction in the sensitivity because of the greater sensitivity
of the tube as a detector, ' . '

The tube works well as a regenerative detector, sliding in
and out of oscillation smoothly. thus permitting use of maximum
regeneration without troublesome “spilling over.” The ordinary
three-circuit tuner may be used but due to the high plate
resistance of the tube it is usually necessary to advance the
tickler a little farther than if a high vacuum tube oi low
amplification factor were used for detection. o

Since the amplification factor of the tube is high, it will work
efficiently in a resistance coupled circuit. A plate coupling
resistance of about 10'0,0(1()_ohms should be L'IS(.‘d_. _\\'_hen this
coupling is used. especially in a regenerative circuit, it is neces-
sary to increase the applied plate voltage until the net plate
voltage is at least 22.5 volts. This means that the voltage in
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- FIG. 32
THE CIRCUIT OF A GRID BIAS DETECTOR USING A
200A TUBE. THE APPLIED PLATE VOLTAGE IS 45
VOLTS AND THE TOTAL EFFECTIVE BIAS IS 25 VOLTS.

the plate circuit should be from 90 to 133 volts when the plate
coupling resistor is around 100,000 ohms.

The superiority of this tube as a detector is not noticed on
strong signals and for that reason it should not be compared
with other detectors on such signals. It shows up to greatest
advantage on very weak signals.

How to Obtain Bias

The one volt grid bias required when 22.5 volts are used
on the plate of this tube can be obtained irom the 4 ol ballast
resistor in the filament circuit. The 2.25 volts needed for bias
when 45 volts are used on the plate can be obtained in part
from this ballast and in part from a 1.5 volt dry cell. This
combination gives a slightly higher bias than that which is
required for maximum detecting efficiency, but the reduction
in the sensitivity is negligible. The grid bias method of detec-
tion gives better quality on strong signals. Hence when there
is a great deal of radio frequency amplification and when best
quality 1s desired, this method should be used.

112-A
“HE 112A tube is useful as radio frequency amplifier,
detector, oscillator, audio frequency amplifier, and as
power output tube. As detector it may Dbe used with

cither grid condenser and leak or with grid bias and may be
tollowed by either resistance or transformer coupling. It works
excellently as a regenerative detector and oscillates more freely
than the 201A due to its high mutual conductance. As an
oscillator it is particularly useful in Superheterodyvne receivers
and in short-wave converters. As audio frequency amplifier
it may bhe used with any of the standard types of coupling,
such as resistance, transformer, and impedance, with less dis-
tortion than when a 201A tube is used in the same setting.

As an output tube it will give a maximum undistorted power
of 300 milliwatts when the plate voltage is 180 volts and the
grid bias is 13.5 volts, the load resistance being twice the value
of the internal plate resistance of 4,700 ohms. The power out-
put when the plate voltage is 157 voits and the grid bias is 10.5
volts 1s 195 milliwatts.

The filament is of the oxide coated type and is rated at 5 volts
and 0.25 ampere. \When the tube is used as power amplifier
the filament current may be either direct or alternating, but
when it is used for any other purposes in a receiver the filament
current should be direct only.

CHARACTERISTICS OF 112A TUBE

Filament voltage.............. .. ......... 3.0

Filament supply wvoltage................. 6.0 DC or 5.0 AC
Filament current, amperes................ 0.25

Amplification factor....................... 8.0

Plate voltage, maximum. ................. 180

Grid voltage, with 180 on plate.......... 13.5

Grid to plate capacity, mmfd.............. 10.5

Grid to filament capacity, mmid.......... 6.0

Plate to filament capacity, mmfd.......... 5.5

In external appearance the 112\ is identical with the 201A
and has a standard UN base fitting into ecither the old bayonet
or the new push-in sockets.

The tube is relatively free from microphonic disturbances,
due to the rugged internal construction. Thus there is little
need of mounting the tube in a cushion socket or of taking
any other special precautions against troubles of this kind.
This applies both when the tube is used as detector and as
amplifier.

Use as Detector

When the tube is used as a detector with grid leak and con-
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denser, the capacity of the grid condenser should be .00025 mid.
and the grid leak’s resistance should be 2 or 3 megohms. The
grid return should be made to the positive end of the filamént.
An effective plate voltage of 45 volts is recommended when
the tube is used in this manner.

When the grid bias method of detection is used, higher plate
voltage may be used, but whatever voltage that is applied it
should be accompanied by the recommended grid bias. When
the applied plate voltage is 180 volts and the appropriate grid
bias 1s used, the detected output will be so high that in many
instances it is unnecessary to uge more than one stage of
audio {requency amplification, provided that the radio frequency
voltage applied on the grid of the detector is suitably high.

BIAS VOLTAGES FOR THE 112A

Detector Amplifier

Plate Bias Grid
Voltage Voltage Voltage
5 3.0 0

67.5 6.0 3.0
90 7.5 4.5
135 13.5 9.0 .
157 16.5 10.5
180 18.0 13.5

When the tube is used as power amplifier with alternating
current on the filament, the proper grid bias for amplification
can be obtained by using a bias resistor of 1.350 ohms in the
lead to the mid-tap of the S5-volt filament winding. This
value, however, is not easily obtainable and therefore either
1,250 or 1,500 ohms may be used. In a push-pull stage with
two tubes the resistance should be half as great.

When the tube is used as an oscillator it is operated essen-
tially as an amplifier and the same grid bias and plate voltage
combinations should be used. However, it may also be con-
nected up as a regenerative detector with grid leak and con-
denser. The grid leak resistance mayv be considerably lower
when the tube is used as oscillator than when it is used as
detector.

Use as Audio Frequency Amplifier

As audio frequency voltage amplifier the tube should be used
in the same manner as the 201A tube in resistance, impedance
or transformer coupled circuits, The plate and grid voltages
should be as recommended in the table. Coupling impedances
may have the same values as those specified for the 201A tube.
If a transformer has been designed for a 201A tube it will
work better with a 112\ tube, because the mutual conductance

of this tube is higher and the internal resistance is lower,
zug ¥oo R 5) X ,\':’ §
' 112-A / / / y y
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FIG., 34
A FAMILY OF PLATE VOLTAGE, PLATE CURRENT
CURVES FOR THE USUAL OPERATING GRID VOLT-
AGES OF THE 112A TUBE, AND TWO 10,000-OHM
LOAD LINES.

FI1G. 35
LOAD RESISTAXNCE, OUTPUT POWER CURVE FOR
THE 112A TUBE WITH 135 VOLTS ON THE PLATE AND
9 VOLTS ON THE GRID.

Therefore the amplification will be higher and the quality will
be better.

Because of these characteristics the 112A tube is especially
valuable in the stage preceding a power output tube of the
types 171A, 245 and 250, which require a high signal voltage.
Of course, it is also valuable as a voltage amplifier to feed
a push-pull stage of these tubes.

Fig. 33 gives the relationship between the plate voltage and
the plate current for the 112A tube for plate voltages less
than 100 volts. The usefulness of the curves is mainly to
determine the effective plate voltage when the plate current
is known and the grid bias is zero.

In Fig. 34 we have a family of plate voltage, plate current
curves over the operating range of grid voltages. Two load
lines, both for 10,000 ohms, are drawn across the curves. One
of these lines, the lower, is for an applied plate voltage of 180
volts and the other is for an applied voltage of 225 volts.

The minimum permissible plate current is taken at one milli-
ampere and is indicated by the dotted line parallel to the
voltage axis.

Let us calculate the output power of this tube when the
applied voltage is 180 volts. We note that the 180 volt load
line crosses the minimum current line at 170 volts on the plate
and 17.5 on the grid. If the signal amplitude is such that
the grid swings between zero bias and 17.5 volts, the double
amplitude of the plate voltage change is 95 volts and the double
amplitude of the plate current changé is 9.4 milliamperes.
Therefore the maximum undistorted output power is 112 milli-
watts, which is obtained by taking one-eighth of the product
of 95 volts and 9.4 milliamperes. This requires a grid bias of
8.75 volts. At this bias the steady plate current is 5.8 milli-
amperes and the effective plate voltage is 130 volts.

A Greater Output

1f we take the upper load line the power output is 197 milli-
watts and the required bias is about 12 volts, and this makes
the effective voltage on the plate approximately 160 volts.

These output powers are based on the supposition that the
load on the tube is 10,000 ohms and purely resistive.

In Fig. 35 is shown the relation between the load resistance
on the tube and the undistorted output power when the effective
plate voltage is 135 volts and the grid bias is 9 volts. The
maximum occurs when the load resistance is ahout 9,000 ohms.
Since the quality improves as the load resistance increases and
the reduction in the output power is small as the load increases,
it is clearly advantageous to use a higher load resistance than
twice the value of the internal resistance of the tube. Accord-
ing to the curve in Fig. 35 the output power is 120 milliwatts
when the load resistance is 10,000 ohms.

;
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A POWER BATTERY OPERATED AMPLIFIER WITH
A SINGLE 112A AND AN OUTPUT FILTER.

www americanradiohistorv com


www.americanradiohistory.com

RADIO WORLD

August 23, 1930

Trouble-Shooting v

practice it once was.

In the early days here and there someone with a one-
tube receiver, probably using a WD-11 tube for which he paid
$9, wondered why the music stopped. Having no means of
knowing, he probably carried the “treasure box” into town
where the local electrician succeeded in burning out the filament
of the tube only to find that the main cause of interrupted
reception was a broken tickler lead through the insulation was
intact.

Before the advent of the AC receiver, batteries were the
only source of power both for filament and plate circuits, with
the result that there was keen competition among the fans for
the type and arrangement of battery and cell grouping that
would provide the most continuous and trouble-free service.

This “competition” was especially lively among the amateurs,
who assiduously operated transmitters, and to this class of en-
thusiast the advent of commercially practicable transformer
designs was a boon.

Cast from the Matrix of Amateur Effort

TROUBLE shooting in radio receivers is not the haphazard

The amateur radio operator fostered and encouraged the
combined study and practice of the radio art, and because he
received little or no outside help, he had to lean on fellow ama-
teurs, although frequently each man had to depend on his own
initiative to solve the intricacies of the behavior of a particular
circuit. R

Therefore the radio amateur of years gone by was equipped
by sheer necessity with keen perception, ability to reason and
the determination to win out, no matter how difficult were the
obstacles.

Of course time then was relatively valuable and no doubt
those pioneer workers' realized the disadvantages they worked
under. The more foresighted ones visioned the greater degree
of progress attainable with improved apparatus.

Many of these former amateurs, now grown up with the art,
look back upon the old days and doubtless see now that the
present secure status of the radio industry as a whole is cast
from the matrix of amateur effort and accomplishment.

Today there is a wholly changed attitude pervading the tech-
nical field. A new type of radio interest and activity known as
“trouble shooting” has developed and the type of individual
that is engaged in this new calling is called a “service man.”

The duties of the service man are standard, yet on occasion
even an experienced service man finds himself face to face with
a problem that stumps him.

Sixth Sense, or Meters, Found Necessary

Here we find the real division between the service man, on
the one side, and the expert trouble shooter on the other. The
trouble shooter is technically trained to a degree resulting in
his being capable of locating electrical faults by a system of
rational procedure that is due to a combination of study (per-
haps in spare time) and work-a-day practice. Formerly trouble
was traced down, as well as could be under the circumstances,
with the five senses. Today all realize that to be a real trouble
shooter you need meters.

As recently as six years ago the necessity for the under-
standing of meter indicated values, as applied even to tube
measurements, was not widely appreciated, and one of'the
accepted ways of “testing” a tube was to substitute for it a
similar tube under operation in a set. Now compact ‘_‘testers”
are used, frequently those equipped with a cable with plug
attached, to plugged into the “live” set socket, and put the
tube in the tester socket, thus furnishing instantly the mamn in-
formation about the conditiog of the circuit: plate current, plate
voltage and filament voltage.

Some radio sets, however, do not develop what would be
termed a-standard trouble, hence it is often necessary to carry
out some tests that are of an interpolative rather than directly

deductable character.

Inaccessibility Factor Overcome

An instance of this is when it is desired to read the rectifier
tube output current when this tube is a two-element rectifier
(or full wave). Most set testers are arranged to read the plate
current of the 224, 227, 222 and other types of tubes, but when
it becomes necessary to find out what the total load current of
a 280 tube is, or two 28ls arranged for full-wave reptiﬁcation,
without getting at the “works it will be appreciated that
something out of the ordinary will have to be done. .

The usual connections to the 280 tube consist of two high

By John

tension secondary leads that go to the two plates and two heavy
leads that supply the filaments.

The filament supply secondary winding is provided with a
center tap that is not very accessible, in fact often is most in-
acessible. Some sets have provision for a dynamic speaker field
coil to be operative when placed in series with the filter net-
work, or in parallel with a bleeder resistor, no opportunity is
likely for an accurate test because of the presence of an un-
known bleeder current through a resistor.

The procedure is as follows: Provide yourself with a small
portable filament transformer with which you. can light the
filament of the 280 tube and place this transformer so that it
does not come in contact with the receiver chassis. It could be
mid-tapped.

Then provide a four-prong socket with the plate prong ex-
tended so that the socket is somewhat elevated. Also provide
two heavy flexible filament leads that will attach to the short
filament prongs and will lead over to the auxiliary trans-
former. Then you may run a lighter weight conductor from
the mid-tap of the auxiliary transformer to a single (or double)
filament prong assembly that plugs in to the regular 280 socket
in the receiver.

If the filament current is two amperes at five volts, the set

Right o
QUESTIONS

(1)—There can be no true push-pull action in a direct coupled
circuit built in the form of push-pull amplifier, because the junc-
tions of two grid leaks are grounded so that each one works
independently.

(2)—If it were possible to couple a push-pull output stage to a
push-pull resistance coupled amplifier so that the junction of the
two grid leaks is ungrounded, true push-pull action would be
obtained.

(3)—If there is an impedance common to the plate circuits of
the tubes of a direct coupled amplifier the effect of this impedance
§an practically be nullified by building the circuit in symmetrical
orm.

(4)—If the proper value of the grid bias resistor of a tube is
2R ohms, the proper value of the bias resistor in a push-pull stage
using the same tubes, or in a stage of two parallel tubes of the
same kind, is R ohms. That is, the proper value is one half for
two tubes.

(5)—Ii a push-pull circuit is accurately balanced there is no
signal current in the leads common to the two. For example,
there is no signal current in the grid bias resistor. For this reason
it is unnecessary to by-pass the grid bias resistor, or any other
common impedance.

(6)—A 201A tube can be used as a low-voltage rectifier for the
purpose of supplying a grid bias or a low rectified current.

(7)—The voltage amplification of a 240 tube in a resistance
coupled circuit increases without limit as the plate coupling resistor
is increased.

(8)—When the plate of a tube is connected to a tap on a voltage
divider the effect is equivalent to connecting a resistance in shunt
with that part of the voltage divider which is between the tap and
B minus, and the connection alters the current and voltage dis-
tribution in the voltage divider.

(9)—A vacuum tube the plate circuit of which is connected in
parallel with a fixed resistor and in the grid circuit of which is
impressed a’ signal voltage, or any variable voltage, may be re-
garded as a variable resistance, the variation depending on the
variation of the voltage in the grid circuit.

(10)—The variable resistance in the plate circuit of a vacuum
tube can be utilized as an automatic volume control.

ANSWERS

(1)—Right. The criterion as to whether a circuit is push-pull
or not is that the even order harmonics are balanced out, that is,
those harmenics generated in the stage ahead of the coupler. They
cannot be halanced out if the junction of the grid leaks are
grounded for the plate signal current of each tube can flow to
ground without affecting the other. Hence the even harmonics set
up voltages across both leaks and these voltages are transmitted
to the grids of the following stage.

(2)—Right. If it were possible to couple the second stage to
the first in such manner that the grid leaks were not grounded
at the junction the even order harmonics could not flow through
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will play. Now you merely insert a milliamnieter in series with
the light weight conductor and the result will be the indication
of the total B current drain. The milliammeter selected should
have a range of at least 0-200 milliamperes to be capable of
indicating any overload.

Apportionment of Current

The simplest way to find out what portion of the total cur-
rent is true plate current and the balance bleeder current
(where a voltage divider is used) is to measure the plate current
of each tube separately and there deduct the sum of these cur-
rents from the previous total.

For instance, suppose the set contains the following:

Four 224 @ 4 milliamperes
One 227 @ 1 milliamperes
One 227 @ 10 milliamperes
Two 245 @ 34 milliamperes
Total 49

The total current indicated before was 89 milliamperes, say,

Wrong?

the grid leaks but would be balanced out. Each grid of the second
stage would then get one-half of the signal voltage drop in the two
leaks, and this voltage would not contain the even order harmonics.

(3)—Right. The fundamental signal currents flow in opposite
directions at every instant through the common impedance and
since they are equal in magnitude there is no net current of funda-
mental frequency in the common impedance.

(4)—Right. The steady plate current is doubled and therefore
in order to maintain the voltage drop the same, it is necessary
to cut the resistance in half. This is true for both push-pull and
parallel operation.

(5)—Right. This follows from (3). Since there is no net
current of the signal frequency in the bias resistor there is nothing
to by-pass and hence there is no need for a by-pass condenser.
Unfortunately there is rarely a perfectly balanced circuit and there-
fore it is well to use a condenser. The transformers may be
accurately balanced but the tubes are usually different.

(6)—Right. The grid and the plate are tied together to form
the anode. If a resistance and a filter are placed in the output
the voltage drop in this resistor can be used for bias. If the
resistance is high it does not require much capacity in shunt or
inductance in series to take out of ripple.

(7)—Wrong. It increases to a definite limit and that limit is
the amplification constant of the tube. For example, if the ampli-
fication constant is 30, the voltage amplification can never exceed
this value no matter how high the coupling resistance is. Indeed,
it can never be reached. But it is practical to get a gain factor
of 25.

(8)—Right. The tube takes current of a definite amount. The
equivalent resistance of the plate circuit to direct current is the
ratio of the voltage applied across the plate and filament to the
current. For example, if the voltage is 180 volts and the current
is 6 milliamperes, the equivalent DC resistance is 180/.006, or
30,000 ohms. The value of this equivalent resistance also depends
on the grid bias of the tube.

(9)—Right. This follows from (8). Since the effective DC
resistance of the plate circuit of the tube depends on the grid bias
the resistance varies with the bias. It makes no difference how
the bias varies, slowly or rapidly, or according to some definite
law. However, it is not necessary that a fixed resistor be con-
nected in parallel with the tube.

(10)—Right. Suppose the€ screens of the tubes in a radio fre-
quency amplifier be fed through a resistance. There will be a
definite voltage drop in this resistance and hence a definite voltage
on the screens. The amplification has a certain value. Now if
the plate circuit of a tube be connected across this resistance and
a signal voltage be put on the grid of the tube. The resistance
of the tube will vary and hence the resistance of the combination
of tube and fixed resistance. Therefore, the voltage drop will vary
and so will the voltage on the screens. Hence the amplification
will change in accordance with the signal voltagp impressed on the
tube. It is only necessary to arrange the circuit so that the
amplification is decreased as the signal voltage increases.

therefore the bleeder current must be the difference, or 40
milliamperes.

From these data you can compute the voltage total supplied
to the plates by merely multiplying the applied plate voltage
by the observed plate current in each case, and you can also
make a similar measurement on the voltage divided and in this
case the voltage drop across it is obtained between the chassis
and the plugged-in filament prong.

It will be seen that this description of a test method does not
involve even withdrawing the set from its cabinet.

Don’t Guess What the Trouble Is

This same isolation test is one of the simplest means of find-
ing a defective buffer condenser, because you merely include a
25 watt 110 volt lamp in series with the milliammeter and if
there is execessive current the lamp merely lights up. The
milliammeter of course will deflect off scale but not dangerously
so, since the lamp protects it.

A point in connection with trouble shooting is that it is
always best to try to find out what’s the indicated trouble before
you start to look for surface indications.

When you are asked to fix up a set it isn’t necessary to begin
to tell the owner what's “likely wrong,” even if he invites an
opinion, for the truth is that until you have tested out the vari-
ous circuits you don’t really know.

A power transformer may have been correctly wired but care-
lessly connected with the result that a short developed on the
high-tension secondary. This short created a voltage surge that
punctured the secondary insulation, but after the short is cleared
the transformer operates all right.

But in another similar case the same thing happens and the
same cure is applied but the insulation puncture is permanent,
necessitating a new transformer, if the puncture is really bad
and not merely leakage through a layer of surface carbon that
was formed when the breakdown occurred.

Thus are the hard-to-get-at-facts, at first
brought to light and the problem is solved.

But these are not the only problems that confuse. There
are others, such as what's wrong when the plate voltage is
excessive and the grid bias voltage is too high, or there is no
plate current. N

Hkas? the voltage distribution gone west or is the tube on the
rocks?

Also what’s the best way to get at the trouble, if possible
without, removal of the set from the chassis?

sight obscure,

Instance of an Open Bias Resistor

Most of us are aware by this time that 227 tubes function
via a resistor that is placed in series between the cathode
and ground (chassis) and that the tube’s plate current flows
along a circuit formed by a path that can be traced from the
cathode in the tube down the tube prong to the resistor then
through the resistor to the chassis to the low end of the voltage
divider. The resistor furnishes grid bias to the extent of the
voltage drop due to plate current flow.

In any case the path of the plate current is traced from the
voltage divider tap to the plate of the tube to cathode.

Imagine a type of test socket on “stilts” that is so arranged
that the cathode prong instead of leading straight down, as it
usually does, is cut off short, and a suitable small clamp termi-
nal is attached. Insert the original tube in the stilt socket and
connect, say, a 2,000 ohm resistor between this short clamp
terminal and the chassis (being careful to make a clean con-
nection) and also shunt this resistor with a .01 microfarod fixed
condenser.

If the set be now turned on and it will play, the extra resistor
supplied was all that was required, hence a new regular 2,000
ohm resistor must be supplied to make the temporary repair
permanent.

If a 227 tube employed as an audio tube should suddenly
begin to glow excessively blue you may be sure that if a meter
test shows nothing wrong, that the tube in question has “gone
west” and the only remedy is to replace a new tube.

Test for failure of first audio transformer by inserting ear
phone tips on first audio grid in tube socket, and touch the
chassis with the other (being sure you make good contact)
phone cord tip, failure to hear music, etc., means that the trans-
former is defective, and if there is plate voltage on the detector
plate it is obvious that the secondary of this first audio trans-
former is open. -
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A Test Cage

By Jackson Woodrow
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[STRIBUTION of parts in a set influenced many proper-

ties of the set and while coil design does not account for

everything still it is an important item. Changes in coil
designs are easy to make and whenever a new tube appears
on the market, and especially if it should prove to be a radio
frequency amplifier, you'll see a batch of new coils almost
over night.

From 1922 to 1924 we had a spell of “low-loss” merchandise,
a lot of which was anything but low-loss, electrically speaking.
After a while popular demand for this stuff was less pronounced
and finally it fell to zero.

Technically, however, the aspect of the demise of the low-
loss part, and particularly the low-loss coil, is one that shows
that some of the early “coil makers” were striving for some-
thing else besides the greatest possible reduction of distributed
capacity: The words “low-loss” had the magic effect upon the
mind of the radio set fan.

The tubes then available were the triode type and most cir-
cuits made up with them had a tendency to oscillate uncon-
trollably, unless some damping means were provided.

The Neutrodyne’s Entry

The most notable contribution here was Prof. Hazeltine's
neutrodyme, which was developed at Stevens Institute of Tech-
nology at Hoboken, N. J.. and presented publicly during 1923.

Subsequently some designers who realized the far-reaching
importance of this improvement tried to find various ways of
achieving the same effect, and two general types of “neutralized
field” coils appeared.

One of these was the “astatic” coil and the other was the
“toroid.” The principal excuse for their use is found in the
fact that their external magnetic field is very limited in effective
radius, and for this reason their use in radio frequency circuits
as a means to help to suppress undesirable feed back due to
stray magnetic flux effects was advised. But they were not
likely to retain the degree of electrical constancy over a period
of time, as was retained by single-layer solenoids, and further-
more the use of some kind of binder, applied in liquid form that
subsequently dried out, resulted in the development of excess
distributed capacity. And last, but most important, the measure
of a coil's efficiency is its magnetic field, and if a coil has a
low field it is a high-loss coil!

The most efficient coil is the solenoid or single-layer coil.

Some designers have found it necessary to have a coil of
high inductance, but have very limited space in which to locate
this coil—therefore they employ a style of winding that is
known as the self-supporting weave type. )

This coil is a multilaver winding, but its distributed capacity
is much lower than the end to end wound coil and the coil is
used frequently as an oscillator inductance in Superheterodyne
circuits.

A Test Cage

Fans who have the time and inclination can set up a simple
test, to determine for themselves the effectiveness of some par-

ticular coil or other. The test is best performed in a wire
enclosure called a test cage.

The frame work is 2-inch square soft lumber and you con-
struct a framework and provide for a door, say 5 feet by 30
imches wide—some cages employ a double sheathing of light
gauge copper sheet, but these are too expensive.

The fan likely to construct his own cage throughout would
be just as well provided for if he used ordinary half inch mesh
chicken fence wire, well galvanized, and which comes in 30
and 36 inch widths.

There are to be two layers of this wire and they are to be
attached to the finished skeleton framework, one on the outside
and the other to the inside. The selvage edges of the wire are
to be butted together and may be laced with copper wire, and
then to be soldered well.

After you have finished vou will have two insulated metallic
suriaces with the exception of the door opening.

The door frame is covered now and when you have soldered
up the seams the door is to be fitted.

The outside metal covering is to be grounded thoroughly from
several points along its exterior surface and the inside layer
is to be connected to it at six equally spaced points—i.e., top
and bottom and all four sides, right in the center of the panel

You now have an embryo shielded radio laboratory within
which you can do almost anything yvou want without causing
anvone else the slightest radio set interference.

Shielding the Power Input

If the cage is open you won't require any special lighting
arrangement, but if it is finally covered with wall board you'll
require some lights. .

If the power line enters the cage the advantage of shielding
is partly lost. Hence the correct procedure is to place radio
frequency chokes in both sides of the power line and locate
these chokes in a shielded box outside the cage and arrange a
mid tap by-pass condenser to ground. These are not com-
mercial RF chokes but special ones, about 100 turns of No. 18
wire on 3-inch diameter. : .

Or you could use a transformer and simply mount it in a
shielded and grounded box mounted on the cage and run the
secondary wires inside right from the shielded box.

With the cage all completed place a Superheterodvie or any
other sensitive radio receiver in the cage and with the door
open tune in a powerful station, and then close the door.

The signal should cease, or at least be of very low intensity.
You will find that if you connect the door frame’s outside layer
to the cage’s outside layer of wire mesh, that the signal will fade
cut to inaudibility.

Generally speaking. the tighter the cage is made against out-
side interference, the higher is the grade of work that you
can do. }

Assuming then that the cage is tight, the next step is to
install the worktable and arrange your instrument layout.

Equipment Suggested

Here is some equipment useiul generally:

A 24-volt storage battery

A S-ampere tungar charger

A good A eliminator

A good B eliminator, using 280 tube

Another high voltage source, preferably a copper oxide recti-
fier capable of furnishing 300 volts at around 1 ampere,

A wave meter, or a resonance indicator.

An oscillator, covering the broadcast range.

An oscillator, tunable over a 10 to 100 KC range. ..

A modulation device for use with the broadcast oscillator.

This is only a partial list, and any who are interested can
write in for further suggestions.

Regarding the general coil test, suppose ‘that you have two
coils that are similar, and that these are the only coupling
media between an exciting and a responsive circuit. .

Ii. therefore, you will compare similar coils under conditions
of similar transmission frequency and similar coupling or vary
the coupling according to the degree of response of the pick
up circuit in a shielded room you will be able as a result of
such tests to evolve comparisons of coils and determine the
degree of coupling necessary to provide the Dhest average
response over the selected frequency band vou may intend to
use, or even the regular broadcast band of 1,000 kc in width.

It is a good plan to make a second test in a case like the
above, emploving some modulation.
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Meter Range Extension

By Hollis Fairbanks
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is not always a simple matter financially and it is thought

that some fans would like to know of some simple general
procedure by means of which they can increase the readable range
of their present ammeter, voltmeter or milliammeter without the
strict necessity of applying to the meter’'s maker.

If you have reasonably good instruments in the first place, and
they check reasonably well, and care is taken to avoid temperature
changes of any consequence, (less than a degree or so above room
temperature) the percentage of error will not be very serious.

A voltmeter, if it is of the moving coil.or d’Arsonval type, is
usually a very low range milliammeter placed in series with a
very high resistance, and since in these moving coil systems
detlections are proportional (an evenly graduated scale is assumed)
to the deflecting forces, the instrument’s range may be extended by
merely increasing the series resistance. The sensitivity is not
affected.

T HE acquisition of high-range electrical measuring instruments

Etending the Range

Assume that the fan has no way of knowing in advance what
his present voltmeter resistance value is, but he must extend the
range to some desired value.

Suppose he has a 0—200 volt instrument and he wishes to extend
the range to 800 volts. Suppose further that there are 40 scale
divisions. It is apparent then that under the present condition
the indicated voltage per scale division is 5 volts. Now two courses
are open. FEither impress a constant voltage on the meter terminals
of exactly 20 indicated volts, and add sufficient resistance to reduce
the indicated deflection to omne division, or else impress the full
scale indicated voltage of 200 volts, and add sufficient resistance
to reduce the deflection to ten scale divisions.

It is obvious that the instruction applies to any voltmeter at all,
and just as long as the added resistor stays “‘cold” you are safe
and need not be interested in the absolute value of the added resist-
ance. The need often arises to make such an indicated voltage
extension and it may be safely done as outlined above.

The ammeter, if it is of the d’Arsonval type, consists of a moving
coil suspension that constitutes a millivoltmeter, and it measures
“amperes” by virtue of the potential difference across a resistor
of very low ohmic value called a shunt. This “shunt” or current
by-pass, is usually located within the instrument case. if the am-
meter is a small one, and there is as before no serious temperature
change involved when the instrument is in use. ’

Let us suppose again that the fan has a 0—10 ampere instrument
and that ‘there are 40 scale divisions all told. Then each scale
division indicates ¥4 of an ampere. It is desired to raise the
indicated scale reading to 40 amperes.

Here, as before, we don’t know anything about the instrument

at all, except that it is uniformly graduated and that there is an
inaccessible internal shunt.

But there are usually two extra hexagon nuts on each terminal
post and we may as well use them to hold an external shunt which
we are going to make.

Select two pieces of copper say 34 inch by 1 incli, of 3/32 inch
stock.

Drill these so that they will fit over the terminal posts snugly
and remove any burrs due to drilling, and cut a slot in either
copper piece so that the shunt strip will fit in say to a depth of ¥4
inch. Theoretically the resistance of this strip is 14 of the seli-
contained shunt resistance, but as we cannot remove the component
parts to ascertain this, provide a shunt strip that can be easily
pared down. The adjustment of the meter reading by this means
will be accurate finally even if it’s a tedious process.

This strip is made of 1/32-inch copper strip 34 inch wide and of
sufficient length to span the intervening distance which in the case
of a small meter under the conditions above prescribed will not
exceed 114 inches.

The strip is preferably silver soldered to the contact lugs.
cooling, clean the soldered joint

From a source of constant current adjust the indicated current
(without using the extra shunt) to 10 amperes and then add the
outside shunt, clamping it securely in place, and you will find that
the meter reading will be considerably below what it was previously,

But the source of current is constant, so all you have to do is
to pare the shunt down with a sharp knife until the scale deflection
is one scale division. Therefore, as there are 40 scale divisions
the iustruments scale has been extended to 40 amperes.

Upon

Watch the Contact

1f the milliammeter is of the d'Arsonval type and of low range
the general instructions outlined above may be followed, only it
will be necessary to observe extreme care in the manufacture of
a shunt. There must be positivg and uniform contact at the shunt
terminals and this means that the copper blocks must be very flat
and clean at the points where they are clamped to the meter’s
terminal posts.

Those who have a direct reading ohmmeter and may desire to,
exiend the scale reading may do so by providing a “standard”
resistance that causes the ohmmeter to indicate its maximum resist-
ance value.

Then if the unknown resistance is found by measurement to
exceed the resistance indicating capacity of the ohmmeter, it is
only necessary to place the “standard” in parallel with it, and read
the deflection.

Then, recollecting thdt the resultant parallel resistance is- the
reciprocal of the sum of the reciprocals of individual resistances,
it is a simple matter for the fan to multiply the usefulness of the
maxinium range.

[llustrating the above let us assume the following :—

Indicated reading = 2,500 ohms. i
“Standard” resistor value = 3.000 ohms

’

Parallel Resistance Formula

The formula for resistance in parallel is

R= —
1 1

13, R.

where R is the unknown, and R1 and R2 are two parallel resistors.

Since the requirement is to find an unknown resistance value that

is greater than cither of the two values shown, it is obvious that

the value indicated in the meter is greater than the standard.
Solving we find:

1 1 1
Indicated ohms 3,000 ohms - Unknown
and substituting values we have,
1 3,000 — 2.500 500
2500 3000 7,500,000 7,500,000

= 15,000 ohms. the value of the upknown.

Therefore, a calculation plus a carefully measured standard have
provided the desired results.

Fig. 1 shows an ohmmeter circuit in schematic form, and shows
the principal components involved. ' .

The external battery, a source of constant voltage, is connected
to two instrument terminals, B and BIl, in series with a seli-
contained contact key.

There are two standard resistor arms that are fixed. The two
other arms are the “scale range” and X, the unknown.

For the instrument shown the ranges, L, M and H, correspond
to the table shown. and there is a scale correction circuit, consisting
of two standard resistors that take the place of X when the.
accuracy of the instrument is to be checked up,
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FIG. 840~

THE CIRCUIT OF A HALF-WAVE RECTIFIER AND
FILTER WHICH MAY BE USED WITH A 280 TUBE BY
CONNECTING THE TWO PLATES TOGETHER.

Variation of Condenser Resistance

OES THE alternating current resistance of a condenser in-

D crease or decrease with frequency? What is the approxi-

mate resistance of a good condenser in the broadcast fre-
quency range?—A. R. E.

The resistance decreases as the frequency goes up. At 1,000 cycles
it may be of the order of 1,000 ohms while at million cycles it may
be only a small fraction of *an ohm. .

*
Necessity of Stopping Condensers

S IT REALLY necessary to use stopping condensers in series
I with the loudspeaker when it is coupled to a push-pull stage
by means of two chokes or a center tapped choke?—W. H. H.

It is not. No direct current can flow through the loudspeaker
when it is connected from plate to plate and hence it is not neces-
sary to use stopping condensers. However, condensers are some-
times used because they protect the speaker from the high plate volt-
age. The excuse given for this use is that there is no danger han-
dling the speaker when it is insulated from the plate voltage
source. . . .

When Resistance Is Zero

S IT A fact that the resistance of a conductor, such as a

copper wire, decreases continually as the temperature of the

copper decreases and that the resistance is zero when the tem-
perature is absolute zero?>—C. N. T.

Theoretically the specific resistance of a metal is zero at the abso-
lute zero of temperature, for.the decrease in resistance is propor-
tional to the temperature. If the “curve” is extended to absolute
zero the resistance at the absolute zero is zero. Of course, the
absolute zero has never been reached so that direct observation of
the resistance is impossible, or has been impossible so far. Hence
it is not known whether or not the relation that holds at ordinary
temperatures holds all the way to the absolute zero. However, the
great Dutch physicist Onnes made a series of experiments on the
specific resistance of certain metals within one degree centigrade
of absolute zero and he got values which agreed with the law.
Hence we are reasonably certain that a metal at absolute zero has

zero specific resistance.
* * *

What Bolometer Is
ECENTLY I saw a reference to a bolometer as an instrument
for measuring radio frequency currents. What is a bolo-
meter and if it is a current meter in what respect does it
differ from any other current meter >—T. T. A.

A bolometer is an instrument for measuring current by the change
in the resistance of a wire through which the current flows. The
heated resistance is usually put in the arm of a Wheatstone bridge.
The instrument can also be* used* for *measuring radiant heat.

Merits of Shielding Material

HICH 1S the better shielding material, iron or aluminum?

How thick should a shield be to be effective?—M. J.

Iron is a better magnetic shield for low frequencies. Both
are about equally good electric shields. The thicker the shielding
the better. A thickness of about 1/16 of an inch should be suffi-
cient in any case. . . .

Impedance and Resistance of Tubes

HY IS IT that the plate impedance, or AC resistance, of a
V‘/ tube is different from the DC plate resistance? Is there any
definite relationship between the two values?—]J. E. H.

The plate impedance, or AC resistance, is the resistance of the
plate circuit to an alternating current and it is also the reciprocal
of the slope of the plate voltage, plate current characteristic. Since
the slope of the curve varies the plate impedance varies also. The

DC resistance is the ratio of the voltage applied in the plate cir-
cuit to the plate current. This ratio also varies. There is no defi-
nite relationship between the two except that at the usual operat-
ing point the DC resistance is roughly twice as great as the AC
reststance.

* * *

Removing Hum from Set

I AM BUILDING a B supply for a six-tube radio frequency
tuner and a two-stage, push-pull audio frequency amplifier. I

plan to use the regular filter and a 280 rectifier tube. Would
you rzcommend the use of a condenser across the circuit next to
the r:ctifier tube, and if so, how large a capacity? How much
capacity should I use across the filter at the other places, such as
from the junction of the two chokes to ground and across the taps
of the voltage divider> —N. A. V.

The tendency now is to omit the condenser next to the rectifier
tube. If it is used, it should not be larger than two microfarads.
The larger the other condensers are the better. Some have used
as much as 100 microfarads, distributed among the different posi-
tions. Such capacities are not practical unless they are electrolytics.
From the junction of the two chokes to ground a condenser of 36
mfd. could well be used. Another condenser of equal capacity
might be used across the voltage divider. The remaining 28 mfd.
may be distributed among the voltage taps that are used, reserving
a rather large one for the iuppl}; to the detector.

*x

Cost of Receiver Operation

HAVE a receiver using five 224 tubes, two 227, two 245, and
I two 280 tubes. About how much power does it take to operate
this receiver? What would be the cost per hour if electrical
energy costs 7 cents per kilowatt hour? What is the primary cur-
rer11<t 1{} the supply transformer, the line voltage being 110 volts?
The power is approximately 100 watts, or 0.1 kilowatt. At 7
cents per kilowatt hour the cost of operation would be 0.7 cent per
hour. The current in the primary of the supply transformer is
100/110 ampere. The current will probably be a little higher
than this so that we may s:iy one ampere.
* *

Speaker Field as Filter Choke

S THERE any reason why a DC speaker field should not be
I used as one of the chokes in the B supply filter? Is the field

coil a good choke? Is there any chance of introducing hum
into the speaker?—T. H. O.

There are reasons why it should not be done and other reasons
why it should. If the field coil is used as one of the chokes in the
filter there is likely to be hum introduced. Sometimes the use of
the field coil as one of the filter chokes entails long and awkward
leads. The field coil is not the best choke. If the field coil is con-
nected in series with the supply line it takes a good deal of voltage,
90 volts usually. If it is connected in parallel it takes a lot of
current and may cause saturation of the first choke and hence cause
hum. The advantage of using the field coil as a filter choke is that
one less piece of apparatus is needed.

* * *

Voltage Amplification

N A TRANSFORMER coupled audio frequency amplifier is
I the voltage amplification in a given stage equal to the product

of the amplification constant of the tube and the ratio of turns
of the transformer following the tube? If not, how can the ampli-
fication be estimated?—]. C. L.

The voltage amplification is always less than this amount because
the impedance of the primary of the transformer is finite. If it were
infinitely large the gain would be the product of the two constants.
If the primary impedance is equal to twice the plate impedance
of the tube, the voltage amplification would be 2/3 of the product
of the amplification constant and the ratio of turns. Thus if the
ratio of turns is 1-to-3 and the amplification constant is 8, the
voltage amplification is 16. This is a good estimate. The amplifi-
cation, of course, varies with frequency since the impedance of the
transformer primary varies with frequency.

* * *

What Is Thermo-Junction

N A RECENT issue you referred to a thermo-junction as a
means of measuring alternating currents. Just what is a thermo-
junction?—F. W. K.

A thermo-junction is another name for a thermo-couple. Two
wires of different metals are joined together. If the two wires
are crossed and an alternating current is sent through the junction
from one kind of metal to the other a DC electromotive force will
be generated in the junction and if a milliammeter is connected be-
tween the two terminals not used for the alternating current, a
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direct current will flow through the meter. The amount of direct
current that will low depends on the temperature of the junction.
Since the temperature depends on the amount of alternating current
flowing through the junction, the direct current is a measure of the
alternating current. It is not necessary to send an alternating cur-
rent through the junction in order to get a direct current through
the meter. A lighted match held under the junction will also
cause a direct current to flow. It is easy to try. Take a piece of
copper wire and a piece of resistance wire from an old rheostat.
Connect them to the terminals of a 0-1 milliammeter and twist
‘the free ends together. Heat the junction with a match and note
the detlection on the meter, indicating that a current is flowing.
* * *
Audio Tuning

N RECEIVING code signals would it be possible to tune the

audio frequency amplifier to the frequency of the signal, that is,

to say 1,000 cycles, and in that manner increase the sensitivity
of the circuit and especially to reduce the interfering effects of
static>—A. D. O. .

This is very often done and a very high sensitivity can be
achieved in that manuer. One method is to tune the audio fre-
quency transformers and angther is to tune the acoustic system.
Audio frequency tuning in the circuit makes the set semsitive as
well as less receptive to static. An effective acoustic method of
discriminating among frequencies is to interpose an acoustic band
pass flter between the reproducing diaphragm and the ear. If this
filter is adjusted right a very pure audio tone comies out even if the
input contains much extraneous noise.

* * *
Voltage Distribution

N A VOLTAGE divider the currents in all the resistance sections
between utilized taps are different. In view of this fact how
is it possible to determine the amount of resistance between
two adjacent taps to get the correct voltage difference’—G. N. E.
It is necessary to estimate the currents that will flow in the
ditferent sections of the voltage divider and then divide the desired
voltage difference by the estimate current. The current in one sec-
tion may be taken arbitrarily and that section is hetween the lowest
voltage tap and B minus. The current taken determines not only
the amount of resistance in this section, but to a large extent the
resistance of the other sections also. This current is the so-called
bleeder current. Suppose we assume the bleeder current to he
15 milliamperes and that the voltage across the lowest section of
the voltage divider is 45 volts. Then the resistance should be
45/.015, or 3,000 ohms. In the resistance section just above this a
larger current flows, and the increase is that which flows into the
45 volt tap. To estimate the amount of this current it is necessary
to take into account the number of tubes connected to this tap and
the current taken by each tube. It may be one milliampere or it
may he ten. Suppose we estimate it to be 5 milliamperes. Then
the total current in the second section of the voltage divider is 20
milliamperes. The required voltage drop in this section may be 45
volts, which 1s the case if the voltage at the second tap is to be
90 volts. Then we have for the second resistance section 45/.020,
or 2250 ohms, In the third section still more current flows, the
increase heing that which flows into the 90 volt tap. The voltage
drop in the third section may be 90 volts, which is the case if
the third tap is to have a voltage of 180 volts. The process is
continued until all the resistance sections have heen determined.
* * *

Using 280 in Half-wave Rectifier

WANT to hook up a B supply circuit out of parts that I have,
I namely, two 30-henry chokes, three one microfarad condensers,

e 2 mid. condenser, two 4 mfd. condensers, a voltage divider
with sliding taps, and one 300-volt transformer, single high voltage
winding, and one 280 rectifier tube. Will you kindly publish a
diagram? How can a 280 tube be used in a half-wave rectifier
advantageously >—C. N. N.

The circuit is given in IFig. 840. Connect the two plates of the
280 tube together. The condenser next to the rectifier tube should
he the 2 mifd. unit. the next two should be the 4 mifd. units, and
those across the voltage divider sections should be the ones.

* * *

A Loftin-White Amplifier

HAVE THE PARTS for a Loftin-White direct coupled ampli-
fier but I have misplaced the drawing of the circuit. Will you
kindly publish one for the two-tube circuit?—D. T. B.
Fig. 841 is a diagram of this kind. R1 should be about 50,000
ohms and R2 half megohm. The voltage divider should have sliding
taps so that the proper voltages may be obtained for the plates,

the screen, and the grids.

C ances from the output of a receiver? I have tried various
devices purporting to be static eliminators but most of them

were either signal eliminators or nothing at all—T. A. G.

We can suggest nothing practical along this line, at least not for
broadcast reception. Static is a sign_al coming in on .nearly all fre-
quencies, and no practical way of increasing the signal to static
ratio has been found. Indeed. there is thepretlcal ewdenpe pointing
to the impossibility of finding such a device. Some relle_f may be
found in a loop pick-up, because this is directional and static usually

* *
Static Elimination

AN YOU SUGGEST any way of eliminating static disturh-
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comes irom certain directions. But if the desired signal should come
from the same direction as the static disturbances, or from the oppo-
site direction, a loop does not help either. It has been found that
static 1s relatively absent on the short waves, say below 35 meters.
Sa the thing to do when static is bad is to turn to the short-wave
stations.

Pre-Installation Test
Makes Coils Get DX

Some experimenters have found that coils that are coated
with a thin application of varnish, or collodion, are better per-
formers. The writer has also found that a similar “effect” can
be obtained by shunting the primaries of the radio frequency
transformers of a cascade radio frequency amplifier with a few
micro-microfarads, with better performance of the radio fre-
quency stage or stages involved.

The writer has frequently traced bad, unwanted radio fre-
quency oscillation in receivers to poor tubing and has found it -
possible to “match” coil forms by the simple expedient of plac-
ing them in the radio frequency fields of successive stages of a
cascade amplifier and running modulated radio frequency cur-
rent through them, the source being a carefully adjusted local
transmitter arranged to simulate average reception conditions.

A feature of this test is that the operator can obtain “distant”
signals at will and make a very careful check on the condition
of the test circuit before the coils involved are a part of the
regular receiver.

Join

Radio World’s

UNvERsTY CLUB

And Get Free Question and Answer Service for the Coming
52 Weeks. This Service for University Subscribers Only

Subscribe for RADIO WORLD for one year (52 numbers).
Use tbe coupon below. Your name will be entered on our sub-
scription and University Club lists by special number. When
sending questions, put this number on the outside of the for-
warding envelope (not the enclosed return envelope) and also
put it at the head of your queries. If already a subscriber,
send $6 for remewal from close of present subscription and
your name will be entered in Radio University.

NO OTHER PREMIUM GIVEN WITH THIS OFFER

[In sending in your queries to the University Department please
paragraph and number them. Write on one side of sheet only.
Always give your University Club Number.]

RADIO WORLD,.145 West 45th Street, New York City.
Enclosed find $6.00 for RADIO WORLD for one year (52 nos.)
and also enter my name on the list of members of RADIO
WORLD’S UNIVERSITY CLUB, which gives me free answers
to radio queries for 52 ensuing weeks, and send me my number
indicating membership.

www americanradiohistorv com
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WAB G MAKES
NEW PLEA FOR
SITE IN JERSEY

Trenton, N. J.

Having made an unsuccessful attempt
to find a location for its proposed 50 kw
transmitter in New Jersey, and then in
two places on Long Island, in New York,
WABC has returned to the possibilities
of locating in New Jersey. This station,
in the New York quota, is located near
Crossbay Boulevard, Queens County, N.
Y., and is the key station of the Columbia
Broadcasting System.

Wayne Township,
the new proposed site.
kw construction permit, but the permit
requires that a more suitable site be
found, before the high-power operating
license will be issued.

Governor Morgan F. Larson, of New
Jersey, has written to William A. Stevens,
State Attorney General, to study the ef-
fect of the proposed location of the trans-
mitter in Wayne Township, and to oppose
it if it would cause serious inconvenience
and annoyance to residents of the locality.
The Governor said that a permit actually
had been granted.

Passaic County, is

WABC has a 50

Reason for Previous Opposition

WABC’s prior effort to locate in New
Jersey was opposed on the gro_und of
blanketing of locals and “invasion” of
New Jersey by an “alien station,” since
WABC is a New York station. Other
New York stations have their transmit-
ters in New Jersey.

The Governor’s letter to the Attorney
General follows: ,

“Supplementing my secretary’s letter to
you, expressing my wish that you take
whatever steps you deem mnecessary to
protect the interests gf New Jersey re-
garding the proposed installation of a
kw transmitter for WOR in New Jersey,
I have just ascertained that the Columbia
Broadcasting Co., operating WABC in
New York, has been granted a permit
to erect and operate a 50 kw transmitter
in Wayne Township. Passaic County.

Issues Order

«I have also ascertained that an appli-
cation has been made by the Columbia
Broadcasting Co. to the Board of Public
Utility Commissioners of New Jersey for
a certificate of public convenience an
necessity for the Wayne Township trans-
mitter, and that a hearing thereon will
be held before the Commission, in accord-
ance with the law enacted at the last ses-
sion of the Legislature. .

“I hereby authorize and direct you to
investigate both proposals forthwith, and
if either or both proposals would affect
the best interests of the State and cause
serious inconvenience and annoyance 1n
the immediate neighborhoods, oppose the
carrving out thereo i

-

A THOUGHT ON TELEVISION

ELEVISION is, of course, on the
wav. Until it arrives, however, keep
your old radio_set going merrily and

perhaps in five years—maybe less—yott will
be able to twrn it in for the latest thing m
the see-while-you-hear coniraption. In the
meantime the techmicians will give thewr
best thoughts to the idea and the big radio
companies will be spending their mzllwns
in trying to evolve something that will stand
the acid test. That's the best the public

can cxpect for a long time to come.

Forum ’

Satisfied
ECENTLY I have noticed in Forum
unite a bit of criticism of your maga-
zine, which you have had the courage

to pass on to your readers.

I have been a fairly regular newsstand
patron of Rapro WORLD since the first num-
ber, but recently became a regular sub-
scriber. In all the years that I have been
reading your magazine I have not observed
serious deviation from what appeared to
be a fixed policy to furnish a well-balanced
periodical which appealed to all classes of
readers who are interested in the many
aspects of radio.

There are too many angles of interest for
any one feature to monopolize space in such
a magazine. It seems that the greatest
number of complaints come from those of
an experimental turn who are interested in
circuits and hookups. Countless editions
of text books and strictly technical data
are available to those who wish to pursue
their own experiments in detail. It would
seem that you publish enough of that kind
of material to stimulate further research
in those who care to follow it up. Such
critics probably are not inclined to put out
the necessary energy, but wish someone else
to do their experimenting.

Personally 1 lean to the ‘“tailor-made”
laboratory equipment and have obtained a
great deal of help from the articles which
have appeared in the past. Although a man
may not “roll his own” there is still a lot
of room for suggestion when it comes to
assembling the high-grade kit sets.

I am also interested in the subject of
commercial broadcasting’s influence in mold-
ing public thought. Your discussion of
evervthing from the mad scramble for 50
Lw to infractions of the radio law, and
rulings of the Federal Radio Commission,
appeals to me. I do not begrudge the
hook-up devotee the space given to his sub-
ject, nor any other reader those features in
which I do not find absorbing interest.

So long as you continue to give your
readers a well-rounded, well-balanced maga-
zine, of interest to the greatest possible
number of readers, you will continue to be
the only radio publication which, to my
knowledge, has continued in business “at
the same stand” from the date of its ap-
pearance. SIDNEY ADAMS,

Rock Hill, S. C.
* ok 3k
Dissatisfied
EFERRING to your August 9th issue,
R under head of “WABC and WIIK
Synchronize in Morning Tests,” you
state the synchronization of WOC, Daven-
port, la., and WHO, Des Moines, has been
one of the most successiul ever attempted.

While this statement is probably true I
would like you to know that since said syn-
chronization the best broadcast we had for-
merly received is now a failure. The words
are not plain spoken and fading is terrible.
1f [ want to sell a radio set I must refrain
from tuning in Des Moines and Davenport
as the average customer will blame the
radio.

What Towa needs is to have Des Moines
put back where it was three vears ago, then
I would not give thirty cents for all the

other stations. Rarra BOLLINGER,
116 N. Market St., Oskaloosa, la.
* k%
Pardon

N Rapto WOoRLD, in the news item on

Synchronizing, it states two stations

owned by the same company have been
synchronized for several weeks. They are
WOC. Davenport. Ia, and WHO. (not
WHT as vou have printed), Des Moines,
Towa. R. C.:JoxEs,

www americanradiohistorv com

ASKS LAW BAN
ON- AVOIDABLE
INTERFERENCE

Tallahassee, Fla.

The subject of radio reception inter-
ference has at last come to the attention
of the legal fraternity.

The Attorney General of Florida, in a
recent letter to the assistant vice-presi-
dent of the Georgia Power Company, just
made public, has expressed the opinion
that “electrical interference with radio re-
ception should be covered by a comprehen-
sive and intelligently constructed statute,”
with a view to clearly defining the causes
of the undesirable noises that tend to
mar reception, and particularly to indi-
cate in an understandable manner the
difference between avoidable disturbances
and unavoidable ones.

Quotes a Maxim

“There is a legal maxim to the effect
that one must so use his own property
as to not injure his neighbor,” said the
Attorpey General. “Where a person has
a choice of the use of personal property
he must select the usage that will be of
the least harm to his neighbor.”

Mr. Wills, speaking for the Georgia
Power Company, stated that he was con-
ymced that the various factors entering
into radio interference were not fully cog-
nizant to members of the bench and bar,
some of whom have an incorrect view
of the duties that devolve upon the users
of electrically operated devices, and those
that maintain radio receivers.

It would be unfair, Mr. Wills continued,
to award exclusive use of electric power
to one class of user (the radioist) free
from disturbing effects, at the expense
and inconvenience of another class (the
general user of electric energy), who
would have to restrict or abandon the
use of the power which is fundamentally
of the same character initially and is sup-
plied by a common source.

Favors Filter in Appliance

Mr. Wills then quoted in part from a
paper read by him at a joint meeting of
the Institute of Radio Engineers and the
_»\meru}'an Radio Relay League in Atlanta
last \\/u}ter on the subject of the rights
and duties of the radio listener, in gug-
gesting a solution to the problem.

In this paper it was pointed out that the
average receiving set is capable of being
operated successfully at power levels for
below those impressed from operation of
commercial electrical apparatus, which
causes complaints against users of elec-
trical equipment.

Likes Parallel Rectifiers
OR'EW.ARNED is forearmed. A good
saying indeed but seldom heeded. That

= parallel rectifier idea by Edison Farrell
in your June 14th issue sure would mean
a lot in a case like mine. I have an electric
set. Since January I replaced four 280
rectifier tubes that just couldn’t stand the
load. If two horses can easily do twice the
work of a single horse then the same can
be said of two rectifier tubes. Why shouldn’t
parallel rectifier installation he stressed by
others. Another rectifier on the Fritz like
those I've bgen experiencing then I'll resort
to an e)gperlmental parallel rectifier system.
The single 280 just can’t stand delivering
the goods to more than five tubes without
b.emg taxed to the limit. Besides two rec-
tifiers would cost less in the long run.
Frank De Marco.
New York City.
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QUACKS DODGE ~ Revoke KTNT’s License,

State Health Board Asks

INTENT OF LAW
BY AIR BLURBS

Washington.

The Food and Drugs Law forbids mis-
representation on the labels of containers,
but does not prohibit misrepresentative
advertising, so that unfounded claims are
frequent in certain branches of the anti-
septic business, including broadcast blurbs.
This was the burden of a talk given by Dr.
J. J. Durrett, chief of the Division of
Drug Control, of the Food, Drug and
Insecticide Administration, over WRC,
and carried by the National Broadcasting
Company’s network in the National Farm
and Home Radio Hour.

Dr. Durrett said in part:

“During the last four years samples of
over 1,000 preparations described as anti-
septics have been collected, tested, and
the label claims reviewed. As a result
of this activity on our part the labels of
widely distributed antiseptics are at this
time comparatively accurate in their
claims.

“Unfortunately for the consumer, this
cannot be said about the extensive anti-
septic mouth wash and gargle advertise-
ments appearing in papers and magazines
which are not subject to regulation by
the Food and Drugs Law.

0. K. for Test Tube Use
“Many preparations of this class are

modestly labeled as deodorant, cleansing,

antiseptic mouth washes and gargles.
The only reason why they are labeled
antiseptic at all is because they possess
the ability to kill bacteria in a test tube
under favorable conditions.

Some “Antiseptics” Did Harm

“After exhaustive experiments on rab-
bits, using eight or ten different varieties
of the best and most accredited antisep-
tics, one group of outstanding workers
concluded that antiseptic mouth washes
and gargles when dropped into the noses
of rabbits, are devoid of beneficial in-
fluences in removing disease-producing
germs; that in some instances an actual
increase in disease-producing germs
occurs; that there is no possibility of
freeing the upper respiratory passage of
disease- producmg germs by treatment
with antiseptic solutions; and that great
harm can be done by putting irritating
solutions into the nasal passage.

“Meaningless jargon, purporting to be
scientific facts, is used in many advertise-
ments to impress those who are seeking
an antiseptic mouth wash and gargle to
kill the germs which they have been led
to believe are about to attack them. A
recent statement said that the prepara-
tion referred to had such strong effect
that it would destroy 1,400,000,000 germs
in 15 seconds, and went on to explain that
the law in the United States required
such a preparation to kill only 200,000,000
germs in 300 seconds.

Reason for Big Figures

“Such a statement is incorrect and
means absolutely nothing. These big
figures are used solely for the purpose
of impressing the unsuspecting public
with the great power of the preparation,
when, as a matter of fact, any antiseptic
mouth wash and gargle meeting only the
minimum requirements, easily accom-
plishes such results. These statements
are loosely based on test-tube experiments
and thev only have to use a bigger tube,
more antiseptic and more germs, and the
figures can be raised to any desired size.”

Washington.

The Kansas State Board of Health has
petitioned the Federal Radio Commission
to revoke the license of KTNT, Musca
tine, la, because the medical profession
has been “maligned and abused” in talks
over the station, which is operated by
Norman Baker.

Talks “derogatory to the best interests
of public health” are given over the sta-
tion, says the complaint. Dr. C. H. Kin-
naman, epidemiologist of the Kansas State
Board, said he frequently heard a speaker
claim to be able “to cure cancer in any
stage,” and heard him warn listeners “to
keep away from the Slaughter House, the

%tate University Hospital, at Iowa City,
a

Tirades against diptheria, typhoid fever
and smallpox immunization were heard
over the station, the Commission was
told, although these methods have been
well established for ten years and have
produced excellent results in death reduc-
tion and disease prevention.

The station is operating under a pro-
visional license that expires October 31st,
but meanwhile it must show cause why its
license should be renewed after that date,
due to previous complaints of strong talk
over the station.

KDKA BUILDING
400 KW PLANT

Success of the new transmitting station
of KDKA, which is being built near Sax-
onburg, Pa., will depend largely upon in-
novations in broadcast set design which
have been developed by the radio engi-
neering and research departments of the
Westinghouse Electric and Manufactur-
ing Company.

Of these innovations, one of the most
important is the new 200-kilowatt tube
which will be used. This tube, is not
merely an enlarged edition of a smaller
tube, but is thoroughly engineered as a
tube of larger size and of a distinctly
novel design. The mere building of a
larger tube following the style of the
smaller type would not produce the re-
sults desired. The quantity of output and
the life of such a tube would not be up
to the desired standard.

The new tube, called the AW-220, is 72
inches in height, has a diameter of eight
inches and weighs 60 pounds.

In its design engineers found one of
their greatest problems to be that of cool-
ing the grid. This difficulty has been
overcome by I. E. Mourmomtseff, West-
inghouse research engineer, who has pro-
duced a tube of mechanical strength and
sturdiness through a double end con-
struction.

An idea of the cooling problern which
was overcome may be obtained from the
statement that approximately five tons of
cooling water must be passed through the
water jacket of the tube each hour it is in
operation. This water cools the tube in
the same manner as water in an automo-
bile cools the motor. One hour’s opera-
tion of the tube would heat enough water
to supply the domestic requirements of
the average home for several weeks.

The application for a construction per-
mit to use 400,000 watts experimentallv
has been filed with the Federal Radio
Commission, and it is expected the permit
will be issued before the new transmitter
is completed.

A THOUGHT FOR THE WEEK

This is entirely a business thought for
the week: A certain radio merchandising
concern, and its affiliates, sold radio goods
to the amount of $115679.25 through the
advertising columns of Ravio WorrLp during
the year starting June lst, 1929, and ending
May 31st, 1930.

Rapio WorLp can do the same for other
advertisers. (As this little boost for our-
selves sounds like an adv. we shall close
the lesson with—adv.)

www americanradiohistorv com

GROUP HEARING
ON 50 KW PLEA

Washington.

Nearly 400 hearings already have been
scheduled bv the Federal Radio Commis-
sion for September, October and Novem-
ber, when applicants for various types
of radio facilities will be heard.

Calculating that hearings will be held
at the rate of five a day on “hearing
days,” the Commission has docketed cases
on the basis of applications received up
to July 1st. Applications received after
that date have not yet been docketed.

The ever-increasing duties of the com-
mission are reflected in the number of
applications now being received, members
of the Commission pointed out. Under
the law, hearings must be held before the
commission can take negative action on
applications -of other than a purely rou-
tine nature.

Among the applications pending and
designated for hearing are about a score
from stations seeking the maximum allow-
able power of 50,000 watts. All of these
applications either have been or will be
designated for hearing at the same time,
to cover a week’s period in September.
Because these requests are interlocking, .
the Commission decided it would be ad-
visable to hear them consecutively.

The most recent check of the Commis-
sion shows that there are fifty unlicensed
or “pirate” stations on the air, creating
disturbances by what the Commission
characterizes as “bootleg” operations.

Definite evidence obtained on ten of
these unlicensed stations has been trans-
ferred to the Department of Justice for
prosecution.

New Incorporations

Tischler Radio Corp., Newark, N. J., manufacture
radio parts—Atty. Joseph Seiben, Newark, N. J.
Audio Projector Co., Wilmington, Del., talkmg
gotlon picture prOJectors—Corporatlon Service

Hohfeler & Hohfeler, radios—Atty. J. Danziger,
276 5th Ave., New York, N. Y.
Birhefield Television Corp.,—Attys.

Eppstem &
Hirschfield, 521 5th Ave., New York, N. Y.

Literature Wanted

Marvin Allion, 607 Maumee St., Angola, Indiana.
C. Bakker, 162 Borgess PI., Passaic, N.

R. W. Connor, 6 Division St., Toronto, Ont..
Canada.
chl Mar Doyle, 3720 No. 13th St., Tacoma,
ash

Miller Radio Servme, 1615 - 1st Ave.,, So.,
aneapohs,

in

A. Ross, 11512 - 72nd St.;, Edmonton, Alberta,
Canada

- Alfred H. Haner. 3004 Euclid, Cincinnati, Ohie,
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Balkite. Push-Pull Receiver New Multi-Tap Voltage Divider

3,000 3.000 2.000 2,000 800

0 50 80 50 100 200 400 450 500 550 600 630
The resistance values between the twenty tops of the new Mwlti-Top

Ll Voltage Divider are given obove. The total is 17,100 ohms and aoffords
The Balkite A-5 Neutrodyne. one of the most sensitive commercial mineteen different voltages.
receivers ever developed; 8 tubes, including 280 rectifier. Wholly AC
operated, 105-120 . 50-80 cycles; in s table model cablnet, genuine wal- The Multi-Tap Voltage Divider is useful In all circuits, including push-pull snd single-
nuT.hrn;: «:":“ e;l e{uned xg’F peutralized, so there’s no squealing: easy eided ones, In which the current rating of 100 mlll]l;imlpleru 112 not seriously exceeded and
tunlni: nptls;:uonmn‘n lhonh piece l:){ wire hlnd;)okrs D?"““L’ “ntllrncto'ryl:] ng é}:;,:n"‘mum @I 5 CeB £ (irs D Gl gher voltager may be used at lessor
repest tun: points; no hum; phonograph pickup Jjack built in; excellent o
o S P soloctivity. wo posts are accesstble for ng the The expertness of design and gonstruction will be appreciated by those whose knowiedge
eld coll of & DC namic speaker. When the Multi-Tap Voltage Divider is bluced across the flitered output of s B suppl
The parts of which this recelver 1s made are all ace-high and the which serves a melv&, the lvnluges are in proportion to the current fowing throughp?h:
wirlng is done with extreme expertness, by Gilflllan.  The power supply various resistances. By making connection of grid returns to ground.
18 ::{::aym})o{natlg ﬂ;la. r.r;a nse{t belnz‘ gnrl:]eotz( at ao%mleul thanmthe _Jl;:ted the lower voltages msay be used for negative bias by connecting
CAp: power transformer ] ¢ es, assuring long a. 1. ¢
llﬁo hlﬁm, L ﬂdlu:;ruon dlll lremnknbly zooda ] ec}l‘tT::n center, or, In 227 and 224 tubes, cathode to a higher
e illuminate: um dial, st center, reads 0-100 at left, and at right ush- 90
bas a blapk space in which to write call letters. The little knob at left d,‘l,{,,zjum; U:L.l'mi“;:ﬂ; 2,“ 'ﬁ‘;";xe:" ,&',;:,."‘g{:',‘n‘en??}{’,{‘dl},', ',l,:?fg [ ]
1:. gge“vo‘:ﬁg:e ‘fox::.?l.bynpnld e%‘wl :gfﬂ;:mm;m 1; me ,}slg -wllltch.t Fl:-eh BF g0 to a lug shout hslf way down on the lower bank
stag 88 . an o coils, tunin - 3
demser and power transformer are separately Xz con Order Cat. MTVD, list price $8.50, nét Pric®.........eeecesneuvs

Il:’lgd:gtz.un’m:mtzld:g}en:;h ewlﬁﬁ?n:m:; t.l?em:lnr‘u R-245 Set and Tube Tester

ooil 18 of shielded wire that is grounded. to &
Algo. the receiver as a whole 1is totslly OO With the R-245 Tube and Set Tester you plug the cable
shislded, with metal chsssis and metal under- [ vacated socket of a receiver, putting the removed tube in the tester.

cover, 80 there is no stray pickup. Cat. and using the receiver's power for making these tests: Plate current,
BAL-AS5. list price $135: net price. on 0-20 or 0-100 ma. scale, ehanged by throwing a built-in switeh;
0-80, 0-300 v. DC, changed by moving one of the tipped cables to
- another Jack; fllament or heater voltage (AC or DC), up to 10 volts. or
S l Plat d C 'ls eny other AC voltage source, measured independently, up to 140 voits,
uver- € Ol including AC line voltage. Also screen grid voltage and screen grid
. current may be read by following connections specified in the new 8-p:

instruction sheet.

Each meter may be used independently. The two test leads, ene red,
the other black, with tip Jack termimals, enable quick connections to
meters for independent use.

With this outfit you can shoot trouble in receivers and test ecircuits
using the following tubes: 201A, 200A, UX199, UX120, 210, 171, 1714,
112, 112A, 245, 224, 222, 226, 227, and Dpentodes.

When the R-245 s plugged into the vacated socket of a set and
the removed tube 1s placed in the proper socket of the Tester, the
receiver’s power supplies all the voltages and currents. You ses the vital
tests made right before your eyes, sll three meters registering imme-
diately. all three reading at the same time.

Here are some of the questions answered by the Tester when plugged
into the receiver:

What is the filament or heater voltage (no matter it DC or AC)?
What 1s the plate voltage at the plate itself? What is the piate
current drawn by the tube? 1Is the tube in good condition or does
it require replacement? What 1s the grid blas voltage? What {s
the cathode voltage! What fy the acreen grid voltage? Besides, when
meters &re us?g 1ndepe:1;!ent‘}‘;'}.l {ot{ c:: nle:or these q:xestlom: WhntAié

A with genuine the screen &r! curren! at 1s & ¢ voltage (no mater if
'“xgungn :ggugm;o::’;l“h:ﬁgu wclorﬁ, l:l;;:g high ,éciancy or DC)? Is the circuit continuous or is it open? What 1a the total
because of the low resistance that silver has to radio plate current drawn in the receiver?! What are the respective B voltages
frequencies. The grooves in the moulded bakelite forms at the B bill;l‘l;l t{l :Olllile rl‘izv(gqlex-rt 0
insure acourate space winding, thus reducing the dis- Order Cat. R-245. st price, ; net price........... »
l.rlbu'.eg en;:ucltty.t nm}1 keepmthe nunéber of :urm lm‘: F.
separation constant. ence e secondary reactances 8ar d C d °
identical and ideal for gang tuning. IxXe onaensers ngh-Voltage Meters

The radio frequency transformer may be perpendicularly
or horizontaily mounted, and has braced holes for that
purposs. It has a center-tapped primary, so that it may
be used ss antenna ocoil with half or all the primary in
circuit, or aes interstage coupler, with all the primary on
a screen grid plate circuit, or half the _Frlmary for any
other type tubes, including pentodes. 'he three-circuit
tuner has n'center-hrped primary, also. This tuner is of
the single hole panel mount. but may be mounted on &
chaseis, if preferred, by using the braced holes. Palr
ocongists of RF transformer and three-circuit tuner, both
for .0005 mtd. only. Order Cat., G-RF-3CT, 2 48
list price $5.00; net price................... .

Dub{.l,iﬂ Ml:mfl l?xed condmg:;, typed 642, are
. . x T avai e at following capacities and prices: ‘
Shlelded Lead-ln WII' € OO0 mrd i 10e 008as it etine: 20

.00025 mfd. ..

.0003 mfd. . 10e Alt  are  guaranteed
.00035 mtd. . 15¢ electrically perfect and
.001 . 17e meney  back it not
0015 . 178 satlsfied within five
.002 . [8e days.

Order Cat. MICON .0001 eote. at prices stated.

Doubl

e 0-300 v,, 300 ehms per volt. Cat. F-300 @ $2.58
. 0-500 v., 238 o.p.v. Cat. F-500 e .78

Drum 14, 0-800 v.,, AC snd DC (same meter reads

both) : 100 obms p.v. Order Cat. M-800 @ 4.95

Shielded RF Choke

No 18 solid wire, surrounded by s solid rubber insulation etovering, and 'b°:;
that a covering of braided copper mesh wire. which braid is to be greunded, e
prevent stray pick-up. This wire is lly good for lead-in. to lvow
pick-up of man-made statle, such as from electrical machines. Also used

sdvantage In the wiring of receivers, as f) antenna post of set to sntenns coil, or Exceilent In detee- An efliclent radle
for plate leads, or apy leads, if lo.ng. mn’i‘his mothgd of wirlng a et 1lef°k':‘l N tor plate slresit frequency choke (n
seloctivity and reduces hum. This wire 1s now appesring on the general mar or In B-plus RF lll dahlelded “'5‘6
for the first time salthough long used in the best grade o(le%om::rerlc;;: SC || leads sf radle fre- "y'."m}:::&' oo
receivers. Order Cat. BH-LW. List price 9¢ per ft.; net pr P { euoney tubes ta MV RE ohek-
—_————————————————ﬁ |: purlfy slansls. na
Guaranty Radie Goods Co.. 143 West 45th St., New York, N. Y. b I
(Just East of Broadway) b__ll "|' T ! |
HE |
Enclosed please fnd $........ccccoeeneneeeeceeeiaen... (Canadian must be I : RN | Ll
express or post office money order, for which please ship: :I | |||
0O BAL-AS @. $44.00 0O Ft. of SH-LW 0O M-600 @.... $4.98 T
OMTIVD @ ... 3.80 ®@.......5¢ p. 1. a F-303 Sg;g
D 6-RF-3CT @ 2.48 0O H-DDD @... $3.00 o
OR245 @..... 11.40 0O SH-RFC @... 50e I | |
3 If C.0.D. shipment Is desired put cross here. I || ]
YOUT INBMIB eoeeccesosorosonososossoonsnsososoassssssssnsoeseosssosononcsasss Hammarlund doudle drum dial, In some instances one outlead 1s cted to
l each secl.clon lngivll)d]l).\;’lly tunable. cn‘a& “:;) use thl.d Ie&d for B-pgt;mnr {lxl)r ground,
Order at. - . o se groun e cale & onally.
AGAIOBE e u.vcrcrocresencccoosssiossesensssosssssosestsscestscescssnsssds sun List price  $6.00; net $3-00 Order Cot. " SH-RFC. Tiet price. $L.00: soc
l price ....... net price ..... 000080008 a0800000000a0a000
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Accurate Tuning Condensers and Accessories
EQUALIZER SINGLE .00035 . THREE-GANG SCOVILL .0005 MFD.

@
Vw7

S

74 W
7 \\\\\\

o
B

CAT. KH-3 AT 85

—:é%_ A single .00035 mfd. condenser
having

- 7, % 1) with nonremovable shaft,
shaft extension front and back,

hence useful for ganging with

drum dial or sny other dial

Shaft 18 3% {inch diameter, and

tt8 length may be extended 3
inch by use of Cat. X8-4, Brack-
eté built in enable direct sub-
panel mounting, or may be plied

CAT. EQ-100 AT 35s

The most precise and rugged  op egeily, Front panel mount- One of the fimest stromgest and best gang condensers sver made is this three-gang
;‘3“",},‘,’,,’}?,‘ w;dlzr‘n:;mm-:i;a '11"52 ' ing s practical by “lm"l‘:“ ‘;{b" unit, each section 'of fwil 0005 mfd. capacity, with a modified straight frequency Kne
n:lmrd. malxmuml'x for equalizing ::;"3/?'4":"3? g Toeh loag characteristic. The net weight of this condenser is 3% Ibs. Cat. SC-3G—5 at $4.80.
the capacity where gang con-

deneer s el oot s (B epnGt Condenser mldec“by Scovill Mtg.

of at least 993% per cent. at any setting — rugged beyond anything Jyou've ever seen.

" Solid brase plates perfectly aligned and protected to the fullest extent agsinet any dis-

sition of the moving plate, hence Lhe capacity. turns, hence you can placement except the rotation for tuning. It has both side snd Lottom mounting fscilities. Shaft

special threaded brass bushing into which scl'ﬂ;'l e n-imminz capacity {s 3» inch diemeter and extends at front and back, 8o two of these three-gange may be used with

not strip the thread. Useful in all circuits wl ec 1ty stamped on s single drum dial for single tuning conirol. For use of this condenser with any dial of '

of 100 mmfd. or less 1s specified ~Maximum capac d};metfer hlmfre. use Cat. XS-8, one for each three-gang. Tenzion adjusters shown at right, either
side of shaft.

RlGlD AND FLEXIBLE SALIENT FEATURES OF THE CONDENSER

(1)—Thres equal sections of 0005 mfd. capacity eacn.
LlNKS (2)—Modified straight line frequency shape of plates, so-called midline.
(3)—S8turdy ateel frame with rigid steel shislds hetween adjacent sections. These shields
. minimize electric coupling between rections
For coupling twe (4)—The frame and the rotor are elecirically connected st the two bearings snd again with two
inch dismeter sturdy springs. thus insuring positive, low resistance contact at aM times.
shafts, either col) (5)—Both the rotor and the stator plates are accurately spaced and the rotor Dlates are accurately
shaft and con-
denser shaft, or
two condenser

ERE 1s a three-gang conaenser of most superior design and workmanship, with an securacy
provided with built-in trimmers. H
Turning the screw alters the po- Cross-section reveale

centered between stator plates.
(8)—Two spring stoppers prevent jarring when the (ﬂhtu are brought into full mesh.
(7)—The 1~tor turns as desired, the tension being adjustable by set-screw at end.
(8)—The sheft ‘v of steel and ts % inch in diameter.

l‘m’;“l" 'un:up’ll'l;lz =g (9)—Each set of stator plates is mounted with two screws at each pide of insulators. which 1p
may be of the rigid CAT. FL-4 at 30s turn are mounted with two screws to the frame. Thus the stator plates cannot turn eside-
type all  metal . wise with respert to the rotor plates. Thils insures permanence of capacity and prevents
where the link- Flexible insulated any possible short eireuit.
CAT. RL-3 AT 12s ed %nlu m"'] n:‘ co:llbler tor ugmng (10)—5:;2[ u:%oer section is provided with two soldering lugs so that connection can be made to
to e sulate €0 or condenser .
y = 11)—The thick brass plates and the generous proportions of the frame insure low .
The jicld b Co RS M3 G AGEITS MM Aot (DT Prouidon’ mide o indesendentaacumont ' b srimmer (o sudh wacton T 17 A
p 13)—The steel frame I8 spra¥ed to the brass plates.
serviceable where s grounded metal chassis fe option of insulated 514) The condenser, made by America's largest condenser manufacturer, s
— . s one of
used, as the returns then need no insulation. Sieults sturdiest ever made. assuredly & precise instrument. ¢ &0 LD
EXTENSION SHAFTS, TWO SIZES .00035 TWO-GANG DRUM DIAL
Here 15 a handy ald to salvaging condeneers and A two-gang condenser. like the single CAT DD.D-i00 .
colls hthflt have %’/ dl-niglt:r lhlazl!' n;t" long type, KHS-3, but consisting of tvéu O Bk
enough for your purpose. 8 on '/ shaft an sections on one frame, is Cat. KHD-3,
provides %" extension, still at 4*. Hence both glso made by Scovill. The same mount- A sultshle drum dial of direct
the extension shaft and the bore or opening sre {ng facilities are provided There 1s a  drive type 1is obtainable for %*
%” diameter. Order Cat. XS8-4. ’.rhhleld batweenhthe r‘esxiem{e necal&md. shafts or 3%’ shafts, and with 0-100
For condensers with ** diameter shaft, e tunmng characteristle 13 = modifle g
accommodate 0 dlals thn’t‘ take %’ shaft. ord:: straight  trequency ltme.  Order Cat. !“:1"' :n e e
CAT. X8-4 AT 10¢  Cat. XS-8 at 1. KHD-3 at 31.70. ClC et idial

FOUR-GANG .00035 MFD. WITH TRIMMERS BUILT IN

— Trimming condensers sre built into

this model. The condenser may be
mounted on bottom or on side
The shaft 1s removable, also the
plates are removable, so you can
take out one section and operste
as a2 three-gang.

B

e

/ GUARANTY
RADIO 80008 CO..
143 West 45th 8t.,

/ N. Y. C.lty

(Just East of Breadway.)

Enclosed find $..........ter

/ which ship designated parts:
Four-gang 00035 mfd, with trimmers built In. Shaft and rotor blades remevable. Steel trame and shafy
nl‘umslnum plates. Adjustable tenslon at rear. Overall length, 11 Inches. Weight, 3% los. Cat. SPL-4G-3 /
SHORT WAVES A four-gang condenser of good, sturdy construction and relisble per- / Street Address...........c.oceiene iiine
formance fits inte the most Dopular tuning requirement of the day / [ 17 7 TN
Tuning condensers for short .waves, It serves its purpose well with tho most popular screen grid designs
eapecially suitable for mixer circuits which call for four tuned stages, including the detector input. / the following merchandise as advertised:
d short- dapters. These con-
;:m:"o ":af;oo'l;pmer: (15: miero- Orcinarily s good condenser of this type costs, at the best die- / O Cat. XS-4 @ 10c O Cat. EQ-100 @ 85¢
microfarads) in capacity. They fre count you can contrive to get, about twice as much 81 is charged O cat. KH-3 @ 85¢ 0O Cat. 8C-3 G-5 @ $4.80
sultable for use with any plug-in [OF the one illustrated and even then the trimming condensers O Cat. XS-8 @ 15¢ O Cat. SPL-4 G-3 s
eolls. Order Cat SW-S-130 @ §1.50, 8&r® not included. The question then arises, has quality c KHD B - -3 @ 33.98
To provide regeneration from piate Deen sacrificed to meet a priee! As a reply, read tne / O Cat -2 @ %170 O Cat. FL-4 @ 30c
o :Eid return. for cireuits calling twenty-six points of advantage. The first consideratior 0O Cat. RL-3 @ 12 O Cat. 8W-8-150
for ihh. use '_00025 mtd. Order %8¢ to build quality into the condenser. The / 0O Ca.. DD-0-100 @ $1.50 O Cat. SW-8-250
Cat. 8W-8-250 @ S$1.50. sccuracy ia 99% %. / ALL PRICES. ARE NET

7
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Set of SOCKET
WRENCHES FREE

OR turning nuts down or

up there is nothing as effi-

cient and handy as a socket
wrench. Here is a set of three
wrenches for hexagonal nuts,
enabling use with 5/32, 6/32, 8/32
and 10/32 nuts. Fit the nut into
the proper socket and turn down
or up. The three different size

T sockets, one size on

wrench, enables use of three
different outside diameters of
nuts, but at least ten different
sizes of threads. Send 50 cents
for four weeks subscription for
RADIO WORLD and get this
set of three wrenches FREE!

RADIO WORLD, 145 W. 45th St., New York, N.Y.

50 cents enclosed for 4 weeks’ subscription for
RADIO WORLD. Send socket wrenches free!

O Cross here if extending existing subscription.

KEY
TUBES

Quality First

The following constitute the thirteen
most popular tubes used in radio
today. Despite the severely low
prices the Key tubes are firsts of
the very first quality. The tubes
are manufactured under licenses
granted by the RCA and its affili-
ated companies.

All prices are net and represent
extreme discount already dedueted.

RAD GooDS CO.,
ng\z::tnéth sAt.,I?{. Y‘TOCIU. (Just East of Broadway)
Enclosed please find $.......... v... for which ship at
snce tubes marked below:

224 AC sereon grid

201A battery tu
240 hi mu tube ..
250 power tube .
210 power tube .
280 AC rectifier
281 AC rectifier

0000000000N00
N
8
4
g
2
[
=

Put eress here If C. 0. D. shipment is desired.
%‘madhn remittance must be by postal or express meney
order

DOUBLE RANGE POTENTIOMETER;
made by Centralab, designed for volume
control. In dust-proof bakelite case.
Price, $1.05. Guaranty Radio Goods Co,
143 W. 45th St.,, New York.

SOLDERING IRON

F R E E !

Works on 110-120 voits, AC or DC; power,

S0 watts. A serviceable iron, with copper
tip, 5 ft. cable and male plug. Send $1.50
for 13 weeks’ subscription for Radio World
and get these free! Please state if you are
renewing existing subscription.

RADIO WORLD

145 West 45th St. N. Y. City

RADIO WORLD
and “RADIO NEWS”

BOTH FOR
s 0. $7.00

Yeu ean obtein the two leading radis techmiesl
sines thet ceter to experimenters. service mem and studemis
the first and only nationsl rsdio weekly snd the laadims
monthly, for obe year esch, st s saving of $1.56. The
regular mail subscription rate for Badio World fer sas
year, s new and faseinsting copy eseh week for 53 weeks
is 8$8.00. Bend in 81.00 extrs, get *Radis Nows™ alss
for 8 Yesr—a Dew 1ssue eseh month for twelve menths
Totsl. 84 issues for $7.00.

(JIt renewing Radio World subseription, put ecross in
square. @

BADIO WORLD, 1456 West 45th Btreet. New York. K. 3}

ERLA-DYNAMIC CHASSIS, WEST-
INGHOUSE RECTIFIER. Sensitive and
efficient dynamic speaker chassis. List
price, $25; our net price, $1250. Guaranty
IY{ad.li‘o Goods Co., 143 W. 45th St.,, New

ork.

“SECONDS”’

UBES that fall a trifle below

the most exacting laboratory
specifications may be obtained at
They
are called “seconds” and they are
“seconds,” but they are not “thirds.”
Note the prices.

prices that seem incredible.

Remit with order.

201A ....... 50c 224 ......... 70¢
Uvi1e9g ...... 70c 245 ......... 75¢
UXx199 ..... 70c 280 ......... 75¢
200A ....... 70c 281 ......... 85¢
240 ......... 70¢ 210 ......... 90c
227 ......... 70¢ 250 ....... $1.00

DIRECT RADIO CO.

Room 504

1562 Broadway, N. Y. City
(Between 46th and 47th Streets)

MAIL ORDERS FILLED

“MATHEMATICS OF RADIO.”—A great help
to everybody interested in_ radio. $2 postpaid.
Radio World, 145 W. 45th St., N. Y. City.

Two

for the

price of

One

Get a FREE one-year subscription for any ONE of these magazines:

O CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues).
O RADIO (monthly, 12 1ssues; exclusively trade magazine).

B RADIO ENGINEERING (monthly, 12 issues; technical and trade magazine).
RADIO INDEX ((monthly, 12 issues) Stations, programs, etc.

O SCIENCE & INVENTION (monthly, 12
articles).

issues;

scientific magarzine, with some radio techmieal

O AMERICAN BOY—YOUTH'S COMPANION (monthly, 12 issues; popular magazine).
O BOYS' LIFE (monthly, 12 issues; popular magazine).

Select any one of these magazines and get it FREE for an entire year by sending in a year’s sub-

scription for RADIO WORLD at the regular price, $6.00.

Cash in now on this opportunity to get

10 WORLD WEEKLY, 53 weeks, at the standard price for such subscription, plus a full year's

subacription for any ONE of the other enumerated magazines FREE!
to the magazine of your choice, in the above list, fill cut the cou
money order or stamps to RADIO WORLD, 145 West 45th Street,

Broadway).

YGET WEYT3E 6000000000000600006000000000000000000000000E

Your Street Address

City

O If renewing an existing or expiring subscription

at beginning of this sentence.
0O If renewing
at the beginning of this sentence.

Put a croas in the square next
below, and mail $6 check,
ew York, N. Y. (Just East of

DOUBLE
VALUE!

State. o .
for RADIO WORLD, please put a cross in square

an existing or expiring subscription for other magazine, please put a cross in square

RADIO WORLD, 145 West 45th Street, New York. N. Y. (Just East of Broadway)

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

10 cents a word — 10 words minimum — Cash with Order

TESTED TUBES—201A, .43; 226, 227, 171A, 224,
245, 280, .48. Unshielded 85 milliampere filter
chokes, .49. Waterman Radio, 2140 Kirby West,
Detroit, Mich.

COLOSSAL BARGAIN—A 4-tube AC 105-120 Volt
50-80 cycle, custom made receiver, in table model
cabinet, with Mayolian B eliminator, A battgry,
Westinghouse trickle charger, C bias batteries,
Relay switch, § tubes (includes Raytheon rectifier).
Omne dial finger tuming, 171 output. Operates
dynamic, Humless, s performer. Can be
heard by appoi t install free in resi-
dence if m or around New York City. A. Bashein,
1116-5¢ Street, Brooklym, N. Y.

SONGWRITERS

WRITERS—Poems, Melodies—oppor.tunity.
mie Malie, RW4215 North Ave., Chicago.

Tom-

MALE HELP WANTED

RELIABLE WHITE MEN EVERYWHERE,
interested in distritf)ult]ing_ adveﬁtlserq circulars. No
lling. Spare or full time. xperience unneces-
::r;x?g Engl;se stamps. Consolidated, 1608RW
Milwaukee Ave., Chicago.

4

400 QUESTIONS Radio Course $2.00. Stephen
Plavthich. 1597 East 47th Street, Cleveland, Ohio.

WwWWW americanradiohistorv com

AVIATION

“CITY OF CHICAGO” WORLD’S DURATION
PLANE—30” Plan 10c. Model Aviator, 5
605 Washington, C}:icago.o ¢ VKD 1ol L

BARGAINS in first-class, highest grade mer-
chandise, B-B-L phonograph pick-tgxp, thea::e
type, suitable for home, with vol. control, $6.57;
phono:link pick-up with_vol. control and adapter,
$3.50; steel cabinet for HB Compact, $3.00; four-
gang .00035 mid. with trimmers built in, $1.95;
132'025 me% hlzubxlier gritilasondcnsle‘r with clips,
. _Cohen, Room , at
e et NP By 3 West 45th
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BOOKS FREE!

“AUDIO
POWER
AMPLIFIERS®

ry
histerical dev
m:! e “mn oenstitution
of sudio amplifiers -nd

them and proceeds

an exposition of lﬂ“l!
laws, 1ncl
laws o

o D
voltages 1
expounded. All types of
power amplifiers are wus
as examples: AC, DC, bat-
tery operated and composite.
But the book treats of AC
power amplifiers mest gener-
ously, due te the superior 1m-
portance of such power ampli-
fiers commercially. Full technieal
data on tubes. 193 pages..(APAM)

“FOOTHOLD ON RADIO”
In English that any one ecan understand.
the technical side of radio is presented by
Anderson aud Bernard. It is intended for the
sheer novice. The treatment is non-mathemati-
val. The origin of the broadcast wave, its ra-
distion, reception, amplification and rectification
are set forth in clear language. Publluhed June.
1930; 59 pages...... 00000000000 (FOR)

“THE SUPERHETERODYNE"
a volume by Anderson and Bernard, published
1830, dealing with the prinetples and practice of
the Buperhetarodyne method of roeelving It exphln- I‘ho
function of the oscillator, the the
selector, and the intermediate frequency nmplmer It ex-
plains the cause of repeat points and gives methods for
avoiding them or minmizing their effect. It expounds the
relative advantages and disadvantages of high and low
intermediate frequencies, and shows the effect of selectivity
on the quality. Constructional clrcuits 1neluded, 113
nages (ABSH)

115 LATEST COMMERCIAL SET DIAGRAMS
Compiled by John F. Rider. Contains, each om separate
9 x12** sheet, schematics of Audiolas 30B 330
Balkite ¥'; Crosley 41A, 42 A.C., 609, 600 A.C., 20, 21, 22,
8, 308, ‘338, , 804 AC., 408, 413 428 828, GOS. sis, 028.
Sonora 7P, AS30, Bal A30 h 0, A“ Kennedy 8

This is

July,

10, 20; Stewurt—Wnrner 900 A.C., 950 battery, 950 AC ,
350 D.C., Model B; Radiola 44, 47, 88; Majestic 90. 9P8
Siromberg-Carlson 641, 848,

power unit, 8P3 Dower unit;
846; Edison R1, R2, C2 (50 md 25 cyclel). B.5 nnd
C4, Cl1; American Boser 54 D.C.;

Grébe SK4 A.C. (early model), "ERe o, B ate “modeh

SK4 D.C., 428; Traveler A.C. power pack; Erla 234
A.C. screen grid; Silver-Marshall 30B, 36C, 30D, 30E;
Eveready 1, 2 and 3, Series 30, Series 40, Serlu 50;
Steinite 40, 50 and 102, 50 er unit; All Am

pow

Mohawk 96 (60 cycie), 80 (26 cyclo) 90 (60 cy:le)

73 and 75; Gulbranson Model C (early model),

(lsle model) ; Bremer-Tully 7-70 and 7-71, 81, 82; Earl
21, 22, 81, 32, 41, 42; Phileo 85, 76, 87, 95 screen grid;
Peerlers Eloctrostatic serle-. screen 1d: Fada 20, 2'2.
22 baftery, 25, 252, 25, 257, M250, M250%, Electric wnits,
35, 35Z, 75 773 Brimswick 5 NCS Radio Chassls Sche-
matic, NC8 Audio Chlllll Bchematic, NCB and 3 NCB,
Audio Chassis h 5 NC8 wirlng, 3 NCS8
Radio Chassis Schemluc. 3 NC8 cabinet wiring, Bl4,
821, 831, B81, 882 screen grid dlo Chassis Schematie,
814, 821, 831, 881, B82 screen grid dio  Chassis
Actual. S14, 521 881, 882 Audio Chassis Schematie
(25 cycle), 814, S21, 881, 882 Audie Chassis Schematic
(60 cycle), 814, 821, 881, 882 Audio Chassis Actual (25
cycle), 814, 821 Ssl $82 Audio Chassis Actual (80
831, Audio Chassis Sehematic (80 cyele) 881,
Audio Chassis Actual (60 cyele), 3 KRS cabinet wiring,
KR8 Radio Chassis, 3 KR8 Audio Chassis Schematie,
3 KR8 Audio Chassis Actual, 5 NO Radic Chassls
Schematie, 5 NO_Socket Power Schematic. 5 NO Socket
3 KRO and 3 KR6 Radio Chassis, 3 KRO
S5KR, 5KRO, 2KRO Socket Power.
5KR, 5KRO, 3KRO, 2KRO, SKR6 Socket Power, 5KR,
S5KRO, 2?KRO, 5KRE Radio Chassts; Amrad Bel-Canto
series: Spartan 89, 89A, 49, ensemble, 931, 301 D.C., 931
A.C., 110 A.C., 301 Alc (supp. NO. )]

Q

Power Actual.
and 3KR8 Socket Power

OTHER BOOKS

‘‘Radio Receiving Tubes,’”’ by Moyer & Wostrel. . (MWT)

‘‘Practical Radio,”” by Moyer & ostrel........ (] PR)

*“Practical Radio Constructlon and Repairing,” by Moyor
& Wostrel (new edition).................... (MWP

of Radio Communication,”

of Radio Communication

"Principlsn

"Elements
croft
‘‘Radio Manual,”” by G E, Sterling, U. 8.
A B C of Television,” by R. F. Yates
“Drake’s Encyclopedia,’* new edition.....
‘Experimental Radio.’” by Prof. Ramsay..
“‘Pundamentals of Radio,”” by Prof, lesny
*‘Principles of Radio,”’ by Keith Henney..
‘“Trouble Shooter’'s Manunl > J. F. Rider,
‘“Mathematics of Radio,”” by J. F. Rider.

"Testing Units,”” by Rider

Radio World, 145 West 45th Street, New York. N. Y.

Enclosed $......00000n0u0s for subscription for RADIO
WORLD for specified period. Send free (postpaid) the
one premium book designated by my cress in square.
CJFOR $2.00 for 16 weeks (16 issues) [J TTU
O ABSH $3.00 for 6 months (26 issues) [J Supp. No. 1
$4.00 for 34 weeks (34 issues)

O MWPRC

O MOR
aMwT $5.00 for Jzu\veekl (42 Issues)
J— SGODDfo§MI Year (52 Issu;{x)E —
BTEL 0 REX BPBI\
0 RFM $7.00 for 60 weeks (GO issues)
O MaN $10.00_tor 86 weeks (86 lssues)
$12 for 2 years (104 issues)
O DRA O M-PRIN
Name ....
Address

Trouble-Finding
Dial FREE!

Here is an 8” diameter dial that you slide 2round
to shoot trouble in an audio mrcmt or B supply
or power amplifier. Trouble is divided into five
groups: distartion, howl, dead amplifier, weak
signals and hum. By nhdnng the dial to one of
fifty different positions the cause of the trouble
is read in the slotted opening. Invented by Johm
F. Rider. Send 50 cents for four weeks subscrip-
tion for Radio World and get a Trouble-Finding
Didl free with instructions on back. If extending
an existing subscription please so state.

RADIO WORLD

145 West 45th Street, New York, N. Y.

Ofgicial Parts
for Popular Circuits

Dgzgiversal Short-Wave Converter, using three

tubes; five de luxe precision short-wave air
dielectric coils, condensers, chokes, 7’x14”
panel, cabinet, etc. Cat. UN-SWC @....... $24.73

GUARANTY RADIO GOODS CO.

143 West 45th Street
New York City

MB-30 Price
Hi-Q 30 Price
OPEN-SHORT-OK
TESTER PRICE

Write or wire!
Guaranty Radio Goods Co.

143 West 45th St.
New York City

Subscribers! Important!

Note subscription expiration date on
wrapper containing your copy of RADIO
WORLD. If nearing expiration date,
please send in renewal so that you will
not miss any copies. Sublcrlphon Dept.,
RADIO WORLD, 145 W. 45th St., New
York City.

SUBSCRIBE NOW!

Rapio WorLp, 145 West 45th St., New
York City. Enclosed please find my remit-
tance for subscription for Rapio WorLp,
one copy each week for specified period:

[J $6 for one year, 52 issues.
[ $3 for six months, 26 issues.
[ $1.50 for three months, 13 issues.

(O This is a renewal of an existing mail
subscription (Check off if true).

www americanradiohistorv com

RADIO AND OTHER
TECHNICAL BOOKS

At a Glance

RADIO and TELEGRAPHY

“Audio Power Amplifiers,” by Anderson and
Bernard

“Foothold on Radio,” by Anderson and
JS{SHE¥0} 00000000000000000000060000000000GE0000 1.00
“The Superheterodyne,” by Anderson and
VYSE¥s} c00000000000000606000000000000GEO0EE .. 1.50
“Treatise on Testing Units,” by Rider........ 1.00
“Trouble Shooter’s Manual,” by Rider........
““115 Latest Commercial Set Diagrams,”

%137  60000000000000000a0000000000C0BEE0BEEE0G 2
“Mathematics of Radio,”” by Rider...........
“Drake’s Radio Cyclopedia,” by Manly. .
“The Electric Word,” by Shubert,..........
“Elements of Radio Communication,”

Morecroft ....... 0000000000006EE0000 00000000 .. 3.00

“Experimental Radio,” by Ramsey....
“Fundamentals of Radio,” by Ramsey..
‘“Practical Radio,” by Moyer and Wostrel.

“Practical Radio Construction and Repairing,”
by Moyer and Wostrel..

““Principles of Radio,” by Henney..

‘‘Principles of Radio Communication,” by
MOTecroft .ivviiiiieiieneeneernonenceneannen ..'7.50
“Radio Blueprint Library”—~AC Hook- ups.... .35
‘“The Radio Manual,” by Sterling......... vees 6.00
‘“Radio Receiving for Beginners,” by Snod-
grass and CampP.....cceeveeeiennenenennns .es. 100
“Radio Receiving Tubes,” by Moyer and
Wostrel ........ 00000D00000000EA00G 00000500000
“Radio Telegraphy and Tclephony," by Dun-
[ Chreieseaains A
“Radio Trouble Shooting,” by Haan .
‘“‘Storage Batteries,”” by Morse.........c.u..... 2.00
“Storage Batteries Simplified,” by Page..... . 2.00
“Telegraphy Self-Taught,” by Theodore A.
Edison ...ciiiiiiiiiiiiiiiiiiiiiian., 0C00000D 1.
“The Thermionic Vacuum Tube ” by Van der
2211 T 5.
TELEVISION
“A B C of Television,” by Yates.............. . 3.00
AVIATION
“A B C of Aviation,” by Maj. Page.......... 1.00
“Aerial Navigation and Meteorology,” by
Capt. YRNCY tievreneieeninneeinnneseenneennnns 4.00

“Aviation from the Ground Up,” by Manly.. 3.50
“Everybody’s Aviation Guide,”” by Maj. Page. 4.00

“Modern Aircraft,” Ly Maj. Page......cccu... 5.00
“Modern Aviation Engines,” by Maj. Page... 9.00
AUTOMOBILES

“Auto and Radio Battery Care and Repair,”
by Manly ...... 2.00

“Automotive Repair,” by Wright.............. 3:75

“Dyke’s Automoblle and  Gasoline
Encyclopedia,” by A Dyke...... ooo

“Dyke’s Carbureter Book,” by A. L. Dyke . 2.00
“Ford Model ‘A’ Car”—Its Construction, Op-

eration and Repair—by Maj. Pagc......... 2.00
“Modern Gasoline Automobile,” by Page..... 5.00
“The Motor Cycle Handbook,” by Manly..... 1.50

ELECTRICAL

“Absolute Measurements in Electricity and

Magnetism,” by Gray 14.50
“Alternatin

by D €. and 1o P achon L2chne”
“Arithmetic of Electricity,” by Sloane........ 1.50
“Electrician’s Handy Book,” by Sloane........ 4.00
“Essentials of Electricity,” by Timbie........ 1.75
“House Wiring,” by Poppe.........eveeeunn... 1.00
“Industrial Electricity,” by Timbie.......... . 3.50
“Princi: i »”

by M. B Wempaaion i Telephony,”
‘“Rudiments of Electrical by

Kemp tiiiiiiiiiiiiiiiiiineenrnii ) . 3.00

“Standard Electrical Dictionary,” by Sloane... 5.00
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| High-Gain Shielded Coils

S8HIELDED radlo frequency
transformer for use as an-
tenna coupler or as inter-

stage coupler, for screen grid eir-
cuits. The coll {8 wound on a
1%-inch diameter bakelite form
with No. 28 enamel wire, primary
on the outside, separated from the
secondary 3 4 an insuiating
wrapper 42/10,000-inch thick. This
moisture-proof insulation iz so
shaped that it completely insu
lates the primary from the sec-
ondary, preventing short-circuit.
The coll form is mounted
on s wooden base, which
base has the removahle
shield bottom fastened to
it. The drawn alumi
pum shield fits snugly
over the wooden base,
and coils remain always
erect and amply spaced
from the shield wall in all
directions. The shielded
coils are suitable for
baseboard or metal chassis
mounting. The four leads
emerge through an in-
salated hole in the shield
bottom.
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The coll comes nlready mounted on a shellacked wooden base, which Is fastened at the

factory te the shield bottom. Series A coil is illustrated.

Precisely Matched for Gang Tuning

NE primary lead-out wire from the coil.
for antenna or plate connection, has a
braided tinned alloy covering over the insu-
lation. This alloy braid shields the lead against
stray pick-up when the braid alone is soldered
to & ground connection. The outleads are 6 inches
long and are coler identified. The wire terminals
of the wirdings themselves, and the outleads. are

dered to copper rivets. Each coil comes com-
ﬂnub assembled inside the shield, which 13 2%
ches square at bottom (slze of shield bottom)
and 3% inches high. High impedance primaries
of 40 turns are used. Secondaries have 80 turns
for .00035 mtd. and 70 turns for .0005 mfd

Junior Model Inductances

The Series B colls have the same Inductance and the same shields as the series
A ocolls. but the primary, instead of being wound over the secondary. with special
insulation between, is wound edjoining the secondary, on the form, with ¢-inch
separation, resulting in looser coupling. No wooden base s provided, as the
bakelite coil form is longer, and is fastened to the shield bottom piece by means

O
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BP-6 Is the coll at
bottom.

The external appearance of the shield, with four 6/32 machline
serews and nuts. which are supplied with each coll assembly.

XTREME accuracy in winding and spacing 1is essential for coils used in
gang tuning, These coils are spectally suited for gang condensers, because
the inductances of all are identical for the stated size condenser. The coils

are maiched by a radlo frequency oscillator. The color scheme is as follows:
shielded wire outlead is for antenna or plate; red is for ground or B plus. (These
options sre due to use of the same coil for antenna coupling or interstage coupling.)
Blue 18 for grid and yellow is for grid return. For .00035 mfd. the Cat. No. is
A-40-80-8. For .0005 mfd the Cat. No. i3 A-40-70-S.

Where a8 band pass dlter circuit is used the small coupling coil to unite circuits is
Cat. BP-6. The connection is illustrated herewith.

Coils for Six-Circuit Tuner

Series’ C colia for use with six tuned circuits, as in Herman Bernard’s six-circuit
tuner, are wound the same as type A shielded colls, but the shields are a little
larger (3 1/18-inch diameter, 3% inches high), and there are no shield bottoms.
as a metal chassis must be used with such highly sensitive cricuits. Fasten the
brackets to the shield and then, from underneath the chassis, fasten the other arm
of the two brackets to the chassis. Order Cat. C-8-CT-5 for .0005 mfd. and Cat.
C-6-CT-5 for .00035 mfd. Five needed for Bernard's circuit. If band pass Qlter
coupling coil is desired order Cat. BP-6 extra.

two brackets. No outleads. Wire terminals are not scldered. Order Cat.
B-8H-3 for .00035 mfd. and Cat. B-8H-5 for .0005 mfd.
I
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For a stage of screen grid RF, either for battery
type tube, 222, or AC, 224, followed by a grid-leak-
condenser detector, no shielding is needed, and higher
per-stage amplification is attainable and useful. This
extra-high per-stage gain, not practical where more
than one RF stage is used, is easily
obtained by using dynamic tuners.
Two assemblies are needed. These
are furnished with cond s erected
on a socketed aluminum base. Each
coil has its tuned winding divided
into a fixed and a moving segment. The
moving coil, actuated by the con-
denser shaft itself, acts as a vario-
meter, which bucks the fixed winding
at the low wavelengths and aids it at
the high wavelengths, thus being self-neutralizing and
maintaining an even degree of extra-high amplification
throughout the broadcast scale.

Two assemblies are needed. For AC operation (224
RF and 224 or 227 detector), use Cat. BT-L-AC and
BT-R-AC. For battery or A eliminator operation
(222 RF and any tube as detector), use Cat. BT-L-DC
and BT-R.DC. :

©

Sereen Grid Coll Co., 143 West 45th Street, New York (Just East of Broadway):

BT-L for the antenna stage and BT-R for the detector I Enclosed please find $.....cc0eene (Canadian must be express or P, O. Money Order), for which
fnput. BT-L consists of a small primary, with suitable send me prepaid the foll B-SH-3
secondary for the .00035 mfd. condenser supplied BT-B I A-40-80-8, each ......cc00n000n verees $2.25 -S'ch- b elch{ ......... 0050000000000 $1.00
bas two effective coils: the tuned combination winding in Matched set, 4 A-4 g, $1 matehing 10.00 %dnsnegl set <l>1 four B-SH-3. . 4.00
the RF plate circuit, the inside fixed winding in the A-40-70-8, each ... 2.35 -8H-5, e:c! ..... BprapaE . 1.00
detestor grid circuit. Matched set of four A-4 Matched !: "0 !ou; -8H-5... . 400

moving colls must be ‘‘matched.’” This {s done BT-L-AC and BT-R-AC, , link, socke lgd 286, per pair. . 6.00 .
as follows: Turn the eondensers until plates are fully BT-L-DC and BT-RB-DC, h , link, socket, base, per pair.. . 8.00
enmeshed, and have the moving coils parallel with the I C-6-CT-5, .0005 mfd. shielded coil for six-circuit tumer.. ............... g_.s
fized winding. Tune in the hl]chelk wnvelanztklll n.::on %-lgog'l‘-s. .00035 mfd shielded coil for six-circuit tuner ch .g
recoivable—above 450 meters surely. Now turn the moving B S T T T IE D)
cofls ;ul! way reund and retune yw bring in the station. ' £Q-100, equalizer of 20-100 mfd. capacity, made by Hammarlund.......... 00000000000 veee .88
The setting that represents the use of lesser capacity of (Note: All cofls come with shields. except BP-8 and BT-L.)
the eondenser to bring in that station is the correct ome
it _gang tuning is wied, put a 20-100 mmfd. equalizing | YT 3000000000000030000000000060008000G000AA00T ADDREBS....iuiutieininiininennrninennnnen.
condenser across the secondary in the antenna cireuit and ' FAARececcccssccccniocrente
sdjust the equalizer for a low wavelength (300 meters STATR .
or less). L1031 10 S R R R tececcesssssssesssess SPATRH.... 5000530000000 000000000 0 o

' O If ordering C.0.D. put cross here. Post ofice fee will be added to prices quoted.
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