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Elongation Test
l‘nmv the easticity of the

el il e "
nhll:f_/lu streteh with the ware,

Mercury Bath Test

A positice merthod of ditecting
and guarding against imperfic-
i tiong in the enamel insulation,

—how would YOU
test it ?

Any electrical manufacturer or engineer would undoubtedly
test magnet wire from the standpoint of its fitness for his
particular use.

Reactance Test
Dtermases the enft pess of the
are. Cherlis the ol
ness amd waiformity of the
trneading

But regardless of how varied or severe your tests might be,
Dudlo enameled wire has already been subjected to a series
of scientific tests at the factory, covering every physical or
electrical characteristic required for any purpose.

Besides the four testsillustrated here, a number of others are regularly
employed including the ‘““Ageing’’ test to determine the ability of the
enamel to stand up under heat over continued use-—also the *Inso-
lubility” test proving the qualities of the insulation to resist the effects
of oil, water, varnish, etc., and these tests are not only in the engineer-

. ing laboratories but are also a part of the days work throughout the
et plant as the wire progresses on its way to the shipping room.
’ Tosulstoh G550 Thus Dudl_o protects the _quality of your products by con-
x‘,{;";,;',;',;';j,”;;}"";j;;};jg stantly maintaining the highest possible standard of its own.
naalating by detrraan-

ing the roltage required

ter break o down.

DUDLO MANUFACTURING CORPORATION FORT WAYNE INDIANA

56 EARL STREET 160 NORTH LA SALLE STREET 4153 BINGHAM AVE. 274 BRANNAN ST.
NEWARK. N.J. CHICAGO, ILL. ST. LOUIS, MO. SAN FRANCISCO, CALIFORNIA
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DUREZ forms the finished part, strong and
durable, in a single operation

Durez molds so accurately and
rapidly that it ean be depended
upon to materially reduce pro-

duction costs in molding and
manufacturing. The simplec opera-
tion of molding produces the part
truly formed, perfectly finished,
ready for assembly. Metal in-
serts can be incorporated at the
time of moldin;

Durczis rapidly replacing many
other materials for an increas-
ingly large number of manu-
facturers. They find the use
of Durcz parts climinates ma-
chining, tooling and finishing

SEND FOR T HEFE s

operations, accelerates produc-
tion and adds qualities to the fin-
ished product that improve its
appearance and aid its reputation.
Durcz has high mechanical
strength, high dicleetric strength
and it preserves its fine appear-
ance and desirable properties
cven in serviee where deteriorat-
ing agencies are cncountered.

The growing use of Durcz—
the spreading range of its prefer-
cnee in many industries—has
been facilitatecd by the Durcz
laboratory, where there is com-
plete cquipment for determining

O O0OKLET DOING

www americanradiohistorvy com

the best application of Durez to
a manufacturing problem. Thesc
laboratory facilitics and éngincer-
ing counsel arc at your service.

Molded samples of Durez and
complete data sent on request.
Specify use and color.

GENERAL PLASTICS

INCORFORATED
NORTH TONAWANDA ,NEW YORK

CHICAGO NEW YORK S5AN FRANCISCO

T Wi TH DUREZ""’
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EDITORIAL

WELL-KNOWN magazine dedicated to the art of

advertising and selling has been indiscreet enough to

publish on its first pages a morbid article entitled

“Chaos in the Radio Market,” which is alleged to be
an up-to-the-minute analysis of the radio industry.

A careful survey of the article gives no indication of any
relief. A brave and growing industry is allotted a bliack eye
by the illustrious author who wrote the article en route to
some place or another.

It is exceedingly diflicult to understand why a magazine
published in the interests of both advertising and selling
should allow auyone to go through the motions of digging a
grave in their own front yard.

The man who contrived this able piece of morbidity pre-
sumably felt that constructive criticism and iutelligent sugges-
tions were either out of order or beyond the limits of his pen.

What has happened is clearly indicated by the theme; the
misguided writer has mistaken the reactions of a rapidly
growing industry as chaos. If he had analyzed the situation
at closer quarters, with his feet on terra firma, he would have
found much to his astonishment that the present reactions
are the result of a stabilizing force of which the average man
connected with the industry is keenty aware.

For the henefit of the gentleman we might mention a few of
the movements under foot which would have proved excellent
material for the hind part of his wail.

Efforts of the Radio Manufacturers Assxociation to bring
about a single set of standards for the radio industry are at
last achieving the desired results. All items on which
there is no conflict shall be announced as Radio Industry
Srandards. On items on which there is a disagreement the
American Engineering Standards Committee will endeavor to
anatvze the situation and establixh the Industry Standard as
rapidly as possible.

At a recent meeting of the RMA in Chicago Mr. C. C.
Ilanch. who was instrumental in bringing about stability in
the automotive field through the formation of a patent pooling
scheme worked out on the hasis of cross-licensing, outlined in
detail to members of the RMA exactly how the scheme was
put over in the automotive field. A special committee has
been formed to study the problem of patent pooling in other
industries with a view towards a similar arrangement in the
radio field. The Patent I'ooling Commiittee is atlready func-
tioning and undonbtedly will be in a position to submit
a concrete report on the subject at an early date.

The Radio Parts Section of the RMA. a newly
committee. is at present in full swing and their
starting to show its good influence on business.

Together with the above are two major engineering de-
velopments whieh will shortly indieate their force on the
econoie situation.

We wish to re-state that there is no chaos in the radio in-
dustry. Present reactions are no more unusual than growing
pains. The faet that there have heen tloods, eyvelones and eoal
strikes, and a late season is certainly no indication that the
radio industry is going to pot and it is decidedly obnoxious
to have any scarcheads tell ghost stories in our presence.

M. L. MUHLEMAN, Edifor.
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It’s not the bottle but the kind
of juice that counts

UsING a UX-199 tube as an oscillator with
Eveready No. 770 Heavy-Duty “B” Batteries
for plate power, H. A. Mackley, 9 LF, Pcoria,
I11., has done some remarkable work., “Day-
light communication has been held with the
5th and 6th District; New Mexico and Cali-
fornia, on the south and west,” he says, “and

with the Ist and 3rd on the cast.” In this and -

in more severe tests, the 770’ “stood up ex-
ceptionally well and the curve was very flat
during the first 200 hours’ use. I can heartily
recommend Eveready batteries, especially the
770 and the Layerbilt, for amateur use on up

to 5-watt tubes. 1f some of the amateurs would
try to perfect their apparatus instead of crowd-
ing some of the 50-watt bottles to the limit,
they would get remarkable distance with a
201-A or a S-watter.” Eveready “B” batteries
produce pure DC only, which is why they
arc the preferred source of plate power not
only for short wave transmission and recep-
tion, but also for BCL recetvers.

NATIONAL CARBON COMPANY, Ixc.

New York San Francisco
Unit of Union Carbide and Carbon Corporation
Tuesday night is Ewercady Hour Niyht—9 P. A, Lastern
Standard Time, through the W EAT network

eVEREADY

Radio Batteries

~they last longer
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For that

1928 Recelver

You engineers, whether designing the manufactnred set or the custom-built set, know that
the 1928 receiver will have to be as good as yon can possibly make it to find a place in the
high competitive market. It is not so much a matter of new circuits, for the fundamentals of

radio technique are pretty much established by now.

be judged — and bought — by its refinements and performance.
ments that will count heavily in your favor, don’t overlook the genuine.

REC.SET

SENSITIVITY CONTROL

OSCILLATION +8
& PLATE VOLTAGE
CONTROL FOR R.F.STAGE

VOLUME CONTROL

CLAROSTAT

It is the latest addition 10 the well-known Clarostat
line. Small, compact, neat, it is a giant for results.
No use trying to tell engineers how 10 employ a
reliable. high-range, adjustable resistor that stays
put.  However, the accompanying sketches, show-
ing only a few of the outstanding applications of
the Volume Control Clarostat, will start you off on
vour own irain of thoughts. Remember, the Claro-
stat is the only resistor of its kind. In several turns
of its knob, it covers an enormous resistance range
vet provides nilerometric  resistance  adjusiment,
which makes possible the precision and range you
<eck for that 1928 seti.  And the Volume Conitrol
Clarostat is a Clarostat through and through, which
means that you ean speeify it and then forger your
resistor troubles,

VOLUME CONTROL

=

®

REGENERATION CONTROL

HERE 1T IS!

Just the thing for that
1928 receiver, In sev-
eral turns of the knob,
it provides a resistance
range of from practi-
cally zero to 500,000
ohms. It has ample
current-carrylng capa-
city for the nsual re-
ceiver applications, but
is mnot intended for

radio power units,
One-hole mounting,
Convenient soldering
tabs for connections;
tukes very little space
on the pauel or the
baseboard. Braocket
mounting if desired,
And the best part of
1t is the low price —
you'll be sarprised!
$1.50 List

HOLUME CONTRET]
| CLAROSTATEEE|

I

W

Actual Size

There's a Clarostat for Every Purpose
Of course. you must continue to employ the Stand-
ard Clarestat for B-eliminator voltage control; the
1leavy-Duty  Clarostat for line-voliage control; and
the Power Clarostat for heavy-duty B-climinators,
A-B-CC power units. line-voltage contrel. and  the
largest power amplifiers. Remember. there i< a
Clarostat for every need, both in 1ype and in re-
sistanee range.

But be certain that you get the genuine. Look for
the name stamped on the shell and avoid offers of
 just as good.”

Place your resistunce problems
we shall gladly  co-operate, advising you
Just wihat we can do for you, without incar-
ring ol ation ou your purt.

American Mechanieal Laboratories, Ine.
Specialists in Variable Resistors
285N, Sixth St. :: ::  Brooklyn, N, Y.

.,

TN

N

But your 1928 receiver is going to
And among other refine-

+8

DETECTOR PLATE"
VOLTAGE CONTROL

RESISTANCE COUPLING

LOUD-SPEAKER CONTROL

CLARQSTAT
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SHAKEPROOF
LOCK WASHERS and LUGS

Tangleproof-
Multiple
Locking-

Spreadproof-

thats ,

Shakeproof

It the Twisted Teeth
that lock”
Shakeproof's Twisted Teeth, evenly distributed
= around the diameter, insure a multiple lock
that resists vibration and prevents loose con-
. nections. And Shakeproof cannot tangle or S
[ype 11 ype !
External Spread. Internal
A lock washer and a
lug terminal in one— —-
M R
Shakeproof locking wire lugs prevent loose connections Type 2008
and eliminate one assembly because they are a lock washer 6,
and a terminal in one. Good radio sets stay good with T
. e,
Shakeproof Lug Terminals. E‘_E’-;l‘ e
Type 20064

Send for Free Samples Today —
Make Your Own Convincing Shop Test!

SHAKEPROOF
Lock Washer Company

Division Illinois Tool Works

2511 North Keeler Avenue, Chicago, Illinois
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PRINCIPLES of RADIO COMMUNICATION

(Second Edition)
Completely Revised and Up to Date by

JOHN H. MORECROFT ! |
{’rofessor of Electrical Engineering, Columbia University MEAS“REMM

Past President Institute of Radio Engineers
assisted by
A. PINTO
Electrical Engineer, Otis Elevator Co.
and

W. A. CURRY

Assistant Professor of Electrical Engineering, Columbia

University

Saves Hours of Calculation | MOULLIN,
Practically a New E. B. MOULLIN, M A,A MLEE For wuse while measure-
Book—including all It countains formulas for measurements lhal the experimentor in the ments are in progress.
new developments bast had 1o derive for himseli. Theories are made practical by ex This book shows how the
but retaining the amples.  Practically every measurement is illustrated by an example. latest discoveries in R.F.
good features of the There are copiotis instructions ahout the mampn]anou of apparatus. measurements are bracti-

old. The use of the vacuum tube voltmeter is described. cally applied.

Let Radio Engineering Assnst When You Are Adding
to Your Technical Library

See offer at foot of this advertisement

i SHIUHHDITHINHTOTE

UG I [ I IO G iy

ENGINEERING WORKS

Rapto FREQUENCY MEASUREMENTS. ... ..ooviunionnnne cunnnnnon.. by FE. B. Moullin. M.A., AM.I.ELE. $10.00
THERMIONIC VACUUM TUBE...... ..ottt i by . 1. Van der Bijl, M.A., Ph.D. 500
*MANUAL OF RADIO TELEGRAPHY AND TELEPHONY......................... oy cddmiral S S. Robison  3.50
FExPERIMENTAL ELECTRICAL ENGINEERING.............. R P e § by [ladimir Karapeioff  5.00
(and Manual for Electrical Testing) L ’rof. EE..Cornell Uniz.
VECTOR AR PEES vaamn s e e 0 0 B i T 0 by Joseph . Coflin, B.S., Ph.D. 230
THEORY OF VIBRATING SYSTEMS AND SOUNDS. . oottt et by Irving B. Crandall  5.00
Bell Telephone Labs.
PRINCIPLES OF RADIO COMMUNICATION . ...ttt it e e by Prof. 1. 1. Morecroft 7.50
GENERAL PUBLICATIONS
PrixcipLES 0F MODERN Ranio RECEIVING. . ... ... i by L. Grant Hector, Ph.D. 500
Pracrica. Ranio CONSTRUCTION AND REPAIRING. . ...t oivvinireiineinainnaenn.s by Moyer & Wostrel 2.00
FLEMENTS OF RADIO TELEPHONY .. ... ... i it e, hy W. C. Ballard, Jr., ML.L. 150
WIRELESS PICTURES AND TELEVISION .. ...ttt tiit iiiie i i ieaas by T. Thorne Baker 250

* Robison’s Manual is the standard radio text book of the U. 8. Navy.

Note.—Radio Engineering will be glad to give information concerning the above works and other
radio and engineering boohs, in which subscribers may be interested.

Note: Your subscription, or the renewal or
extension of your subscription saves $1.00
toward the purchase price of any of the above
publications.

Just add $1.00 to the price listed opposite [—————
the book desired. Send check or Money Order
to Rapio ENGINEERING, 52 Vanderbilt Ave,,
New York City, and you will receive a full
vear’s subscription to RAp10 ENGINEERING and
the book (postpaid) by return mail.
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I The TEMPLE air column SPEAKE

has given the world a New
Appreciation of Radio

Here is the speaker that is giving such amazing
results that it is the talk of Radio Fans all over
the United States. Mixed instruments and voices
from the lowest bass to the highest treble are
brought in with remarkable volume and clear-
ness. The Temple is not just “another speaker”
—it is not a cone, but rather a unique musical
instrument of the long compensated exponential
air column design, co-ordinated with the Temple
double action unit—and built to precision with
acoustical qualities of an unusual character.

| X Patents Pending

| Temple Tone Chamber

Temple Tone Chamber incorporates specially designed air

| column giving maximum results in minimum space. Made
absolutely rigid by use of metal bound heavy, glazed, flint-
like composition which resists vibration. Made to manu-
facturers’ specifications.

Double Action Unit

Temple Double Action Unit—designed to
obtain finest response from Temple Tone
Chambers. Floating armature type—large
frequency range-enlarged air gap to prevent
rattling when loud signals are reproduced—
increased volume. Special back cover to
prevent mechanical injury, 8 ft. cord with
It 5 each unit. Finished with glossy brown
Std. Thread AT enamel. Every unit tested three times after
assembly.

TEMPLE, INC.
1925 So. Western Avenue, Chicago, Ill.
LEADERS IN SPEAKER DESIGN
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800
700
600
500
400
300
20

€€ Tubes

Avg. of 27
Other Makes

6 [in] MlicfoFhols
/

T E]l IN [HPUIRS
100 200 300 400 500 GOO

[=]

700 800 900 1000

HE above chart graphically illustrates the longer life and

steadier performance of CeCo Tubes as shown by an
unbiased test of CeCo Tubes in comparison with twenty-seven
other makes.

The test was conducted by a nationally known set manufacturer
(Name on request).

CeCo Tubes prove to be as cfficient after 1,000 hours of use as /
when new.
our attention by users where CeCo Tubes have performed for !
over 2,000 hours without apparent deterioration.

In fact, hundreds of instances have been called 10

Experiences like these, together with a noticeable improvement
of tone, clarity and volume resulting from the use of CeCo
Tubes, have secured the recommendations of well-known
radio authorities such as

GEratd N, Best
ReNNETH HARK NIESS
VorNey Hukn

Artiivr H. Lynen
Grens H. BrowNiNa
Lawkpnce M. Cockapay

There's a CeCo Tube for Every Radio Need

Heratan BerNarp
ke HeENsey
Janmies Muien

GENERAL PURPOSE TUBES POWER TUBES
SPECIAL PURPOSE TUBES RECTIFIERS

A. C. TUBES

Write for complete data sheet of CeCo Tubes.

C. E. MFG. CO., I~Nc, Providence, R. 1.

Largest plant in the world devoted exclusively to making of Radio Tubes

Radio Eunginecring, Deceniber, 1927

HHHIE

{

—
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Filter Circuits for Filament Type

Rectifiers

The Effect of Filter Design on the Operating Characteristics of
the CX-380 and CX-381 Rectifier Tubes

N the course of experimental work
in connection with the two new
filament type rectifiers, CX-380
and CX-381, an oscillograph study

of effect of filter dexign upon the load
impoxed upon the tube was nndertaken,
The results obtained were of excep-
tional interest, indicating that when

By R. M. Wise*

High Peak Current
This record shows that until instan-
taneous transformer voltage excecds

the first filter condenser voltage, no
current flows through the tube. As

the transformer voltage rises above
this point, current starts flowing
through the tube, and the charging up

must be taken into consideration in de-
<ign of the filament of the rectifier
tube, The filament must be capable of
supplying this very high peak current
and thus must be made heavier and
longer than would be the case if the
rectified current could be kept flowing
during a tonger period of time, so that

the tubes are used as full wave recti- I'e
flers it is possible to greatly reduce
the emission demand upon the filament, IV\N\' _L +8
r —Ca rs
CX-380 7 B
N | e
|
A G C2 /G & ]G -
+45
2o Cx-374 | (:) r
< < o1 ) ) T IF Ce
2 T TR
). 40— k
Teadee) Logsohonss “T &
-C
— —— 02 Left: Fig. 1. The transformer.rectifier circuit uvsed
3 LINK IN CX-374 in conjunction with the filter circuit 2-A_ above, and
—o -éOPENS CIRCUIT WHEN 2-B, below. The values are: r. 10,000 ohms; r, 8,000
4 TUBE 'S REMOVED ohms; C,, C., C., 4. mfd.; C), 2. mfd.; C., Cs, C-. 1, mfd.
105 HONIS r, prevents excessive voitage at the - Btap. r; is the
- total d-c resistance of the choke coll.
Te
————— 11OV —— —WW T

and the energy dissipated in the tube,
by departing from the conventional cir-
cuit arrangements,

The circuit diagram, Fig, 1, together
with Fig, 2-A, shows the conventional
filter arrangement, In the series of
experiments the following constants
were Eed: inductanees 10 henrys;
condensers 4 mti, each, With this cir-
cuit the peak current on the tilament
demand ix very heavy.,  An oscillo-
graph record of the performance of the
CX-3R0 tube in thix circuit, and ope-
rated at maximum rated output is
shown in Fig. 3 4. The instantancous
transfornier voltage is shown by the
upper vibrator, the current through
the tube by the middle vibrator and
the load current by the lower one.

* Chicf E;ginar, E. T. Cunningham, Inc.

T

= Cy

- + B
+90

l T
Fa
C2 I +45
T _Ex-m O
5 | ] Tl TS
30— T -B+C

Al

A0C L

?’ -45
C7T r
-

of the condenser eauses a very heavy
current to flow through the tube for a
short interval of time, reaching a peak
value of 310 m.a. Since the average
current (equal to the load current) is
only 125 m.a.. the peak current through
the tube reaches a value of 2.5 times
the average current. o cotdition which

www americanradiohistorvy com

the igh peak current conld he avoided,
A very great hmprovement in this re-
speet is made by using the filter circuit
<hown in Fig, 2-B. where the first fitter
condenser is omitted and the tube feeds
directly into the inductance (or cholke
coil.)  The oscillograph record, Fig. 4,
shows clearly the very great reduction
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I-FILAMENT RATING

/

| PLATE VOLTAGE

-

[ ! ' T T T T
OUTPUT OF £X-380. IN TYP-

longer feeds directly into a eondenser
amd rhat rhe ehoke coil keeps the cur-
rent flowing through one anode, or
borh, during the entire eyele. accounts
for this change.

Choke Input Circuit
Some voltage is lost in the ehoke,
but sinee this is a reaetive load. it
does not eonsume power and in ract
the efficiency of the latter system is
the higher of the two. Tabulated read-

D.C OUTPUT VOLTAGE OF RECTIFIER

OUTPUT OF CX-380 IN TYP-
F—ICAL RECTIFIER CIRCUIT.

CHOKE INPUT

4

300 3350 400 450 S00

2-FILAMENT EMISSION PLAT N
st 8 Eptizs v . SPEEATEICURRENTIPERIANODE =— 8 1CAL RECTIFIER CRCUFF.  —
7}( Tg | CONDENSER INPUT
8 WS 4 x o s \
a & ] W
% 1 SNl
< 2N =
I - — < 02,1 :
gl 5 b
e | W/ 24l AN
z Fg% 58 L §LL
w [A™ & ~ S AN
A y,/4¥ L3 4l
30,38 A 3 2
o=g] w a A
- | Q) tlls g3 g Y
2 {oap 33 gl
$ s > S £
w
<l dg| 2 - E -3
:1° A= 6 g - M‘
G |& | gs 3
P& ; 8
7 2
[}
ol o -] 1 8L
] | 2 3 4 3 o 20 40 &0 80 100 @20 =, 20 4o 60 & 100 120
| FILAMENT VOLTAGE PLATE VOLTAGE D.C. OUTPUT (MILLIAMPERES)
Flg. 5. Fig. 6. Fig. 7.
in peak current whieh is now only .
140 m.a.. or 1.1 times the average load appeiar to be large enongh to he of im-
current. The faet that the {ube no - — - — portance. but investization shows that

it i= rhe result of reduced tube Josses,
the tube operating at an appreciably
lower temperature with rhe choke in-
put.  (Further information on this
poinr will be given in a sceond article.)
Also the regzularion is better wirh this
arrangement, except at very low out-
pnrs. than with the condenser input,
as shown by rhe curves of Figure 11,
and by a eomparison of the eurves of
Figures 7 and &.

A snmmmary of the relative merits of

<).
ings shown clearly bring out rhe super- & rhe two systems follow :
ioriry of the choke inpurt eireuit as re- 8 Condenser Input: (1) JMaximum
gards tube operating conditions. The S ! voltage output with fixed transformer
reduced peak eurrent demand not only 5 i | voltage and (2) Better filter action.
improves life because the filament is 2] T %f 1 t — Choke Input: (1) Improved regu-
operated under better conditions. but | { ! Lition. (2) Improved efliciency. (3)
» e S . » St [ By 3  J 5 A
u.l~.o’h<um.~e the emission ean .1’.11] toa S 0 A0 60 a0 100 120 Re(hu(-donus?mn demand on llll)e. 1)
very much lower value hefore the D.C. OUTPUT (MILLIAMPERES) Redneed heating of tube and (3) (As a
operating  etlieieney of the tube is result of 2, 3 and 4) Improved tube
impaired. DBoth factors tend towards Fig. 8. life.
G = - S S _
|
Fig. 3. (Below) Trans- Dower Load Power Fig. 4. (Below)
Oscillograph re- . . former  Input Cur. Load Output Oscillograph re-
SVO'!;de of osu_tput Cirenit Volts  Watts MoAL Volrs Watts Efficieney cohrd of‘ output
n usin Nlter Fige 2. R " o5 5 377 30,5 when using filter
filter circult of }:,"j;] I;:litﬁ".,.l ILE:‘)‘I’I(G‘II\.\“Q[' 00 6% 22 a0 0. $0.5% circuit of Fig.
Fig. 2-A Omitted Figure 2-B. .. 360  59.5 125 200 375 63.9 2: B4
[H{BHIMIFTIY [ SR e —— S — S — [HINEH
longer tule life. A
tube having a  total
available emission of TRANSFORMER
TRANSFORMER 200 m.a. would be quite VOLTAGE
VOLTAGE unsatisfactory with the =
= —— eireuit  eonditions of
Fig. 2-A. but entirely
satisfaetory with those
of Tig. 2-B.
The exaet conditions | SGE_ e - A
wider which the oseillo-
TUBE graph records shown in TUBE CURRENT
CURRENT' Fige. 3 and 4 were |—0— = e
taken are given in the
tabulated data above. =200
Reduced Tube 1
Losses LOAD CURRENT
LOAD CURRENT | The slight difference | == {
in efliciency under the
aboveeonditionsdoes not 1§
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| -FILAMENT RATING 8. PLATE VOLTAGE — Lo | | louﬂvur OF CX-381 IN
o, £ &-FILAMENT EMIS3ION SLPLATE CURRENT _'r f SR o f_U\_L WAVE RECTIFIER.
Nf© Ep-250 V. ,u-;" | =] FULL LINES -~ CONDENSER INPUT
1 - s
° 28 T & | DOTTED LINES - CHOKE INPUT
PR 5 L iF
| | g8 oy
<l g 2 Uglt
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c 18s - //4 £g ] Sgl
w [R9] ¥ - i 2 I — \
ula I e S - — — W \ ¥4
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Eolke g § D \\"‘C.» e~
z |28 1 S e § N > |
¢ T 1 S I
23 [ W — g _| el [ 4
dnl <3 1— ~ e:o -"L\..-_
do[ 4= <.l 53! %
e L F T
Lol | a8 30
re i a?
2 | |
o OL ] L 1 1 1 ] A S S - L
2 3 4 S 3 7 0 a0 &0 120 160 200 240 0 20 40 60 60 100 20
FILAMENT VOLTAGE PLATE VOLTAGE D.C.OUTPUT (MILLIAMPERES)
Fig. 10. Fig. 11.
Fig. 9. 9 a
Fignre 7 shows the voltage at the in- flignre 8 can be compared with

The eircenit shown in Fig. 2-13, that
the filter system in which the input
filter condenser is omitted. canmot be
recommended for half wave rectitiea-
tion. as the reilluction in ouiput cur-
rent and voltage is quite severe and
the operation ol e tilter is iimpaired
Fue nsual cirenit dexizn shonld be ol
iowed, although a smaller input con-
denser, on the orvder of Linfd.. will re-
duce the peak current demand on the

i=.

tube without mueh reduction in out-
put voelrage.
The remaining ficares show  the

average characteristics of the CN 38R0
and CX-3R1 reetifiers, for reference

Figz. 5 shows the average filmnent
current and averaze emixsion for this
tube. 1t is evident that the tube can
e operated slightly Dhelow rated fila-
wment voltage without affecting the nut-
mit, as the change in emission enrrent,
above 4.0 volrs on the filament. is
small. These emission readings, were
alzo taken on the oscillograph, as it is
not possible to allow the very heavy
currents indicated to How steadily tor
an appreciable length of time.

put o the filter with the usual filter
arrangement, o obrain the output
volrages the IR drop due to the filter

T T T T

o OUTPUT OF CxX-381 IN

Sf— HALF WAVE RECTIFIER =
CIRCUIT

=3

<

=

D.C. OUTPUT VOLTAGE OF RECTIFIER
400 300 €00 T00 800 900

| | i
0 20 30 40 50 60
D.C.OUTPUT (MILLIAMPERES)

Fig. 12.

(choke) resistance must be subtracted.

IPigure 7 showing as it does, the higher
transformer voltage reqiired by rhe
choke input eircnit. and also the supe-

rior regnlation at eurrent oniputs
above 20 m.ia. As o matter of fact there
ix seareely any change in output volt-

age from 25 m.a. ro 125 m.a. alrhough
the IR drop in the filter chiokes. if
large. will impair this performance to
some exfent, although no tuore than in
the ease of the condenser input, Fig-
wre 7. 1n other words, if borh Figures
7 amd 8 were replotyed 1o show the out-
put voltage at the terminals of a filter
having 1.000 ohms resistance, both
would show a greater slope, hut the
curves of TFigure 8 would still be
superior.

In Figures 9 and 10 data similar to
that presented on the CX-380 in Fig-
ures 5 and 6 ix shown for the CX-281,
while Iligure 11 shows the comparative
performance of a full wave rectifier
nsing two type CX-381 tubes with the
condenser (full lines) and choke (dot-
ted lines) input circuits respectively.
In n later article the effect of the
change in filier design upon the ripple
voltage in the output cirenit, and the

Figure 6 gives the plate current, Thus ax soon as the filter resistance is  distribution of losses with especiai
plate voltage enrve for an average known the ontpnt voltage can he de- reference to the energy dissipated in
CX-380 1ibe. rermined. the rube, will be considered.

SELECT (re+ry) FOR THE TRANSFORMER & POWER TUBE TYPE
SELECT N,r, &M FOR THE POW-I SE) FCT rg FOR THE CHOKES. (ry !5 THE TOTAL CHOKE RESISTANCE)
ER TUBE TYPE AND VOLTAGE —¥ T
DESIRED. FILTER CIRCUIT 2A FILTER CIRCUIT 2B
(CONDENSER INPUT) (CHOKE INPUT)
TRANSF, TOTAL TRANSF TOTAL
F;'OU“éEER +8 -C n n rs [|SEG.VOLTS RECTIFIED OUTPU'? (re_..r,,) SEC.VOLTS RECTIFIED OUTPU‘? (rc.,r.,)
TYPE VOLTS| VOLTS|[OHMS|OHMS | OHMS|| PER.ANGDE|  p.c. C. OHMS [IPER ANQDE!  p ¢ DC OHMS
RMS YOLTS |MILLIAMPS, RMS VOLTS |MILLIAMPS,
220 226 63 270 215 | 690

[-CX-112A | 160 |15 | 10| 71 [1270 260 271 63 1575 320 258 ©3 1370

300 327 2470 370 303 2090

220 217 773 270 210 77

-CX-37) | 133 |-27 | 17| G3 | 818 260 262 71 1420 320 253 71 1280
00 320 2230 370 297 1900

220 2la 270 208 i

1-CX-37) | 180 |-405| 480 | 60 |35 260 260 75 527 320 252 75 420
300 317 1285 370 295 995

0 2 60 270 O 28

2-CX-371 | 160 [-345| 330 | 49 [1270] Feo 538 91 58y | 539 3 o1 533
300 302 1180 370 285 995

220 222 ——— 270 212 ——;

1-CX-310 [ 250 [-16 | 200{ 67 |2900|| 260 268 67 0 320 256 67 —
. 300 323 820 370 300 A77

* These values of d-c woltage and curvent from the CX-380 ontput eurves shown in Figs. 7 and 8.
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A Unique Frequency Filter System

A Fundamentally New Method of Obtaining Radio Frequency

N systems for the selective recep-
tion of radio waves, it has
hitherto been commeon practice
to connect several tuned circuits

in eascade by one of several coupling

methods in all of which there was
always an appreciable amount of re-
action between adjacent circuits,
o]
B T
S
) ]
[l 1
() )
P2 i
0000/
L1
L uv.4 L3

LI

Ci

Amplification
By E. 4. Livingstone, M.E.*

in 1903, the conpling between cireuits
has to be very lousse in order to pre-
vent the reaction from destroying the
selectivity, Loose coupling, however,
prevents  the eflicient transfer of
energy from one circuit to another,
After the discovery of the three-ele-

7

(o

=

-

FIG.1

Basic connections of the open primar
frequency fi

The reaction between circuits de-
stroys the selectivity of the tuned
circuits and flattens out the resonance
curve to such an extent that in ex-
treme cases a double peaked resonance
curve may result.

When direct coupling is employed,
as in the filter cirvenits used by Stone

* Delforest Radio Co.

FREQUENCY FILTER

ment vacuum tube by Dr. Lee De
R.F,
TUBE R.FT.
A- A+ B+

{ circult employed in Dr. Somersalo’s
te

r system.

Forest in 1406, these tubes were used
ns coupling units, thus taking advan-
tage of the supposedly unilaterat
coupling effect of the tube, This is
the so-called tuned radio frequency
system,  However, it is now common
knowledge that a vacuum tube relay is
not unilateral in its coupling effect,
due to the inherent capacity between
the varions electrades, hut will produce

undesired reaction hetween the conpled
ctrenits, It this reaction is not neu-
tralized or suppressal, squealing and
howling will result, thus enusing in-
terterence and distortion in the re-
ception of the signal.

As common  knowledge,  the
tronblesome point in the tuned radio
freqiency system is the ditliculty in
properly stabilizing the eirenits,

Obviously, the only way to overcome
this difliculty was to design a sy
in which stabilization is unueces
i system, in faet, in which self-oseilla-
tions are unlikely to occur.

To the selution of this problem.
Dr. George A. Somersalo, 4 well known
Finnish Phy=icist, set himself several
years ago. and as a result of hix re-
search and experimentation, he con-
ceived and perfected a fnndamentally
new system which has in fact proven
a complete solution,

ix

Multi-Tuned Antenna System

In his system, Dr, Somersato has en-
tirely given up the idea of coupling
two tunced eirenits by means of a
vacium  tube, which is the method
adopted by Alexanderson and others
and in which vaenum tubes with tuned
input and tuned output circunits are
used,

Vacuum tubes are, of course, used
in the Somersalo system, but not be-
tween tuned eirceuits, as he fonnd that
solf-oscillations are not likely to occur
if only the untuned eirenits are coupled
hy vacuum tubes. Therefore, in the
Nomersalo system, all the tuned eireunits

SHIELD
/ UNTUNED R.F STAGES
r ”

3

---------------- . DET.

MWW )
g L L L
T q T
| | i
1 1 ]
| | ! :
| | )
! 5 ] %
: : i
TTTTONE ConTRoL l
(@]
FIG. 3 A-C+ A+B- B+90V.

Schematic dlagram of the frequency filter, employtng open
primary circuits, and the untuned radio frequency amplifier.
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FIG.2

0y

SPEAKER”’\\\#:/

FREQUENCY

UNTUNED
FILTER R.F.

AMPLIFIER

A.F.

DET. AMPLIFIER

Disposltion of the units in Dr. Somersalo’s new circuit.

are placed ahead of the first tube, thus
forming a frequency wave filter. As a
consequence, we lhave a multi-tuned
antenna followed by an untuned R. F.
amplifier.

To obtain both efliciency aund selec-
tivity with such an arrangement, every
kind of tilter was tried out including
the old filters devised by Stone. It
wax found that in all these filters,
connected direet in the antenna eir-
cuit. either efliciency or selectivity
was absent. In other words, these
fitters could not he made to produce
hoth efficieney and selectivity at the
same time,

Open Primary Circuit

After further research, it was de-
cided to use an open primary winding,
as shown in Fig. 1.

In this arrangement the distributed
capacity C causes a current to
flow in the primary coil I.2. This
comparatively small current induces a
tield around the secondary winding L3,
and sets up a far greater current. It
is generally necessary to avoid mutual
capacity between the windings, since
this capaecity tends to reduce the effi-
c¢ieney in the transfer of energy. In

this syxtem. the loss of energy is com-
paratively small ax there is hardly any
loss of voltage eaused by the action
of the step-up transformer. The sig-
nal, after passing through the filter,
is about ax strong as it was in the an-
tenna provided the open coupling coils
are lavge cenough,

Cousiderable importance is attached
to the =ize and design of these coils,
If extreme care be not taken in this
rezard, the efficiency of the system is
greatly impaired.  Consequently, old
coils. ax used in ordinary T.R.I. ampli-
fiers. cannot be used without modifi-
cation.

Principle of Operation

Let us now trace a signal through
the Somersalo system.  After being in-
tercepted by the antenna in the usual
manner, it passes through the filter
without any appreciable loss, then
through the radio frequency amplifier
to the detector whence it goes through
an audio frequency amplifier to the
speaker.

The process of “selection” is con-
contrated in the filter and that of
magnification” in the amplifier. Thus
these two processes have been sepa-

Puye 1101

rated, making seleetivity and ampli-
fication quite independent of  cach
other,  If it is desired to inerease the
solectivity, one extra filter stage is
added to the cirenit. 1f greater efli-
cieney be required, one R.I. amplifier
stage is added. D, Somersulo claims
that this is not only more logical bnt
more cfficient than the tuned radio
fregqueney system.

It has been demonstrated that
squealing is  conspicuous by its ab-
sence. The amplifier tubes do not re-
quire balancing or neutralizing. In
the first tube, however, a peculiar ef-
feet may sometimes be experienced. 1f
the feedback, due to inherent gridplate
capacity is too great, the energy in the
last filter stage is inereased and made
far greater than in the preceding filter
stages. This may impair the tuning
in all except the last stage, hut is eas-
ily remedied by the insertion of a re-
sistance in the grid lead of the first
tube to reduce the feed back.

The circnit dingram shows a method
of controlling the feed-back in the first
tube, but any other control system may
be used. This control is not critical.
e it is quite diflicult. even by manip-
unlating the feed back control. to make
the ¢irenit squeal, The main object
of this control is, of course, to vary
the volume.

A practicat application of the Som-
ersalo system is shown in the circuit
diagram Fig. 3.

The method of tuning or “selection”
ix clearly shown in the shielded filter
system on the left, After passing
through the filter without any appre-
ciable loss in the overall amplification,
the selected signal ix amplified by the
untuned R.F. stages, whence it passes
to the speaker in the usual manner via
the detector and A¥. amplitier,

More Details on the Screen Grid Tube’

The Technical Characteristics, and Its Use in Radio Circuits

IIE screen grid tube is a dis-
tinct departure from the con-
ventional type of three clement
radio  tube. The unusual
charaeteristies and performance ob-
tained from this tube are muade pos-
sible by the introduction of a second
erid, of novel design, which extends
between the usual grid and the plate.
and is also carried over outxide the
plate. Thus the plate ix completely
shickled or screencd from the control
grid by the second grid.
1f the plate is left disconneeted, and
the screen grid used ax the plate elec-
trode, the tube operates in a manner
exactly similar to the usual three ele-
ment tube, having an  amplification
factor of G.5 and a plate resistance of
15.000 ohms.
In operation ax a four element tube

* Lngincering Dept., E. T. Cunningham,
Ine.
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Tuned R.F. amplifier employing the screened plate tubes.
F. transformers are used.

previous arrangements R.
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Contrary to
Note the shielding
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.006 TO.02 MF.

FROM
DETECTOR
10 OHMS --»

FIG.3 i

-
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4710 | N
25 MEG. 5\
2 MEG.

225V. 135 TO
180V.

As indicated, an A.F. transformer can be used for coupling the detector

to the screened plate tube but due to the excessively high output

impedance of the latter tube resistance coupling between thls tube and
the power tube is advisable.

a voltage of approximately 44 volts is
applied to the screen grid, and a higher
voltage (90 to 135 volts) is applied to
the plate. The effect of this method
of use upon the performanee of the
tube is explained in the paragraphs
below, dealing with the use as an am-
plifier.

The filament provided in the CX-322
is rated at 3.3 volts .132 amperes. For
use as a five volt tube see rheostat
recommendations. When used as an
R.F. amplitier only, the filament may
be operated from an A.C. source by
means of a step down transformer.

The Elements

The control grid, eylindrieal in
form, is arranged in a mnuner similar
to that of the '9) type tube, except
that the connection to this element is
brought out at the top of the bulb,
The sereen grid is interposed between
the eylindrical plate and the control
grid, completely surrounding the plate
us described above, and eliminating al-
most completely all electrostatic capac-
ity between control grid and plate.
The plate is also cylindrical and larger
in dinmeter than that used in type "99.

The somewhat complicated mechani-
cal structure requires unusual skill in
design to secure a rigid structure. Th.
design has been very carefully worked
out and the tube is more rugged than
the average type of receiving tube.

Use as Detector

The tube may he used as a detector
with grid leak and grid condenser or
with grid bias. Resistanee coupling
with econnections similar to those
shown in Fig. 1, is recommended as
giving the most satisfactory frequency
eharacteristics heciuse of the high in-
termal resistance of the tube.

Use as a Radio Frequency
Amplifier

This tube has bheen especially de-
signed for use as an R.F. amplifier,
When so used the most important ad-
vantage gained is eliminatiou of all
feed back through eoupling between
grid and plate. due to capaeity be-
tween these elements, It is also pos-
sible to obtain higher voltage ampli-
fication per stage, 23 to 50 in the
broadeast range as compared with the
usual range of 5 to 12 per stage with
three element tubes.

In the operating range the plate cur-
rent does not vary .ppreciably with
changes in plate voltage, this being due
also to the sereening effeet of the see-
ond grid.  As a result the amplitude
of the plare current ehange, caused by
a signal voltage impressed on the grid
is scarcely affected by an inerense in
load resistance. Thus it is of advan-
rage to uxe a very high resistance or
impedance in the plate cireuit. in order
to obtain high voltage amplitication.

i
<
FI1G.2

Optlonal method of R.F. coupling,
employing a tuned plate circuit
and grld coupling condenser.

B+

The voltage amplification depends
only upon two factors:
1. The mutual conductance of the

tube, which determines the amplitude
of the plate current change, resulting
from a signal voltage impressed on the
control wgrid.

2. The load impedance. The voltage
across the output load is directly pro-
portional to the local impedanece, since
the amplitude of the signal current re-
mains unehanged with an inerease in
impedianee. This is unlike the condi-
tion with three element tubes, where
an inercaxe in load resistance results
in a deerease in the amplitude of the
signal eurrent.

At low radio frequencies, 50 to 100
kilocyeles, it is possible to build up a
very high load impedance by using a
tuned plate circuit, and a voltage am-
plification of 200 per stage is obtain-
able. At browdeast frequeneies it is
not possihle to obtain a sufficiently
high load impedance to realize maxi-
mum voltage amplification, and the
values quoted above represent average
resulrs (25 ro 50 per stage).

wwWwW americanradiohistorvy com

Radio Enginecring. Decenmiber, 1927

Since the voltage amplitication de-
pends only upon the load impedance
and mutual conductance it may be
quickly computed when these values
are known. The voltage amplitication
obtained with a load impedance of
100.000 ohms, using a tube having a
value of mutual conductance of 350
micromhos (.00035 mhos.)

Av—100.000 x 00035335 per stage
wirl: 250,000 ohms.

Av—230,000 x .00035—87 per stage.

It is possible to obtain rhe desired
high load impedanee by use of a tuned
circuit connected in series with the
ptate, but it may be preferab.e to use a
transformer connection with a ratio of
1.1 or slightly lower so that low fre-
quency disturbiances do not reach the
grid of the sueceeding tube and to fa-
cilitate the use of ganged condensers
for uni-control. Doth connections are
shown in the cireuit diagrams ¢* Figs.
2 and 3.

Shielding

Although ithe internal shielding pre-
vents feed back through the tube in-
tereleerrode capacities. rhis is only
one sonrce of coupling bhetween stages,
and it is also necessary to shield the
input cireuit from the ouiput eircuit.
The amount of shielding necessary will
depend upon the voltage awmplitication
per stage and the ecircuit dexign. A
metallie shield encloxing eiich tuned
stage is usnally suflicient, as indicated
in the eireuit diagram. It may be
necessary if the voltage amplitieation
i high, to place a metal cap over the
tube, extending to th¢ "axe. and con-
nected to ground. Clearrnce for the
grid conneetion must be provided at
the top.

Use as an Audio Frequency

Amplifier
The tube may he used as an audio
frequency amplitier with resistance

coupling, the connections being the
same as when the tube is used for
radio frequency mnplification, except
that the screen grid voltage should be
lowered to compensate for rhe voltage
drop in the load. unless a high plate
voltage is available. With this con-
nection a voltage amplitication of 35
per stage n.ay he readily obtained with
perfectly flat {requency characteris-
ties down to 50 cycles and below (the
lower limit is fixed only by the size
of the Dblocking condenser); and ex-
tending on the high frequency and well
above 10,000 cycles,

Characteristics of Tube
Filument Volts ................. 33
Filament Ampeves ...............132
Control Grid Volts (Average). . —1.3
Screen Grid Volts (Average) ... 45.
Plate Volts «.seercis.icives .0 to 135
Mutual Conduetance * (1nicroinhos) 300
P’late Resistance (*ohms)....1,000.000

Interelectrode eapacity, plate to con-
trol grid (max.). L0253 mmf

*Grid voltages as specitied above,
plate voltage 133.
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“Mile-a-Minute” Production

An interesting story of production in the plant of a large radio
set manufacturer

ROM the commencement of

his activities in the radio field,

Powel, Crostey, Jr., has held

the conception that radio re-
ceivers should be sold at popular
prices made possible by advanced
merhods of produetion. When it is
considered that the factories of the
Crosley Radio Corporation are now
mannfacturing  some four thousand
of receiving sets of one tvpe alone
each day, it will be readily apparent
that raw materials of whieh these
serg nre construeted ¢:iin he purchased
in tremendous quantities, whieh, of
course, greatly lowers the unit price.
Coupled with this in bringing down
the cost of receiving set counstruection
is the fact that the personnel and the
time  consumed per operation is
hrought down to the mininnnn by ma-
chinery of the most modern esign
and highly progressive and eflicient
production methods.

Crosley production, so far as re-
ceiving sc1s are concerned, now is con-
eentrated upon one model, the six-
tube single control set, which, how-
ever, is made in two types, one for
battery operation and the other for
operation direct from rhe lamp socket.
In addition to receiving sets, the cor-
poration manunfactures loud-spenkers
in three designs, power units for the
socket-powered receiver: o low-wave
unit, which when attached to a radio
set will provide short-wave reception;
and an electrical pick-up device for

¢ Courtesy of The Crosley Radio Corp.

".
!

Lot

Where cablnet and chassis meet-——showing the overhead conveyor.

comnecting a plionograph to a radio
set and  loud-speaker, giving the
former the advantages of electrical
reproduction.  All of these products
are manufactured in the Crosley fac-
tories in Cincinnati, comprising four
buildings.

Deseription of Plants

In the main building, known as

The spraying booths where the metal cabinets and loud speaker frames are
painted by air brush.

www americanradiohistorvy com

Plant No. 1, the sets are assembled.
Here alzo the loud-speakers. low-wave
uits, power converters and electrical
pick-ups are mannfactured. This
plant is, in reality, two buildings
joined together, a capacious, six-story
reinforced concrete structure having
heen added recently to the original
building. The studios of the Croslev
super-power broadeasting station
WLW, and the general offices of the
corporation, also are located at this
plant.

Production, however,
in Plant No. 2

really begins
whieh formerlv was
the main plant. Ilere rheostats (in
three tyvpes), filament  swilches,
sockets (in three types). dial lights.
audio  frequeney  transformers, radio
frequency eoils, various fitament re-
sistances, grid-leak mountings, balane-
ing condensers. anfenna choke coils,
power  econverter  transformers and
chokes. and other parts are produeed.
Praetieally all of the parts used in
the sets, it may be noted in passing,
are wmanufactured by the eorporation.

Production Facilities

One's first impression upon entering
the main plant is one of tremendons
activity. Conveyors elick merrily
along overhead: others earry sefs and
paris throngh long aisles of workers.
There are approximately 1.500 feet of
overhead conveyors in the Crosley
factories. and 1.200 feet of endless
belt conveyors. In addition. there are
500 feet of gravity convevor. Where-
ever it is possible for machinery to
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The “English Roundhouse’, where 3,000 sets are balanced and tested daily.

enable work to be done better and
faster than it eould be performed by
hand, machinery is used.

The first stages of the assembly of
a receiver take place on the sixth floor
of Plant 1. TIlere the variable con-
densers for tuning the receiver to the
desired frequeneies are made. 1In the
mass produetion of these condensers,
the “die casting”™ process is utilized.
A battery of ten huge die-casting ma-
chines was installed early in 1927, this
work having been done previously on
the outside. The familiar rotor and
stator plates of the required number
to make up either two complete rotor
or stator sections are placed in this
machine by the operator, who then, by
proper manipulation of the eontrols,
causes the injection of molten “white
metal” at 800 degrees IFahrenheit into
the die housing the individual plates.
This seals or fixes them in the proper
position with respect to each other.
Tt also provides uniform spacing be-
tween them as well as perfeet elec-
trical contact, thereby reducing to a
minimum losses and the possibilities
of short-circuiting.

It ix intevesting to know that this
metalt is foreed into the die and about
the plates at a pressure of some 380
pounds to the square ineh, the entire
operation  of injeetion taking place
virtually instantly, and seceming not
untike the loading and firing of a gun,
a sharp air pressure exhaust explo-
sion taking place at the time,

After being washed and trimmed,
the condensers are assembled on the
frame of the chass which is taken
by the conveyor to another part of
the same floor. where the dial and
other appurtenances are affixed. The
conveyor then takes the embryonic
chassis fo the fifth and fourth floors,
where the major portion of the as-
sembly  work is earried on,

Checking and Testing

Assembly of the chassis being comn-
peted, the next step is the “nentro-
dyning” or balancing and the inspec-
tion, The assembled chassis is con-
veyed to the third floor where a novel
testing booth, only recently has been
erected.  This is known as the “Eng-
lish Roundhouse,” 1 name given it be-

cause of its narrow and elongated
appearianee,

In England, locomotives are not
housed and serviced in circular

roundhouses as is the ease in this
eountry, but they are lined up in long
sheds,

The “Fnglish Roundhouse” is i-
vided into two compartments, one for
balaneing and one for testing, There
are thirty neutrodyning or balancing
positions in the one compartinent and
twenty-one checking or testing posi-
tions in the other. There is an aisle
in the center and a line of employees
on each side. Each worker has an in-
dividual and replaceable test table
containing all the apparatus neeessary
for the work. together with an indi-
vidual electrie light and a locker to
hold the tube and fixtures for con-
necting the set to the test rig. Be-
hind the two lines of test tables run
belt conveyors, These conveyors bring

the receiving w~ets  first to the
halancers, When the  balancing
operiation is completed, the worker

places the set on the same conveyor
and it is taken to the checkers where
it is completely tested and its per-
formance measured on especially de-
signed instruments,

Three thousand sets a day can be
balaneed and tested by the workers
in this hooth, A system of vari-
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colored labels is used by the checkers
in routing tested sets,

Painting by Air Brush

In the meantime on the second floor
men are busily engaged in spraying
a brown finish on the metal cabinets
in which the sets are furnished, also
on the loud-speaker frames. This is
done in fourteen modern, individual
spraying booths to which the cabinets
and frames are brought by overhead
conveyors.  After the spraying the
cabinet goes by conveyor to a large
oven which is divided into two closed
sections, one for producing the crys-
talline effect and the other for baking
the finish. It then passes through a
third section whieh is exposed, allow-
ing the metal to cool before being
handled, The same treatment, of
course, is given the Iloud-speaker
frivmes,

When  the  cabinet  becomes
enough to handle, it is again placed
on an overhead conveyvor and taken
up to the third floor where it is at-
tached to the chassis and inspected.
After a final inspection the set is
reitdy for packing. In this process
the belt eonveyor is also used. When
the pucking process is completed. the
sets travel on the belt converor to
a gravity conveyor whieh deposits
them in the shipping room on the
first floor. On this same floor is
located the Receiving Department,
also the departments in which all
parts are cadmium plated. This pre-
vents rusting and gives the part a
bright surface. Each set requires five
square feet of cadmium plating.

cool

Special Machines

Much might be written about vari-
ous phases of the manufacture of
Crosley sets and concerning some of
the novel machines employed in the
work, Among these is an automatic
tempering  or hardening  furnace,
heated by electricity and used for
lIardening the steel magnet segments
employed in the loud speakers. The
individual unit is fed into the machine
auntomatically, heated to a red hot
temperature and dropped into an ol
bath which hardens the steel. It is
then conveyed to a washing eompurt-
ment where the oil and scale is
washed off. This completes the opera-
the whole taking place in the
machine in a period of three
number  of individnat
segments  undergoing  the  treatment
simultaneousty, of course, as many
thousands are needed for producing
the thousands of complete loud speak-
ers marketed.

tion,
one
minutes. A

At the present time the Crosley
Radio  Corporation  ecmploys  more
people than any other industry in

Cincinnati.
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The Mathematics of Radio

The First of a Series of Articles Covering the Use of Mathematies

in Evervday Radio Werk

By John F. Rider. Associate Editor

L ~Mathematies o Radio™ is

somewhat of o misnomer  al-

thouzh it is desceriptive of what

is to folloav, At tirst gltanee one
wonld inmediately coustrne this paper
to be o a technical  discussion of the
theoretical cousiderations of radio: a
diseus=sion of radio phenomena, Suoch,
however, ix not the ease We intend
to consider technieal phases of radio,
but not along genoerally aceepted lines,
Transmission and reception phenomena
will be ignored, but the mathematical
cialenlations of the units assoeiated
with transmission and reception phe-
nomen:n will be aecorded  detaibed
onsideration,

It ix customary nowadays in every
day radio diterature to introdnee and
dizeus== various formulie associnted
with  the  =uabject  at hand,  The
formutae presented in the text is how-
ever, very sclidom disenssed, with the
vesult that the average reader does
not fudly as=<imilate the subject mat-
ter.  Consequently  the valne of the
article is lost, and the author’s efforts
partiatly  wasted.,  The reader on the
other htnd is somewhat disappointed,
dixconraged at hix failure to compre-
hend Perhaps he has heard abont
the subjeet disenssed in the article,
Ile viewed the article with detight

at hast he would understand,  1le
reads the articte only to meet with
failure He cannot follow  the
formutae Why did the author fail
to give an example of the function of
the formatta, to itnstrate the use of
the =eriex of fignres and symbols,

The  Mathematies of Radio™ ix in-
tended to clarify just snch sitnations:
to fanetinn as a medinm whereby the
reider will obtain information of a
netthemationl nature which will make
possible the assimilatinn of informa-
tion  contained  in radio  disenssions
amd peviodicals,  We «do not mein to
=ny that a study of the contents nof
this series will make the average radio
man, a nathematician,  Neither will
it permit of the comprehension ot the
complex  aud  intricate  formulie  en-
rountered in radin design and  theo-
retical discussion. It will, however,
give this man the knowledge s in-
formation requived in order that he be
in a position to tutly vomprehend the
simple details of design of the aver-
age radio receiving equipment, and to
fully assimilate the information con-
tained in the everyday radio article
found in the present day radio press,

The greatest fault to be found with
the average radio man, appertaining to
the commrehension of technical details
and tfornmlae, i an unneeessary in-
herent fear of the =snbject.  Not thal
the individnal appraiches the snbject

with trepadition, bt vather that he
cousiders it above his mental calibee
aud capabilities, e is very desirons
of o thoromgh grounding in the sub-
jeet, yvet fears to enter its realm
This fear should be dispelled. This
text ix not purported to be oo psyelo-
analytienl  disens<ion, but experience
with numerons men has conelusively
demonstrated to the writer that the
avernge  vidio man can thoroughly
nuister many of the technical details
which he considers beyowd  hix com-
prehension.

Auother great  faunkt found among
radio men. which hinders understand-
ing, ix a distorted idea or image of

The Problem of Power Supply

Radio Engineering is pleased to
announce a series of educational
articles covering the problem of
power supply, by Conner Crouse
who is one of the leading authori-
ties on the subject.

There will be six articles in all.
dealing with the technical con-
siderations surrounding the fol-
lowing:

1. The effect of various types of
Power Supply on the Radio
Receiver,

2. Rectification.

3. Fliters.

4. Condensers,

5. Transformers and Inductances.
6. General Summary.

The first article will appear in
the January issue.

wlitt  the  subject  portrays, They
meditate  upon o paragraph or o«
quotation by =ome anthor. It the
picture does not agree with that in
their minds, no attempt is made to
alter the ervoneons image.  They just
the subject.  Upon the arrival
at an associntes] sabject, which wonbl
be perfectly clear, were they thinking
along the correct lines, they are hope-
lessly hefwldlel,  An essential to cont-
preheusicn is to view thines with on
open  mind,  Not  that  the  reader
should not attempt to  visualize, he
shontd do =0 by all means, bt not tn
entertain a tixed iden whiclht cannaot
be changed,

Nome of the material contained in
this series will strike the reader as
being obl, rehashel, I it s,
by, It cannot be omitted beeanse it
ix new materinl to many others, amd
we  must eonsider all: not a =select
few,

The Properties of Wire

Radio, white a1 method  of  trans-
mitting iotelligence from one  pmint
to another without the direct aid »of
wire s o HuKing medium, utilizes

www americanradiohictorv com

a great deal of wire in the equipment
which  produeces the  forees  utilized
in the transmission aud the reception.
Hence the tirst important  considera-
tion ix wire,

Wire isx  classitied  in two  wanys.
Fiest, we have wire whieh comdiets
cleetricity  ecasily or is a goml con-
ductor  and  second,  we have  wire
which is a poor condietor of  elee-
trieity. The sccond entegory is usnally
Bstedd as being resistance wire,  The
question now  arvises relative to the
conduetivity properties of  the wire,
Why should cne wire conduet better
than another?  The average answer
wonld  consider the substances com-
prizing the wire.  We know that to
be  trne We o know  that  certain
metals will cotnduet electricity better
than others, We also know that certain
comhinations of etals will offer a
great resistanee to the flow of elec-
tricity. That. however, is not {he
laxic difference, The reason is be-
lieved to be the atomic stracture of
the wire.  The atomic structure enn-
sbleration applies to all snbstanees as
well, but since we are disenssing wire,
we will apply it directly to wire, The
sibstinee or substancees  constituting
the wire consist of molecnles in a
cortain formation, each moleente  in
turn consists of a mnnber of atoms
in a certain formation, and each atom
in turn consists of o munber of elee-
trons revolving aronnd an ion,  The
molecnles in any substance are in a
continual  state of agitation, and in
thix state of agitation collide with
cach other,  During the process of
cotlixion, clectrons are detached from
The atoms and drawn into other atomic
struetnres which have lost an o elec-
tron,  The ease with whieh an atom
parts with an electron is considered to
be indicative of the sanitability of that
material ax i cowdnetor ot electricity,
Censideration of the noteentar activity
in a wire explains why a thick wire
is 2t better condnetor of ordinary A, )
and D, ¢, current than a thin wire,
Assuming any one condnctor made up
of wne or more metals, the greater
the density of that condnetor  the
grenter vae possibility of collision Dhe-
tween melecitles and the greater the
possibility of electronice activity, The
pos=ibility of more molecutar enllisions
is fonwded upon the fiaet that more
molecutes are fond in a thick wire
than iu o thin wire, assaming, as has
been mentioned above that the mate-
riats constituting the wires are the
same, differing onty in amount,

Temperature Coefficient

Temperature  displays an effect
upen the wires by altering the mote-
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cular construetion, and hy altering the
molecnlar construction changes the
conductivity properties of the wire.
Since it changes the conduetivity, it
changes the resistiviry. The change
in  resistiviry wirh temperature is
known as the remperatnre coeflicient
of rhe wire. This term is frequently
mentioned in radio text, particularly

in the disenssion of resistances sub-
jected to heat. such as in hattery*
climinators, A substanee which in-

ereases in resistance with inerease in
temperatire. is said to have a positive
temperature coeflicient. and conversely
i substance which decreases in re-
sistance wirli an increase in rempera-
ture is said to have a negative temn-
perature coetlicient. All pure metals
have positive temperature coeflicients.
Alloys have lower values of positive
temperature  coefticient than  pure
metals.

The following table gives the tem-
perature coetlicients of various metuls
and the metrhods of determining the
resistance at various temperatures of
materiats will he discussed.

1000 ohms at 20 degrees centigrade.
Substituting in the formula above we
have
Rgtr = 1000 x (1 plus L0004 x (100 —
20)
1000 x (1 plus L0004 x 80)
1000 x 1.032
= 1032
Rt 1032 ohms
Suppose we have brass wire, It has
A resistance of 3 ohms standard tem-
perature.  Current ik passed through
it and its temperarure goes up to 48
degrees Centigrade. What is the in-
crease in resistance?
Substituting in the formula we have
Regt =3 x (1 plus 002 x (48 — 20) )
3x (1 plus 002 x 28)
3 x1.056

3.168
Ret = 3.168 ohins
The above formula applies to all

metals and not only to the ones util-
ized in the illustrations, The same is
true of temperature values. As a mat-
ter of information all pure metals de-
crease in resistance as the tempera-
ture is lowered and at —276 (legrees

Table No. 1 (Smithsonian Table)

Metal or Alloy

Aliminum Hard Drawn
Brass
Climax
Constantan Advance LEureka
Copper Annealed

- Hard Drawn
German Silver 18% Ni
Gold Pure Drawn
Iron 99.98% Pure
Lead
Manganin S4Cu 12Mn 4 Ni
Mercury
Molyodenum Drawn
Nichrome
Nickel
E Platinum
= Nilver 90.98% I'ure
Steel Manganese
Piano Wire
Tantalum
Tin
Tungsten

The formula for determining the re-
sistance of a certain metal at a given
temperature is

Rer= Rs (1 plus As x (t—1ts) (1)

Rgt is the resistance at the
remperiatire

wiven

Rs is the resistance at the standard
temperature

As is the femperature coeflicient
iven in Tahle No. 1

t is the given
urees Centigrade

ts is the standard
wiven in Table No. 1

Suppose we wish to determine the
resistance of a length of Nichrome
wire at 100 degrees centrigrade. It is

remperature in de-

temperature

Standard Temperatlure

Temperature Co-

Centigrade eflicient
18 deg plus 0039 2
20 deg plus 002
20 deg plus 0007
12 deg plus .000008
20 deg plus 00393 g
20 deg plus 00382 £
20 deg plus 0004
00 Deg ann’ld plus  .0035
20 deg plus 005
20 deg plus 0039
12 deg plus 000006
20 deg plus 000K
23 deg plus 0033
20 deg plus 0004
20 deg plus  .006
20 deg plus .003
20 deg plus  .0038
20 deg plus .001
0 deg plus 0052
20 deg plus  .0031
20 deg plus 0042
18 dey plus 0045

Centigrade (absolute zero of temper:-
ture) all pure metals would have zero
resistance,

The increase in temperature can he
determined if rhe resistanee at the un-

known  remperature is known. The
formula is as follows:
t t= Rut — Rs
(2)
As x Rs

Suppose we know that the resistance
of rhe brass wire inereased from 3
olim= to 3,168 olims. What was the
rise in temperarure? Substituting in
the formula we have
& ts 3.168 — 3

002 x 3
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=28

t—ts = 28 degrees C (rixe in temperi-

ture)
ts = 20 degrees €
perature)
tplus ts =48 degrees  (
temperature)
This figure checks with the above.
Let us check hack the Nichrome wire.

4 ts 1032 — 1000

(standard tem-

(operating

L0004 x 1000

80

80 rise in temperature

t 20 degrees C (xtandard tem-
perature)

operating temperiature

SO0 degrees C plus 20 degrees

( 100 degrees €

t plus s

This tigure checks with the firsi test.
Incidently, another method of deter-
mining the valne of operaring tempera-
tnre is as tollows, Assnming the
formula used it
t tx = 80 degrees C

and
ts = 20 degrees C (standard tem-
perature)
t 100 degrees C (temperature
dexired)
since 100 — 20 = 80

With respect to substances possess-
ing negative temperature coetlicients,
these inelude glass, carbon, quartz and
porcelain.  In other words when the
temperature is inereased. the resis-
tanee of these materiils decreases.

In close uassociation with wire in
every day radio practice we come in
close contaet with Ohm's law as ap-
plied to D. C. circuits., Ohm's law is
also applied to A. C. circuits but with
solme modifications and will he con-
sidered later in the text. Ohm was a
physicist who propounded laws cover-
ing voltage. current and resistance:
voltage (0 be expressed as volts, cur-
rent as amperes and resistunce as
ohms.

Expression of Fractions

The volt is the unit, but ofttimes
menrion is made of fractions of a volt
and expressed as a millirolt or a mi-
crovolt.  The pretix milli, is used to
denote a thousandth part and a milli-
rolt is therefore a thousandth part of
a volt. Likewise the pretix imicro de-
notes a millionth part of a volt and a
microrolt is a millionth part of a volt.
The term Kilo, is used to denote thou-
sands and one kKilorolt would be 1000
volts,

Very often units are expressed as
powers of 10, being newsative or posi-
tive aceording ro rhe sign associated
wirh the figure denoring the power.
When it is positive the plus sign is
omitted. but when it is negative the
minus sign is always included. Ix-
pressing figures in this manner is a
decided convenienee and space con-
server. For example. it we wished
to express the term 10,000 volts. As
a power 10 it would he shown as
10° or 10 to the fourth power,

10x10x10x10.
1,000.000  would

he 10° or 10 to the
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sixth power,= 10x10x10x10x10x10,

If it were 2.462,000 it would be
shown as
2462 x 10" = 2462 x 10 x 10 x 10 x

10 x 10 x 10.

When the figure is greater than 1
the power xign is always positive as
illustrated above. but when the figure
ix o deeimal part of 1 the power sign
is newarive, for example a  10.000th
part of a volt would he expressed ax
10 11 ean also be shown as it frae
tion or as a decimal ax lor example

1

or 0001, A millivelt  whieh

10,000

is a  thousandtt part of a  volt
when expressed as a power of 10
would be shown ax 10" volt.  An un-
even fraetion =uch ax 3.24 milivolts
would be expressed as 3.24 x 10-, volr.
The deeimal Tor this ¢quivalent would
be 00324 volt.

The =ame methods apply to show
current and the =ome prefixes are
used.

R A :)t
— T WWWWWWWWW—
I

R = 100 OHMS R = 100 OHMS

Is= 2 AMP I~ | AMP

E = 200 VOLTS E =~ 100 VOLTS

R = 200 OHMS
I 1 AMP.

€~ 200 VOLTS
FIG.1

Representative electrical circuit
which demonstrates the functions
of Ohm's Law.

One tenth of an ampere = .1
One hundredrh = 01 = 1
One thousandth 1 milliampere
(01 = 10
millionth 1
000001 = 10~
One hundred amperes = 100, = 1
One  thousand 1 kiloamperes =
1000. = 10

ampere

One mieronmpere

Resistances in ohmes are shown in the
siame manner, hut resistances greater
rhan 10,000 ohms arve usually tigured
as a (raction of 1.000.000 ohms or frac-
tions of o wmegohm.  The prefix mey
ix uxed to denote a million., For ex-
ample & 20,000 olun resistance would
be <hown as

20,000 ohims
2 X
200,000 olins
= B

2.000,000 olhims

20N

.02 megolim
10" ohms

.2 megohm
10" ohmns

2 megohms
10" ohs

Ohnm’s Law

As g matter of convenience and as
4 means of econserving space it is eus-
romary to express certain eleetrical
values by letters or symboi . For ex-
ample. voltage ix designated by rhe eap-
ital letter 5. Curvent is designated
by the capital letter 1 and resistanee
is desicnated hy the eapital letrer R.
We will nse these designations in dis-
cussing Ohm's law. Ol showed a
definite relationship herween voltage,
current and resistance in D, C. eircnits
and expressed it ax follows:
Voltage (E) Current (1) x Resist-
ance R or

E=]x It

and

E
1 4)
R
and
E
R =—
1

(3)

3)

Applications

Let ns consider the first of Ohmn's
laws, that pertaining to voltage.  Ac-
cording to the formmla, voltage equals
current times resistiance. Voltage,
therefore, is the IR drop ncross two
points in a D. C. circuit. Nince volt-
age is the product of eurrent rimes re-
sisranee amd one remains constant, it
varies direetly as the other. For ex-
ample. in Fig. 1. If the resisrance is
equal to 100 ohms nnd the current is
equal to 2 amperes the voltage ncross
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3 MA
| CH
| 1650
e OHMS
O

= lllllllllluLr

' 180V FI6.2

IMustrating the calcutfation of volt-
age drop across the impedance
CH.

the resistance is= 1R or 200 volts. If
we maintain the resisranee constant to
half its original value, the voltage will
decreaze in exaerly the same manner,
to halve its original value. It we raise
rhe resistance to 200 ohms and rhe cur-
rent remains constant at 1 ampere the
voltage aceross the resistanee will in-
crease direerly as the inerease of re-
gistanee, namely to twiece irts previous
value.  The voltage across the resist-
anee ix the volrage drop across the re-
gixtance. The cwnrrent indicated by the

ammeter is the current tlow through
the resistance. hence the rexixtance

rimes the cnrrent is the voltage drop
across the resistance.

We ecan apply this to practice in
every day radio circunits.  As an ex-
ample, we have rthe date output

choke used in conjunction with power
tubes.  This choke earries the 1. C.
plate current for the tube and sinee ir
possessex i certain amount of Do C.
resistance. a certain . C. voltage drop
will take place across this choke, re-
ducit the erfearive  plate  volrage.
Ree Mg, 2. Suppose the voltage of 1the
hattery is 180 volts and the plate cur-
rent is 18 mils and the D. C. resistance
of the coupling ¢hoke is 1630 ohms.
We can derermine the voltage drop
aeross thix choke by applying formuln

No. 3. Nubstiruting our figures we
have,

B 1650 x 018

193 20.7 volis drop across the choke.

("o be econtinued)

Operaitirig Hints on Tuned Audio Amplifiers

ADIO Fans who are using the
Hiler sysrem of tuned audio
frequency  amplification  will
doubtless be interested in the
following operating suggestions.

The dexign of these units is sueh
that a peak or “bump” is found on the
low trequeney cnd of the amplifying
characteristic eurve. the funetion of
thix preponderance of amplitication he-

ing to compensate tor the low fre-
quency  deticieney  of  the average

speaker, and hring out the harmonious,
deep chords.  Sometimes, the desizn
of the ecomplete receiver-speaker in-
stallation ix sueh that less low fre-
queney aplitieation is desired.  Thix
stiate can bhe attnined in an easy. inex-

Nimply insert a 23,
000 ohm variable resisrance in series
with the filament end of the grid
choke. between rhe terminal marked
F and the negarive filament lead, if
' barteriex are not u=ed. and hetween
the terminal [ and the C minus, if a
“C” battery is employed. The fine-
tion of rhix resistance isx to lower the
amplitude of the resxonant peak. Vary
the rexisxtanee control until the de-
xirell amonnt of low frequeney ampli-
fieation ix being obrained.

]I(‘ll.\'i\'o mauner,

Retuning the Amplifier
By reversing the connections o the
phte and grid chokes of the tuned
denible fmpedance unit. it is possible

wwWw americanradiohistorvy com

to retune the system hy inserting a
new coupling capacity. When the
original conneetions are reversed. the
effect of the conpling capaeity within
the case ix nullitied, and an external
coupling eapacity between the plate of
one tube and the grid of the succeed
ing tube can be added.  When the
standard units are reversed, in order
to try varions valnes of coupling eapa-
city, the resixtance mentioned
in the previous paragraph, shounld he
connecred berween the grid of the tube
and the new grid terminal, otherwise
the coupling eapacity wirhin the ecase
will nllify the effecet of the variable
resistance.

series
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A Resonance Indicator
This Instrument is Invaluable for Matching the Electrical Values
of Coils, Condensers or Radio Frequeney Circuits
By W . H. Hoffman and F. H. Schnell*
N any radio vecciver employing  controld, althongh the receiver isx made ”m('hing R. F. Circuits
two or more tuned radio cireunits, up of severil tuned cireuitse The con- . . .
The Resonanee  Indicator is an in-

amd uore expecially the radio re-

ceiver employing a single manual
control for these tuned cirenits, reson-
anee in cacl cirenit is essential,  Un-
Tess each tnoed civeuit is in exact re-
sogtnee with the others, there will he
i loxs in sensitivity and selectivity,
Therefore, when exact resounuee is ob-
tained,  that when  the electrical
vitlues of every tnned cirenit matel the
others,  maxbmmm sensitivity  and
selectivity  ave  obtained, It means
simply thix: with a coil of known value

i=,

of inductinee  mud a condenser  of
known value of capacity aml where
two or woere suell eombinations are

used ax tuned eircnits inoa oradio re-

ceiver, the condenser usually is the
variable  means for  changing  the

periad of frequency or point of reson-
anee. With a given setting of the con-
denser or with a given value of capa-
city in the taned civenit, the point of
resonanee is determined and all other
tuttedd civeuits <honld have exactly the
sittme  clectrieal vabues for maximum
efliciency.

To reduee the nmmber of controts of
a radio receiver, for the sake of sim-
plicity, there e several types of re
coivers employing but o single manuat

Burgess Buattery Co

« Itation

trols of the tnued civenits are <o ar
ranged that by weans of wmechanical
coupling  the =ingle manual  control
aperates the several tuned eivenits in

stemunent used tor the tinal adjin=tment
or natehing of cirenits<— it is the means
of putting on the final “polish™ for the

suell 4 way that resonimee is ain best operation of the receiver. It ix
tained over the entire range of (re hest adapted 1o wark of this kind in
V4 -
A 2 B 2 C ]
"_';;'" [ 1 f | "l '
- " |
S Ak UL nl
C .= ¢ .= | e ™
C S | <
- L | r/ - ] 4 | ] '
Three tuned circuits, A., B., and C., are represented by the heavy lines.
These must come into resonance at exactly the same condenser capacity
when the circuits are properly matched.
quency  or band  of  witvelengths——at comering coils, condensers and  eir-

leaxt that is what is supposed to take
plice,  Many times a receiver does not
function as it <hould simply because
there is o very slight difference in the
cresonat frequeney” of two or more
tuned  civenits, Properly  nsed. the
Resonanee Indicator will show what ix
necessary  to correct sucel receivers,
and  the acenraey  in obtaining  the
points of resomanee isoof the order of
nie o nth ot one per cent.

Top view of the completed Resonance Indicator.
the flexible leads,

Note the shielding on
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ciitx, When  the eleetrical values of
coils, condensers nr cirenits are approx-
inately the e the Resonanee Indi-
cittor hecontes of real service and vilne
in nmtehing them exactly. Decanse it
i not i wave meter. it cannot he used
to measure the eleetrical valines ot in-
duetanee or capieity.

Here is an instrument that <hould
be in the Liboratory of every manutae-
turer of  brogdeast  receivers, nnless
some other instrient of like purpose
is now in uxe. Too mueh stress can-
not be placed on the necessity of aceen-
raey in aligning condensers in multi-
tuned  <inglte controt receivers.  For
the jobber amd deater who desives fo
render service along with lis sale of
radio receivers, the Resonanee Indica-
tor becomnes an instrument of  decided
salue, There are times when radio re-
coivers  are  jarred  in shipment  or
lstwdling which canses a <light <hift
it one or more cowdensers. Instead of
returning the receiver to the manutae
turer, therehy losing considerable time
and g possible sale. the jobber and
dealer  shonld cquipped  to make
stielt =light adijnstments as will wmake
the receiver funetion properly.

Counstruction

The two oscillators in the Reson-
ance  Indicator are assembled in an
abmmimme ease, 127 long, 67 wide and
47 deep. The metal caxe forms a
<hicld which reduces hody eapacity and
the effects of  other  surrounding
chjeets,

One oscitlator is wmade up of coils
and condensers of fixed values, iving
a natural or constant resonant period
of abmt 360 meters (830 Kiloeyeles),
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A pair of fixed leads is connected
across one of the condensers us=ed in
this tuned eirenit. 1t is important
that these leads he shielded, A elip
is the terminal end of each lead, hoth
of which come ont through the top of
the eaxe. When these leads are con-
neeted to the coil or comdenser nnder
test, very tight coupling is obtained.
Therefore, a slight change in the eir-
enit under test canses a corresponding
ehatnge i the oscillator eireuit.

The other oscillutor is made of o
fixed value of inductance in the form
of a coil, and a varviable taning con-

denser, 1t has a tuning range fron 30
to 60 meters (10,000 to 5.000  Kilo-
ele<),  This eirenit acts as a short

wave receiver, in addition to its tome
tion ax an oxeillator.  When oxcillnting,
it produces the beat note in the ear-
phiones  which are connected in the
plate lewd. At sowme settings of the
tuning condenser, C4, squeals or howls
are produced in the ear-phones, To
preveut this squealing or howling, the
variable resistor. R2 should he  nd-
jnsted properly when the squealing or
howling will stop.

This Resousnee Indicator employs the
prineciple of two tuned oscillating c¢ir-
enits. .\ change in the  constants
of  one  eirenit  affects  the
ant  frequency  perimd of  the
If  the tuncd  cirenit  under
is made a part of one of
two cirenits, or  tightly

reson-
other,

test
these
coupled  to

it., a change of vialue of eapacity or
inductance will change the frequeney
Thix ehange may be

of the oscillator,
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Inside view of the Resonance Indicator,

The panel is covered with a

copper sheet and thg container box is also lined with copper.

observedehy adjnsting the secoud oseil-
Iator until the energy from it =ets up
an audio heat  (in the  ear-phones)

with the oscillator and civeuit muder
test. If the two oscillators are ad-
justed to the same fregneney or if

one is o harmonic ot the other. there
will be no audible sonnd becaus=e the
period of resonance is at “zero beat.”

Under this condition of “zero beat™
awd when a change is ade in the cir-
enit under test when the awdible sig-
nal is produced it may be observed by
the use of ear-phones connected in the
plate supply of either oscillator,

The wiring dingram, with a list of
parts nsed. is given in Figo 1. The ar-
rnngewment of the varions parts, as
monnted is <hown in Figs, 2 and 3,

tu constructing the Resonance Indi-

|
Ll !
C Schematic dia-
gram of the Re.-
L sonance Indlica-
| tor. tt is neces-
sary to have the
entire unit
shletded. Note
that the flexible

RFC

+B 135 o M
==

leads are also
shietded. The
leads are In-
sulated from
the “B’’ voltage
by the con-
densers C and
C,. These two
condensers also

b e

Rz/?’

provide the cor-
c3 RG rect shunt
capacity.
L L

fo
Legend

(& mica condenser 0,001 mfd. .2 4 turns No. 22 D.OCC, wire wound
1 mica condenser 0.0005 mfid. on same tube with L3, spaced 3/16”
o2 mica condenser, 0.01 mfid, f‘!'q"l L3
[ miea condenser 0.00025 mfd. :5‘, :"r!'ll ]h:"l'(( "'.""ih‘“"' éO‘O{)('] “’h“""
4 Variable alr condenser 0.00015 mfd. e HLAL LG T AN TR

o | N Rf Filament resistor.
L&L1 32 turns each No. 22 D.C.C. wire  RPC 200 turns No. 30 D.S.C. wire wound

wound on tube 27 in diameter, both on spoo! 11,7 in diameter.

coils wound on same tube with 14" R2 Variable resistor 10,000 to 100,000

space bhetween coils. ohms.

L3 9 turns No. 22 D.C.C. wire wound on
tube 27 in diameter.

Standard sockets.
Vernier dial.
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cator, care should be used in the ar
riangement of the various parts. Faeh
part should be tirmly ounted and ath
conneetions <shonld he of sufficiently
heavy wire to insure stability, being
sure that all joints arve well amade and
soldered.

Operation
Fosert one 201-\ type vacuinm tube
in ench socket,  Connect g =ix volt

battery to the filament binding posts
marked A+ and A Counect "B
hatteries, 145 volts between B3 and
B 135 awd tapping off at 45 volts
for B — 45, nsing the fiest block of
45 volts above the B - Conneet a pair

of ear-phones between  the binding
posts marked “Uphones” By turning
the dial of the condenser. 4, bheat
uotes between harmonies of the 360
weter oseillator amd the short wave

oscillator will he heard at every few
degrees on the dial. 1 the beat notes
are not heard or if there is a =quealing
or howling, adjust resistance, R2, un-
til the beat is heard or the squealing
or howling stops.  Then conneet the
gronmded lead to the rotary plates of
the condenser and the other lead to the
tixed or stationary plates.  Next,  set
the receiver dial at the point to be
chiecked. Then  adjust  the  tun-
ing dial of the Resonance Indi-
cator until a beat note is heard in
the car-phones: carefully adjust 1o
zero  beat, when no o signal will be
heard.  Without making any further
change in the Resonance Indieator, re-
move the elips from the first tuned
cirenit on which the point of reson-
ance has heen fouud and clip on to the
next tuned circnit. Then turn the dial
of the receiver very earefully until the
point of zero beat ngainst the Reson-
anee Indicator is again obtained. This
zero beat should be obtained at exactly
the same dinl reading nx in the first
tuned circuit, otherwise these two cir-
cuits are not matehed and hest results
cannot  be  obtained until they are
matched. 1If there are more than two
tuned  eircnits, each one should be
tested in the same manner. To obh-
tain best results and greater accuracy,
a number of tests should be made, at
different points on the dial.

When comparisons between a num-
ber of circuits are being made, it is im-
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portant that the coupling between the
cireuit under test and the Resonance
Indicator shall he rhe same in each
case. When the circuits under test
form the tuned cireuits of a radio re-
ceiver (tuned radio frequency, etc.)
the tests should be made without dis-
turbing the wiring or arrangement of
the associated parts in the receiver,
it possible. Connections across con-
densers or coils of the tuned cireuits
by means of elips is one of rhe best
wiays of securing the same degree of
coupling in each instance. being sure
exch clip is in the same relative posi-
tion.

If the circuits are not properly
mntehed as indicated by tests :ubove.

the Resonance Indicator ean then he
nsed to determine whether the trouble
is in the condensers or the coils of the
caned circuit. To make this test it
will be necessary to disconnect the
condenszers and coils from other asso-
ciated parts in (he receiver. After dis-
conneeting the condensers, they can be
tested in the same manner as the tuned
circuits outlined ahove.

However. in testing the induetances,
it will be necessury to vary the tun-
ing dial of the Resonance Indicator
while the eclips are attached to the
two ends of the coil under test. The
paint of zero beat. for ench coil, should
be at the same dial reading of rhe Res-
oiiinee  Iudieator.  Unless this condi-

Radio Engineering, Decemnber. 1927

tion is obtained. the ¢oils nre un-
matched. To correct the coil it will
be necessary either to remove or add
wire as the case may be, If the coils
are of equal value of inductance, the
zero beat will be found at exactly the
same dial setting on the Resonance
Indicator,

When there is a great differ-nee in
the electrical values of rhe coils, care
should be taken rhat the same lr-
monie is used for the measurement ot
each coil. In moving the Resonance
Indiearor dial, a different harmonic
will be found every eight or ten de-
arees. It is only intended for match
ing coils when their electrieal values
are approximately the same.

The Budlong-Smith Wavelifter

A New Frequency Conversion System Which Permits Short Ware
Reception on a Standard Receiver. and Remote Tuning Control

PART II

HIZ rheoretical properties of rhe

Budlong-Smirth Frequeney Con-

version System or “Wavelifter”

are  comparatively elementary
and the eirenit arrangements are not
at all eomplieated.

The basie idea c¢an be more readily
undersrond by reterence ro the diagrim
of ig. 1. The first unir is a stand-
ard single rube short wave reeeiver.
The output of rthis unit is fed baek
throuzh st throttle eapacity to rein-
force the incoming signal and the
audio frequency component fed into a

modubator  whieh is  really nothing
more than an A, I°. amplifier. This

can he likened to a speeeh amplitier
in a broadenst transmitter. The reeri-
fied signal, after being amplitied at
audio frequeney in the modulator unit
is fed inro a third unit whieh is an
oscillator adjusted to oseillate at any
desired frequeney in the broadeast
band. These R. . oscillations are
moadulated by the amplified andio fre-
quency componeut from the modulator

Obviously, the output of the os-
<illator ix in the form of a carrier
wiave, moduliated by the original sig-
nal as picked up and rectified by the

* Allen D. Cardiwell Mfa. Corp.

By Bert E. Smith*

short wave unit.  Consequently, if the

breadeast rveceiver is tuned to the
frequeney of the oscillaror the modu-
Bted earvier will he received in the

sime manner as if the receiver were
connecred tooan antenna system and
tuned to reecive o sration rranswif-
ting on an identieal broadeast fre-
queney.

Basic Cirewit
The basie eireuit diagram of the
wavelifrer unit is shown in Fiz 2 and
it will be observed that there is noth-
ing extraordinary about rhe connee-

rinns.
T'his whole system  will, in effect,
allwy  aundie  frequency  amplilication

at radio frequencies, which may scem
10 some exrent a paradox, but irs
worth can be readily observed from
the faet that the ouly reason aundio
frequency amplitieation is not used in
a greater number of srages than at
present is because of the tremendons
dmplitienrion of tube noise in straicht
low  frequency  repetition, while by
using the Budlong-Smith  system of
intermediate amplitieation we e¢au ae-
“omplish all the advaniages of multi-
stage  andie  frequency  amplitieation
without amplifying tube noises. :nd
the only limit is in the actual ability

SPEAKER -__
— SHoRT I+ — BROADCAST [ BROADCAST a5
1 QEVEAEY\EEQ i MABEUCATE R OSCILLATOR -4 RECE!VER

FiG.1

General arrangement of the units composing the Budlong-Smith Wavelifter.

The

short wave recelver js the control unit; the broadcast receiver s set

at a definite frequency.
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af rmbes to operate wirh a signal of
the unnsnal magnirnde whieh is built
up by this merhaod.

More cconomical operation eould he
secired by the use of only one tube
whieh eould e so connected as to per-
form all of these functions, hut the
connections woukd be so compliented
rhat the average builder would never
et the thing in operation.  Greater
amplitication eontd be ohiained by (li-
voreing the low frequeney amplitying

tube  from the layow, but difli-
culty trom noise would probably  be
foiml.  The three tube unit, which we
have tinally decided on after nearly
Two  years ol experimentation, eon-

bines rhe virties of being so extremely
simple to eonstruet that it is prae-
tieally Lool-prootf with very eflicient
operation.
Cssentials

The ouly c¢ritieal thing in the eou-
srruerion of the unit is the absolute
adherence to the specilied parts and
Iayont. For example, the inirial
tnned eircuits MUST be of extremely
low resistance  and, thercfore, the
leads, particularly those which ave of
high v.f. potential, must be very short
and  placed in eareful  juxtaposirion

with rhe instrument so that no enr-
rents will be indneed in them whieh
nay impede the tiny v. f. impulses.

The variable condensers should be se-
leeted for their meehanieal and elec-
rrieal eharacterisries wirliout anv re-
ward to full floating rear axles or the
beantirul laequer and nickel plating
which frequenrly serve to divert the
builder’'s mind from the real job of a
condenser.

The radio frequency cirenit of the
Last tube is also eritieal us to the leads
il condenser and coil selections. 1f
rhese are not placed well apart from
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other radio frequeney leads in the
receiver and ‘if the arrangement of
rhe wiring is not cavefully duplicated,
the circuit from which we derive our
hroadeast frequency wave will Dbe
troublesome to evervone within some
distance.

Used as Remote Control

Probably the most interesting ad-
vantage of the Budlong-Smith system
is in irs ability to operate as a remote
control unit for any broadeast re-
ceiver.

Many of us have frequently wished
that our living room newd not be en-
cumbered by a eabinet of rhe massive
siz necessary to contain a modern
radio receiver, and at the same time
we still wishi to he able to sit in our
easy chair and select a program. By

dividing the DBudlong-Smith Wave-
lifter Unit into two sections we can
relegate our present  broadeast  re-

eeiver to a closet or the cellar to-
gether wirlhh all of its batteries, elimi-
nators, and other appurtenances, and
retain in the living room only a small
cabinet necessary to eontitin a single
tube and its associnted instruments.
At the =ame time we have now only
one stiation selector control and one
volume confrol. and the rhree wires
which ave requisite to connect this
with other instruments can be incon-
spicuougly led through a single cable
to the closet where the rest of the
material is installed.  Any number
of such units can be placed in various
parts of the house or apartment, and
rhe set can be operated from any one
of them, atthough no two of rhem ean
e used at one time. The cireunit is
shown in Fig. 3 and the constants
are as follows:

Control Units—(Each)

Li1—8hort Wave 3-Circuit Tuner.
I.2—R. F. Choke, 85 M. II.
C1—.00015 Mfd, Variable Condenser,

©2—,00025 Mfd. Variable Condenser.
Fixed

C3-—.00025 M{td. Condenser.

oy p——yy

CONTROL UNITS

ouT

Y7 ‘ DETECTOR

MODULATOR

Paye 1111

OSCILLATOR

e ~

QUTPUT

A

J

v !

b FiG.2 B+

B+

The basic circuit diagram of the Wavelifter. This consists of a short wave

receiver,

1R1—9 Megohm Grid Leak.
1 U. X. Socket.
1 Vernier Dial.
1 Filmnent Switch.

Wavelifter Unit

C8—.006 Mtd. Fixed Condenser.

('3-.0005 Mfd. Variable Condenser.

C4—,006 Mfd. Fixed Condenser.

'8, C7—4 Mfd. Bypass Condenser.

TI—A. ¥. Transformer, Iigh Imped-

anee I'rimary.

T2—30 Henry Plate Choke,

L3—R. F. Choke, 83 M. II

L4 —DBroadcast Wave 3-Circuit Tuner.
R2—Filament Resistance, %4 Ampere.
2—Sockets.

1—Dial.

T—DBinding Posts.

1—Relay. Any of the Reluys in-

tended for “BY eliminators can
be atlached.

In this instance we have cut the
demodulating tube apart from the bal-
ance of rhe unit, in order to save space
and number of leads. No tilament
resistance is used in the control unit
as the resistance of the leids will be
sufticient to give 2 voltage drop of
one volt. The cable contiaining the
two filament leads and the output lead
can consist of an ordinary twisted
triplet, such as is used in telephone

WAVELIFTER UNIT

a modulator and an oscillator.

wiring, or c¢an he made from three
strands of bell wire twisted together.
It is not advixable to use wire smaller
than No. 20 or its equivialent.

Adjustment

The balance of the Wavelifter Unit,
consisting of the modulator tube and
oscillator, is then built up in a small
box and ecan be placed iu the closet
or near the regular bhroadeast receiver.
CH ean then be permanently adjusted
for the frequencey on which the broad-
cast receiver is to operate. After this
adjustment is made and the broadeast
receiver is tuned to the frequency of
circuit CH-I4, no further attention
need be paid to the bhroadcast receiver,
although if desived it can be operated
as previously, with aerial and ground,
without regard to the fict that the re-
mote control units arve attached.

A relay of the convemtional “B”
eliminator type can be inserted in one
of the filament leads of the control
units and the filament circuit of the
Wavelifter TUnit and receiver con-
nected with rhe contacts which would
ordinarilvy be used to close the “B”
eliminator eircuit. This will automati-
cally take care of lighting 1he tubes
itll through the circuit when the con-
troll unit switeh is turned on.

L ANY

1 RECEIVING

! SET

! +o

|

i 3} @ ) / ol
L o o 7 3

| NP ————

O] 9/ ) ] A-

L 1] —oas
s
= : 4 1 j4\>13+ DET.
f < | ,/' . OB+ 90V.
| © 1) RELAY TO LIGHT "
a FILAMENTS ON SET

e— FIG.3

AND WAVELIFTER

_—

Any number of control unlts can be con-
The modulator and oscillator are combined

Method of using the Wavelifter as a remote tuning control for any receiver,
nected in parallel. Three are shown., Each is a short wave receiver in itself.
with the broadcast receiver.
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Audio Frequency Amplification

Dealing with the Various Systems in Common Use

By H. G. Cisin, Associate Editor

PART 11

L HLAVE said our =<ay regard-

ing the vagaries of audio fre-

guency amplification,  We

pointed out the many failings
of audio systems in the previous ar-
ticle.  Iowever, in all fairness to the
systems and the host of men whe de-
veloped them. we paise to advise that
the many  short-comings  referred to
cause disturbance only in the minds of
theorists.  In other words, the faet
that an oscitlograph test may show a
horrifying loss of etliciency at low fre-
quencies inan andio amplitier does not
necessarily indicate that the amplitier
ix not satisfactory for genceral use.

We night go <o tar as to =ay that
the =aving grace of the amplifier lies

FIG. 1

is than

System more  =atisfactory
another under certain conditions,

Transformer Coupled Amplifier

The circnit diagram of a conven-
tional two stage transtormer coupled
awmplifier is shown in Fig. 1. Thix is
the most commonly used amplitier since
it ix possible to obtain a considerable
degree of amplitication with the use of
but two tubes and a comparatively low
plate voltage.  Thix is possible for the
reason that there is a step-up in volt-
age in each stage due to the trans-
former action.  The amount of ampliti-
cation of eourse is dependent on the
primary to =econdary ratio of the
transformer in each stage and the mn
of the tubes,

C1

2N0 AF

Schematic diagram of a standard two stage transformer coupled audio fre-
quency amplifier.

in the rather indelicate perception al-
loted the human ear. 1t so happens
that the ear is unable to discern any
change in amplitude of sonmd.  irre-
spective of the frequency. ialess that
change exceeds as much as 10 to 25
per cent of the total amplitude,  Ergo,
some of the frequency characteristic
curves of aundio amplifiers are not one
quarter so bad ax they actually appear
on paper.

All Systems Good

A man who is well acqnainted with
the fundamental principles underlying
audio frequency uplitication and whe
has his wits about him ean take any
of the three principal systems com-
mouly employed and make them all
operate equally as well and surpris-
ingly well at that,

We have tried to drive home the
point that there ix no vast improve-
ment to be had in one form of audio
frequency amplitication, over that of
another. The difference in the systems
lies not <o mueh in how well they op-
erate but rather their own peculiar
limitations,

Suppose we review the three popular
systems and attempt to indicate the
nature of each and point out why one

The quality of the reproduction from
an amplifier of this sort ix dependent
upon a number of factors but the first
amd most important one ix the char-
acteristiex of the transformers.  The
transformers sold today have excellent
frequency characteristies die to intel-
ligent engincering.  Large eores are
employed and the primary  windings
1 high fmpedance which is more
aceeptable to the ontput resistunce of
the tubes commonly employed,

As we shall see. other forms of am-
plitiers have sHghtly better frequency
characteristics but that this presumed
improvement is not all “cream.”

“Engineered” 4mplifier

A transformer coupled amplifier is
ecapable of producing considerable dis-
tortion of its own without any assist-
ance from the detector tube which, un-
fortunately, usually contributes its
own share of distortion due to heing
overlonded.,  ITarmonic distortion pro-
duced in the first transformer can he
eliminated by employing a push-pull
output stage. We shall have more to
say of this in the next article, If eon-
siderable  volume is  being handled
further distortion is produced in the
transformer due to core saturation,
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With int o few exeeptions. all trans-
formers suffer from this nnder operat-
ing conditions.  Core saturation can be
ohviated by engineering the amplitier.
This is accomplished by employing o
combination of a choke and a fairly
high capacity condenser in the plate
cirenit of the detector and tirst audio
fregquency tube,  This idea is practica-
ally the same ax employing an ontput
filter hetween the amplifier and the
lond  speaker to prevent  the  direet
plate current from passing through the
magnet  windings, Note  the output
filter L,-¢ in Mg, 1. Obhviously. in
this the plate  enrrent  passes
through the choke. amd the primary
winding of the transformer which in
this caxe has its lower leg connected

CANe

to the filiiment, is virtually floating.
The andio  freguency  currents  can
readily  pass through the condenser

into the primary winding but the di-
rect pliate current cannot pass through
this winding and saturate the core and
thirs alter the impedance of (he trans-
former.  With a system of this sort
true transformer action is provided It
it is a question ax to whether it
worth the while when the added ex-
pense of the chokes and condensers is
taken into consideration,

ix

Overloading of Out put Tube

Further distortion can be created in
thix form of amplitier. ax well as in
the other forms, if the last tube is al-
lowed to become overloaded,  An over-
loaded tube is one of the most common
causes of distortion in audio frequencey
ampliticrs and the use of a =unitable
power tube in the ontput, with correct
plate and grid voltages, is the most
logical step to take to improve repro-
duetion.  Whether or not a power tube
ix used it is advisable to cmploy an
output filter, and in <ome cases an out-
put transformer. and it will be noted
that sueh a filter is indieated in the
output of each of the three circuits
<hown.

Resistance Coupled Amplification

The circuit diagram of a resistanee
coupled amplitier is shown in Fig, 2.
It is seen to have three stages whereas
the transformer coupled ampliticr has
but two stages. The reason for this is
quite simple; the only amplitication
which actually takes place in a resist-
ance coupled amplifier is the voltage
step-up or amplification provided by the
tube itself, If tubes of the 201-A type
are employed one cannot expeet an
amplification greater than 6 to 8 which
is the mu of the tube,  Obviously, if
high mu tubes arve used it isx possible
to obtain an amplitication of 30 or <o
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in cach stage. Fven thus the total
amount  of undistorted  amplification
from the three stages is only a little
more than the amplifiention obtained
from a two stage transformer smpli-
tier,

Resistance  coupled amplifiers have
an execetlent reputation because of their
practiently straiglt-line frequencey
characteristiex,  Towever, it is one of
the eaxiest thing= in the world to de-
=<troy the excellent properties of a re-
sistance coupled amplitier by employ-
ing incorrect values of coupling con-
densers or dides, resist-
ance coupled amplitiers have a rather
distressing habit of blocking or eliok-
ing  unless  special  precautions  are
taken,  This is due directly to the ac-
camulation of a charge on the grid of
one of the tubes awd the effect u=uatty
takes place in the last stage.  There
are three cures for this ailment,  The
tirst isx a decrease in the capacity of
the  last  coupling  condenser (%),
However, if the value of the coupling
conddenser is decreased to any great ex-
tent without @ proportionate change in
the plate resistor Ry and the grid re-
sistor Rs the frequency characteristies
of the amplitier are somewhat altered
amd it will be found that this change
is more for the worse than for the

resistors, 13

better. 'The secomd cure comes abont
throngh  lowering  the  resistance  R;

in the grid circuit ol the ountput tube,
Thix also plays a certain amount of
havoe with the frequeney charnetoer-
isties of the amplitier. The third cure,
and that which is best, is the use of
a grid choke in the grid cireuit of the
output tube in place of the grid re-
sistor I.. Suclb a choke hias very low
direct current resistance and allows a
rapid discharge of any voltage acemnu-
lating on the grid of the tube which
would tend to bloek it, At the same
time the choke has a very high im-
pedance to the andio fregnency cur-
rents and therefore practically main-
tains the same frequency characteris-
ties of the amplitier.

It ix not only possible but advisable
to tie in the plates of the three am-
plifier tubes and supply them all with
the same “B” voltage as in Fig. 2, If
really good results are to he had the
“B” potential  should he 180 volts,
Kince the direct current resistance of
the choke, which is a part of the out-
put filter 1L,-Co in Fig, 2, iz very low
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Schematic diagram of standard three stage resistance coupled A.F,
amplifier,

practically the full 180 volts will be
impressed on the plate of the last tube
which is desirable. The voltage wilt
be considerably lower on the plittes of
the first two  tubes, however, sinee
there is o high resistance jn the plate
cirenit of each,

“C" Bias

Nao other hatteries are required in
connection with the first two tubes pro-
vidiing the plate resistors R. and R,
are of a high value so that the actoal
voltage on the plates of these tuhes
will not he ¢ In this case it
is onty neee ry to run the grid re-
turns from the two tabes to the nega-
tive filament connection which  pro-
vides sutlicient bias. I the voltage on
the plates is too high, however, suf-
ficient bias is not provided by the =A™
battery aud the logical relief for the
sitwation is not the addition of “C”
batteries in these respective eireuits
but rather an increase in the values of
the two plate resis < in order to de-
crease the effective 137 voltage on the
plates so that both the "B voltages
and the grid bias as provided by the
“AT battery will give the correct op.
erating characteristies, It is neces-
sary, however. to use a “C”" hattery
in the grid eircunit of the output tube
since the full “B” voltage is hinpressed
on the plate, It is safe to select the
value of * hins advised by the manu-
facturers of the tubes for the partie-
ular =B voltage employed,

ossive.

Impedance Coupled Amplifier

A circuit diagram of an impedance
coupled amplifier is shown in Fig 3.
Again three stages are employed as
there is no voltage step-up in the im-

FI1G.3

Schematic diagram of

standard three stage

1SEAF (ilz 2MAF ‘ila‘ 3WAF c‘i“
LS.
\\ 1/4
15 U1
c- B+

tmpedance coupied A.F.

amplifier.
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pedance units ad it is necessary to
rely upon the amplification factor of
the tubex to gain volume.  However,
this amplitier will give more volume
than the resistance conpled amplifier
for like “B” voltages sinee the actual
voltage on the plates of the tirst two
tubes is higher due to the low direct
current resistance of the impedanees,
The frequency characteristies of this
type of amplifier arve practieally as
goud as those of the resistance coupted
type.

Due to the low D) resistance of the
impedances 12 and H, it is not advis-
able to tie in these two plate cirenits
with the plate civeuit of the ontput
tube, A BT poteutial of 90 volts is
snflicient as there is no appreciable IR
drop.  If a higher B voltage is em-
ployed it will be nec Vv to inerease
the grid bias on both tubes, by the ad-
dition of “C" hatteries, to prevent the
grid from going “positive”™ in value
aud passing current.  Obviousty, the
output tube should have a sutficient
grict bias due to the high B voltage.

An impedance coupled amplifier isx
not inelined to block because the grid
impedances 11, 13 and 15 have a low
. ¢ resistance and readily relieve the
wrids  of negative  voltage charges
which, if accumulated. would paralyze
the tubes, It ix practical to use larger
coupling condensers for this reason
and higher capacity vilues offer less
reactanee to the tlow of low frequency
currents; an obvious advantage.

R. F. Choke

It is always advisable to use an
. F. choke. together with the usual
by-puss condebser, in cannection with
any audio amplifier, They are indi-
cated in the accompanying diagrams as
L. and C vespectively, This arrange-
ment prevents the radio frequency eur-
rents, by-passed by the grid to plate
capueity of the detector tube, from get-
ting into the audio eircuits and being
further amplified along with the audio
frequency component.  This only helps
to overload the A, F. tubes and also
creates umndesirable feedback.

“B” Supply
Many excellent nudio amplifiers act
terribly  because of insufficient “I3”
supply. Tt is quite often the case that
the “B” supply. whether batteries or
an eliminator, is incapable of main-
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taining the voltage and current rve-
quirements when under load. If the

batteries are old or the rvectitier in the
eliminator of insuflicient current earry-
ing eapacity a heavy current drain will
innnediately produce a large drop in
voltage. This, naturally, upsets the
operation of rhe amplitier, due to a
constantly varying volrage with chang-
ing current drains. and low frequencies
particularly sufter considerable ampli
rude distortion,

IFurther distortion, as well asx “mao-
torboating™ and audio frequeney oscil-
tation. ean be created by a high im-

AR { Il Kl

RUDOLI'I has

North Dearhorn Street,
Chiengo, 111, Mr. Ru-
dolph  hails from the
Badger State. the home
of cranberries, paper-
mills, LaFolettes and
the Wild Oats Indians.
Before leaving his na-
tive town, Fredonia, he
was engaged in teach-
ing country or district
schools for a number
of years. After a brief
period in  Chieago he
soon decided to enter
é (he tield of advertising
and  for about four
years wus  connecred
with the then Lord
and Thomas Advertis-
ing Agency. lle then
joined the advertising
staff of the Chieago
Inter Ocean for a short
period, following which

he became associated
with the Mitchell
Brothers Publishing

Company, publishers of
ler and the Ameriean

ST QUNHIB] LITITRATTEHIHI

Grain
he made a most splendid record during his  in
six years’ connection with the advertising
department of that organization.

pedance filter structure in 2 “137 power
unit and the most sarisfactory remedy
i ro shunt the B— to B4 90 and the
B— to B4 Max. with 4 mid. con-
densers,  In extreme cuases 8 mtd. eon-
densers are required.

Poiwcer Output Required

gain we remark that the three

basie types of audio amplitiers dis-

cussedd and any of their moditications

will give about the =ame results. The

limirations of  eaeh are primarily
economic consideritions.

Agnin this leads us ro the subject of

[IHIITH] I 1l 1}

Radio Engineering Appoints New Mid-
Western Representative

RTHUR G.
= puinted midwestern representative of

Rapio INGINEERING with oflices at 500

heen ap-

with the

Arthur G. Rudolph

the American Mil-
Trade where
cireulation
TFollony- covers,

www americanradiohistorv com

which he is sutisfied will be one of the sur-
vivors of the numerous radio publieations
today.
host of friends within the
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“hest reproduetion” which usually im-
plies ample amplitication of low (re-
quencies. Dest reproduction can only
be hid hy the use of a1 power tube in
rhe output stage.

Nothing but a power tube, or a
power amplitier if you please, ean
handle the cnergy required for effec-
tively reproducing low frequencies,
An ordinary tube is sadly overloaded.
Thus, we might say that the use of a
power tube for good reproductiou is
the most important consideration.

The next article will deal with power
equipment.

[l i [I[HIBI]

ing this and for six vears he was connected
advertising
Boyce 'ublications making a record covering

staff of the W. D

West
ter-

Chicago and the
and  Southwestern
ritories. During these
various connections
he covered practically
every city and business
center in the territory
from New York City
to Denver and Duluth,
to New Orleans, afford-
ing him o wide knowl-
edge of business as
carried on in different
industrial and husiness
sections of the country.

Mr. Rudolph recently
entered the  RNpecial
Newspuper Representa-

rive I'ield to cover the
midwest advertisers and
advertising agencies,
FFor the past year he
nlso represented n Pa-
citic Const Radio publi-
cation fitting himself
for proper and satis
factory  representation
of Rap1o ENGINEERING

I

Mr. Rudolph has a

varions fields he

]
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The Dar-Mac Shielded Supernine

H1 Dar-Mae Supernine is a re-

eeiver designed ro  ogperate
under the severest of condi
tions from a selectivity and

senxitivity poing of view. It wus real-
ized at the start of the experiment:l
work on this receiver that the =traight
superheterodyne had a great deal the
nuirter with it when operating in con-
vosted broadeast eenters.  With this in
mind. a receiver was developed 1hat
will operate. and has operated. gnite
satisfactorily under any of the undi
tions met with in a large city relative
1o selectivity. tone quality. amd val
nwme.  This reception is done on a
loop, which in rurn does away with
mose of the exrerml noises so Goniliar

when using an antenna operated re
ceiver.  ‘T'he receiver is nunle so that
the  band-pass  amplitier  ix  inrer-

changenble. tlhius making posxible rhe
sniting of an individual's taste in ore-
garl to selectivity and tone quality.
One of the Dar-Mae units is a 5000
cvele band-pass  arveangemtent. whieln
while it does not distort, is extremely
critical in operation, mud for the aver-
age radio fan who desives, along with

selectivily.
coml

rone quality. is not quite <o
ax one of rthe broader units of
which two different types are available

a 10 Kiloeyele band-pass  amplifier
amd a 13 Kiloeyele band-pass amplitier.
These unitx, while they are mueh

Lroader. at the =ame time atford ten
Kiloeyele separation berween local and

ont of town srations when used with
the receiver reeonunended in this ar
ticle. which. coupled with their tone

quality, makes o very etflicient and all

around satistactory radio receiver.

There ave several things
for n proper ampiiher sy<tem.
wirh., the ideal receiver requiives selec-
rivity.  This seleeriviry, unless a baud
pasg tilter principle is nsed, will canse
rhe receiver to distorr and zive very
poor musical reprodoetion. It
sible o build an ordinary ampliGer
syxtem whieh will attord ren kilocyole
selectivity., but in buildiug this system
you quite likely to expericuce
result ax shown in Curve 1 of llie. 1
In other words, the muaplitier has a
amplitiention about two Kkilo-
eveles wide and it is an inlpnssil»ili—ly
good  musical reproduaerion on
amplitier.

necessary
To begin

s pos
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ot the
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l
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A view of the Dar-Mac Supernine
i~ its attractive Console Cabinet
on top of which is the loop aerial.

R.F.COUPLER DM-4

LONG WAVE AMPLIFIER _ . INTERMEDIATE = DET'C" BIAS
M-l e o 'C" BATTERY 1"2V. o -0 o+ DET -
199 199 199 199 | PLATE LOUD
DET. < SPEAKER
PLATE
q L
2 : — ; % 2 2 DI
+45V. 5 b —% J
| 7 I
QA+ -
"V
s2 T r-!w St iG] 001 MF
e 53#3, il om.iSi OPTIONAL
2 el 3.5

199 181
3 o
& 93]
Q
a
o—

The schematic diagram of the Dar-
ception of the A. F.

Mac Supernine.
amplifier whic

FIG.©
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Note that the 199 type tubes are used throughout. with the ex-
h uses a semi-power tube and a power tube with one-quarter ampere filiaments.
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interior view of the Dar-Mac Supernine. The intermediate frequency
amplifier and the audio amplifier extend atong the rear of the sub-base.

It we design an amptitier (hat gives
very good tone quality without using
@ band-pass filter system, we find that
it is very hroad in its operation. some-
what like Curve 11 in Fig, 1.

If &t band-pass mplitier is developed
that is thoroughly eflicient, it will give
an amplitication curve as shown in
Carve 111 in Fig, 1, which, of course,
ix the ideal but is very hard to obtain,
There are several ways to obtain this
band-pas=s ampliticr action.

There ave two prominent types of
band-pass tilters,  There is the pure
band-patss filter cireuit as  shown in
Fig. 2. and a radio frequeney amplifior
band-pass tilter as shown in KFig, 3.
This amplifier circuit, when analyzed,
as in Fig, 4, is almost identical to the
circuir shown in Fig, 2. Due to the
fact that in designing this amplifier it
is designed for one frequency atlone,
which menns that none of the eon-
stants. after they are once determined,
are  changeable,  The first type  of
hand-pass filter is a very gowd ftilter,

T

t—i

?°—*'_'F|p*.‘g{'. .

Comparative resonance curves of
intermediate frequency amplifiers.

but it has the disadvantage of pos-
sessing  no  appreciable gain, which
means that it ix a loser as compared to
the type shown in Fig, 3. It is very
ditlicutt to dexign a real band-pass am-
plifier around the circuit shown in Fig,
3. and there really is only one way to
accomplish this. that is, by interpos-
ing transformers of anlike character-

isties, 'Fhix principle is clearly shown
in Fig. 5.

While there are a lot of ohjection-
able features about air core transform-
ers, vet we find that they are mueh
more isfactory than the iron core
ones,  The unit is made with four
transformers, the three R, F. tubes and
the detector all wounted on the one
nnit.  Thix facilitntes wiring and at
the same time eliminates any possi-
bility of paraxitic capacity  between
different parts of the cireuit,

In the Dar-Mae unit all of the metal
work ix ci<t alumimmm.  The wiring is
=hiclded and the transtormer cisex are

BEEB
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mounted  on oa o oecast aluminum base
plate, the wiring receding into the
casting,  1f no metal countd be used
amd the same effect produced, it would,
nndonbtedly, be morve efficient, but the
Dar-Mae Lahoratories have found that
without rielding o stable operating
amplitier is a ditlienlt thing 1o make
efficientty.,  For this reason and also
the added reason of  mechaunieal
strengith. all of  the equipment  is
thoroughly  <hiclded and ade very
rigid,

The Dar-Mac units have all the
transformers  thoroughly  impregnated
in a sealing compound which. while it
does not add appreciably to the dis-
tributed capacity of the windings, pre-
vents any  atmospherie changes from
effecting the clectrieal charaeteristios
of the windings. The condensers nsed
in the unit are moulded haketite, which
are assembled under pressuarve, and do
not change eapacity with age.

tn congested  broadeast  connnuni-
ties where a Inrge number of broad-
casting stations are operating =imut-
tancously, it is very essential that noe
energy be picked up save throngh the
pick-up svstem used,  With a super-
heterodyne having the eirenit charac-
teristiex of the Dar-Mace Super, if no
~hiclding were used, on accounut of the
super-eflicioncy of the intermediate nm-

[e]

FIG.?

A pure band-pass filter circuit,

1

‘I

b 11

FIG.3

A radio frequency amplifier band-pass filter.

o———www——]
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FIG.4

An analyzation of the pure hand-pass filter circuit shown in Fig. 2.
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plitier. very good recoption canbit he
hatd from hoth toeal and ont of town
stutions withont nsing the laop.  This,
while it <ounds ax it the set were op-
erating etliciently, ix not the eaxe, I
dealing with a receiver of this charae-
ter, fram the time the signal is picked
up in the leop and passed an to the
receiver proper, it ix a pore repeater
action. which wmeans that Tl advan-
tage ean not be taken of the seleetivity
of cach thned cirenit anless they are
<hielded from cach other,

The <hielding is divided into three
compartments, the tirst compartinent
containing  the  variable  condenser
which tnnes the loop, and o <neket,
The second compartiment contains the

Iedin Fregqueney  Conpler, anaother
variable  condenser.  aud  another
sxovket. The  Conpler  used s so
arvangel that  regeneration can he

obtained in the detector eivenit
the same time placing both the tan-
ing  comndenser  rotary  plates and

the  regend m rotary plates at oa
gronmd potential. The thivd compart-
ment cantains the Oseillatar Conpler,
Thix is also a tnned @rid type. which
allows the rotary plates of the vaviahle
condenser ta bhe placed at ontul
potential. The 30 w-mtd, Rene inm
Cotdenser ix loeated in this compart-
ment,

N

he bar-Mace Supernine alsa makes
uxe of a new awdio transformer,  This
transformer hax an A7 Metal core
which gives it xeveral times the poep-
meability of an ordinary silicon steel

VOLTAGE AMPLIFICATION, TRANSF 1
RESULTANT AMP. TRANSPOSED TRANSF. [
VOLTAGE AMPLIFICATION, TRANSF. 2 [ ]
20 —

t
A=t
yul
10 |
| |
|
- !
5 ]
40 50 60 70

FiG.5

The effect of interposing inter-

mediate frequency transformers of

unfike characteristics in the 1. F.
amplifier circuit.

transtarmer.  This gives it practically
a tlat frequency response cnrve and
posresses g very high primary imped-
anee. The core alsa allows a much
higher turns ratio to he used in the

trap=farmer, which resutts in o mueh
more  powerful  amplifier. The A7
Metal core wsed in the transformer

does away with a great amount of dis-
tortion  caused by overloading  the
transformer,

A different volume

syxtem af Coll-

The “Alpha Six” Receiver

I NET we are about to de-
seribe was built for the one who
requires, beanty of appearance.

good tonal quality, sensitivity
and will operate withont mueh pre-

Hminary labor,

The whole set is huilt into twa por-
tions, the receiver being a six-tube af-
fair. built imto a beantitul eabinet,
while the power supply portion isx bnilt
on a board aud ix to bhe stored in somne
sort of a compartment near the re-
eeiver.  This can be one of the num-
erons radio tables on the market, that
have this hattery compartment,  Buy-
ing one that will mateh the finish of
the cabinet will make np a very pleas-
ing and satisfactory enxemble,

The

stages of

receiver is composed ot two
tined radio fregqueney -
plification, the first stage employing o
method of feeding hack some of the
R. F. energy by the use of an ad-
ditional tube as a coupting wmedinm.
Thix adds to the sensitivity of the
R. F. stages. The detector stage is
tuned and immediately proceeding this
ix the audio frequeney nmplitier. This
ix of the ordinnry two trans-
farmer coupled type.

Stage

The tirst or anteuna stage s taned
with a single 00035 nfd. variable con-
denser while the secomd and detector

rox nre tuned with o double tandem
iable condenser,  When a rondenser
of this type ix to be used. it must he
of a very rigid and efticient construe-
tion.  However, even with a perfeetly
Inlanced meius of

v

condenser,  some

Page 1117

trol is used in the
primary of the first
transtormer has its
from the front of the panel, this al-
lowing tor the regulation of voltage
to the detector with a consequent de-
duetion of dixtortion diue to overload-
ing the detector tube,

bar-Mace,  The
radio frequency
coupling  varied

The complete <chematic diagram of
the Supernine is shown in Fig, 6.

LIST OF PARTS REQUIRED
[$184 11 Radio 50 Moofd, Midzet

'r
No. 660 Cable Conncetor

Y 1 1 Yaxley
Plug .
Y 2 1 Yaaley single Cirenit Fil. Control
Yo—3 1
Y 1
= 11 HEA TN
N2 pratno 1. Mfd, (B T
R —3 1 Sangamo 00025 Mid, Candenser with
Cirid FLeak Clips o
S — 4 2 Sangamo 3 to ©oratio A FL Franse

formers X
Sapgamo Opcput Fransformer

7.
=

1 11 Dwbilier 2 Megolpu Grill Leak
C—1 3 Camfield 0005 Mfid, Variable Con-
densers
CR 11 Carter 10 Ol " Tnup ™ Rbeostat
DN t 1 Dar-Mae Long Wave Amplifier (com-
DM -2 3
DAL 31
[BAYE L2
21

Type 3
Set of Dar-Mae Shielding
Lengths of Acme Celatsite Wire
Knrz Kaseh 137 Knobs

[PPSR T Jor

pe 171-\ Tube L
1o Type R-31 Radio Cabinet
Matheison Loop

K. B. L. Speaker

Miscellaneous Hanlware

View of the
Receiver.

Panel “Atlpha Six"

The interior view of the Alpha Six which clearly shows the positions of
the parts.
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T 201-A T2 OR 171 T3
| e
I (& Ls.
I fl

1 Al

A+
TO RELAY

Schematic diagram of the ‘“Alpha Six.’

B+
45V.

Note that two tubes are employed

Also observe the unigque compensating condenser

compensating must he provided. for an
uneven or unhalanced condition that
will exist between the two stages,
whieh may be due to internal eapacity
of the viacuum fubes, capacity between
leads, length of leads and capacity be-
tween parts. Glaneing at the diagram
you will notiee that we used a com-
pensator coudenser to bring the cir-
cuits  in resonance should either of
them he unbataneed. This ix shown as
C in the diagram and you will note
rhat the rotor of the condenser con
nects to rhe common rotor of the large
condenser (C 2) amd each of the
stators of C connects to one of the
stators of C 2. Then if either of the
stages happens to be off, rhe eompensa-
tor is turned either to the righi or left
depending on the stages that requires
more or less capacity. If hoth srages
are at resonance. the eompensator is
kept at a neutral peint.

The eonils used in the R. F. portion
are the well known binocular iype.
This type of eoil we find ta he of very
eflicient design and due to low dis-
tribmted capacity. low radio fregqueney
resistance.  constricted  or small  ex-
ternal field, have a high gain and se-
lectivity factor.

The first stage of audio employs the
regular 201-A rype tube while the
seeond or last stages makes use of
either the 112 or 171 type of power
tube. The filiment current for the
power tube is obtained direet from the
5 volt A. C. winding on the power
transformer in the supply portion.

The audio transformers used are of
very eflicient design and reprodnee the

impressed signal quite fairhtully. This
is due to the mechanical. nx well as
electrical, constrnction of this unir.

The primarvy indnetanee isx hich in
complizinee  with correet engineering
specitieations  which also includes 2
core of ample c¢ross section made of
a good grade of steel and low distrib-
uted eapacity, Other factors that eon-
tribute to the wnod reproduction quali-
tiesx of an amplifier are correct biasing
volrages on the vrid of each amplifier
tnhe and an ourpnt transformer whieh
prevents overload of the speaker wing
ings from the 1. €. plate cnrrent

which ix also a cuuse of speaker dis-
tortion, A glance at the schematie
diagram  will show the protective
transformer as T 3.
(The Porcer Supply Unit will be de-
seribed. in the next issue of
Ranio ENGINEERIXG)

LIST OF PARTS REQUIRED

2—1 De Jur Double Variable Condenser,
L00035  Mfd,

€ 1—1 Die Jur Single Variable Condenser,
0035 Mid.

1 De Jur 7 Wire Flexaton Buattery Ciable.
1,2, 3-8 Benjamin lLekeless Trans-
fermers,

t Benjamin Cle-Ra-Taone Sockers.

T 2 Thordarsen R-200 Audio Trans-

formers.

)

S5V,
A.C.

B+ 138

4hv. TO 180V.

in the first radlo frequency stage.

T 31 R-76 OQutput
former,

C 4-—1 I'oelymet 1. Mfd. Condenser.

) Polymet 00025 Mfd. Grid Con
e.

Il'ol\me( 001 Mfd., Grid Conden

le

Amperites, Type 1-A
)Conlml‘lb. 0-200, 000 Ohm
2001,
IR 1—1 Centralab, 0-50.000 Ohim Radiohm
1 Diaven Conuwnsnmr Condenser,

1 Daven 2 Meu, Glastor Leak.
2 Kurz Kaseh \ernn-: Dials.
2 Kurz Kaselh % ” Bakelite Knobs,
1 Micarta I'ane 217

1 Corbett 7% x 217 Cabinet, Model C.
depth.

3 Armor CF-501A Tubes,

1 Armor CF-371 Tube,

2 Rolls Corwico “Rraidite” Wire.
Binding "osrs (2 Ant. A 4. A —.
. 3 80. B Amp.)
© Midget Jack.

Thordarson Trans-

Type

Rasti

An A.C. Phonograph Amplifier

HIS special amplifier, designed

by Jemes Millen and described

in the January issue of fladio

News, hax o number of very
interesting features,

different
electirienl

Amplitiers of
for

many types

phonograph

Q&S

are snited

AT
Top view of the
A. C. Phono-
graph Amplifier,
This employs a
tandem f u i1
wave rectifier
system and a
voltage regula-
tor. The output
amplifier s a
push-pull ar-.
rangement.

wwWw americanradiohistorv com

uxe; the nudio end of almost any high
srade radio set is capable of quite ex-
cetlent results,  The nuthor huas. how-
ever designed primarvily tor phono-
graph use the amplifier hereinafier de-
scribed. and has incorporate in the de-
sign several features which purticu-
larvly fit it for sneh use.
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First, it is all A. C. operated. n.
hatteries of any kind being necessary.
Necond, by the use of twe of the 210-
type power-amplifier tubex in a push-
pull amplification eircuit, an unusually
high undistorted watt-output is obtuin
able. This ix essentinl for narural re-
production of the lower tones and
musical notex at fall volume. Purther-
more, the use of a push-pull eirecuit
reduces to an entirely negligible valne
the slight A. €. hum that would other-
wixe result from rhe heating of the
power-tube filument by means of raw
alrernating eurrent

A standard high gnality audio trans.
former (AC) has bheen adapted to the
push-pull cireuit by the use of two
500,000 ol rvesistors (R1 and 1RR2)
aceross the teansformer seeondary to
extahlizh the eleetvieal equivalent of
center-tup.

In the input xtage is employed an
ACorube (V). which overcomes mueh
of the trouble experieneed wirh former
amplifiers employing the fragile and
highly-microphonic 199-type tube  for
such a purpose,

The power supply section of the
amplifier also boasts of several inno-
vations.  One is the use of two full-
wive 300-volt gaseous-conduetion recti-
fier tnbes (V3 and V6) conneeted with
their ontputs in seriex: the necessary
600 volts ix thus supplied by the full-
witve filamentless recritication methaod,
with but two inexpensive and long-
lived tubes. Another innoviation ix the
use of the 3-element volrage regulator
(V4). Aside from stabilizing the ope-
ration of the amplitier and maintaining
the “I” and ~“C” voltages at their
proper values regardless of line volt-
age ilnctuations. the regulator tube
also contributes largely to the lack of
hum and to the good tone quality, due
largely to its action us the equivalent
of a 50 to 60 microfarad condenser
across the high voltage plate supply.

Aside from tone quality. one of the
ourstanding achievements in the new

Under view of
the A. C. Pho-
nograph ampli-
fier showing the
power trans-
formers, t he
filter choke and
the condenser
banks.

MBI

phonographs is the elimination of sur-
face noises nl needle “serarel.”  The
use of i new material for rhe mannf:
ture of reeords has done mueh to miri
gate this amnoyance of the past; but
its tinal and complete elimination  is
accomplished by means of an electrieal
filter e¢irenit, <o tuned as to snppress
serareh frequeney.  Such an eleetrienl
filter isx connected between the pick-up
and the amplitier. The filter is so lo-
cated before, rather rhan atter rhe am-
plitier in order to prevent unnecessary
overloading of the latter.

The dittienlty in completely eliminat-
ing the serateh lies in the faet thar it
is not of any one frequency. hut covers
quite a wide band. If, however. the
tilter eirvenit is tuned 1o approximately
4500 c¢yeles, the greater part of rhe
serateh noise is removed wirhout saeri-
fice of tone quality. ‘The residual hiss
is  praectically  unnoticeable when a
serateh lilter is employed. and eannot
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first few

e detected except for the
seconds or so hefore the musie starts.

While an electrical tilter eireuit of
the type indieated in the diagram will
remove objeetionable serateh from the
music issuing from the londspeaker, it
will not prevent one trom hearing the
nmamplitied serateh noise directly from
the record. For this reason the lid of
rhe turntable comparrnment should he
kept closed while records are playing.

LIST OF PARTS REQUIRED

T1, T2 —2 National Power Traneformers (300
volt secondary with center tap)
CK1 — 1 National Fiiter Choke
CK2 — 1 National Plaie Choke
F — 1 National Needle Scratch Filter
AF —1 AmerTran 2nd Stage Audio Trans-

former

Cl1, C2 — 2 Tobe 1. Mfd. Filter Condenser (150
volt rating)

C3—1 Tobe 4. Mfd. Filter Condensjy

(1,000 volt rating)

C4,C5—2 Tobe 2 Mfd. Filter Condensers
(1,000 volt rating)

Co, C9—2 Tolsye_ 0.1 Mfd. Buffer Condenser

nits
R1, R2 — 2 Lynch .5 Megohin Fixed Resist ors

= e R1 w cKr2
6 18 : -
1
5 1% P X3
i | 2 Q
2 L= 1of EE R2 V3 g oo
< 'L s ¥ 0
K i
Q ¥
R4 c2 Q NOTE: NOT )
() connecTeD o
4 .“’.-QQ
ci R7 y g .
q 10-VOLT AC
R5

\
CONNECTS

2

2

<
g WITH SHELL
TUBE.

R9 =

Schematic diagram of the A. C. Phonograph Amplifier.
value must be determined by experiment.
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The resistance R12 is a section of wire from a rheostat. Its
F is an especially designed needle scratch fliter.
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13, B4 —2 Lynch .1 Megohm Fixed Resistors
R5 —1 Lynch 1,000 Ohm Fixed Cartridge
Type Resistor
R6 — 1 Carter 30 Ohtu Potentiometer

R7 —1 Lynch 10 Watt, 750 Ohm Wire
Wound Resistor
RS — 1 Lyneh 20 Watt, 10,000 Ohm Wire

Wound Resistor
Lyneh 20 Watt, l.’.(K)O Ohm Wire
Wound 1
Lynch 20 Watt, l()()(){) Ohm Wire
Woumd Resistors
A} Ceco M-26 A.C, Amplifier Tube
V2, V3 — 2 Ceeo L-10 Power Mmiplifier Tubes
Vi — 1 Ravtheon 3-Element Voltage Regu-
lator Tube
~2 Raytheon Full  Wave
bes (BH typed
6§ Eby UX Tube Sockets

R9 -
R1o, R1t —2

A AR YH Reetifier

4 Eby Binding Posts
2 Lyneh Double Resistor Mounts
1 Lyneh Single Resistor Mount
1 Rol Cornish  Insulated lookup
Wire
B — 1 Bosch Phovnograph Pickup

Rl o Hesistor Wire (s text for description)
A& 1 Bosch Potentiometer Type Volume
Control
SW 1 -\('ul(lllrll 110 volt Snap \\\llch
l\i i L Chassis 133

x 1

WXYZ — ¢t

l‘n« Posts (24,7 x 157 tubing)

An A-C Superheterodyne

SUPERINIETERODYNE
cetver utilizing AL €L tubes and
a0 1Y hattery eliminator as a
sauree of BT potential is cer-
tainly of interest to superhet, fans,
doln FoORider has designed a super-
heterodyne receiver nnit suitable for
use with any anmd all andio mnplitiers,
aud whieh utliizes A €. tubes and a
“BT battery climinator,  The unit con-
tains =ix tubes. apportioned as follows:
One tube as the first deteetor or modu-
Iator tube, one tube as the oscillator,
two tubes ax intermediate frequency
amplitiers. one tube as the sceond de-
tector atud ohe tuhe as a stage of audia
frequency amplification.  The reason
for omitiing a2 complete two or three
stage andio amplifier, is founded apon
the faet that =o many faus are now
utilizing power amplifiers, and by in-
corporating one stage of auwdio ampli-
fication. the eomplete nnit is adaptable
to any power nwmplitier.

This superhet, nnit is complete as
far as clectrical design ix concerned.
The introduetion of AL €0 tubes does
not impose any limitations whatsoever,
The unit, in a long series of tests has
been found to possess an exeellent de-
gree of stability and =ensitivity and
addition to very satisfactory ampliti-
cation, Despite the use of .\, €, tubes
throughout, the unit is very silent in

unit does not entail any ditlicutt proh-

lems.  The problem of grid bias volt-
ages is solved in oa neat and etlicient
manner,  Grid bias voltages usually

cause g great deal of tronble in super

Radio Eungineering, December, 1927

of =" batteries is employed as the
source of <7 potential. This bank is
inexpensive. functions excellently and
supplies grid hins voltages to all the
the tubes in the unit.

Nothing lms lheen sacrificed in the
control of the intermediate frequeney
amplifiers.  The couventional poten-
tiometer control is u=ed. Imt with an
improved  mditication. "The gain in
amplification is  contralled  with  the
potentionmeter. but the wiring arrange-
ment is snele that only negative biasing
voltage is applied.  No position of the
potentiometer control affords a positive
The movement of the lever
varies the negative hinsing  voltage
from 0 to G volts negative.

The A €0 tubes useit obtain their
tilament potential from a 25 volt Lionel
train transtormer. rated at 100 watts,
This transformer supplies a variable
voltage, as desived, from 7 to 25 volts,

hets. due to the eritical ndjn<tment on- The devign of the (ubes is sneh that
28D, POWER o -
= TUBE ! 1
1 ©
' )
200 i i
OHM ] ! OUTPUT
POT. i H TO
~ : ! SPEAKER
= N i 1
| PRV P d
TO 15 VOLT | I k\‘
TRANSF, 4 X 2
P QUTPUT
«” s FILTER
7 OHM RHEO..7~
B+ B+ {80V. B-

FIG.3

Diagram of connections for a stage of power amplification, operating the
filament of the power tube from raw A. C,

countered in the majority of these re-
ceivers, This is particutarly (rue when
an attempt is made to obtain the var-
fous grid biasing voltages from a ~“B”
battery eliminator, To avoid the possi-

a center tapped filament civeait is an-
necessary. The filament system in the
tube ix of the heater type and the
cathode in each tube functions as the
common terminal.  The tubes consume

operation, And despite the nse of the  bility of trouble. which would cause a A5 of an ampere at 15 volts,
A. C. tubes, the construction of the  wreat deal of annoyanee, a smatl hauk The superhet, unit utilizes a loop
fl S1 LT 185 s4 IT. s5 ¢4 S6
") Al
R
2 i OUTPUT
(
+
67 V. L 1%V, +45V.
[ -4-8V. +
F ¥ 90V,

8 V.
“TAP

o
9VoLTS ¢

B~ AND’

CATHODE

FiG. 1

Schematic diagram of the A. C. Superheterodyne‘.\

OF
DETECTOR

1 |||:l_ 9 VOLTS

C. tube grids.
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Note the special arrangement of “C” batteries for biasing the
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SPACE FOR

‘C" BATTERIES

S3 (00000 0] 3

FIG.2

pickup, and affords excellent selectiv-
ity without any need for stages of
tuned radio frequency amplitication.
1000 and 1300 mile reception hax been
regularly  accomplished with lond
=peaker volume and excellent quality of
reproduction. The fact that A. C.
tubes are used doex not interfere in

I

AU

Constructional lay-
out of the . C.
Superheterodyne. L
is the plug-in type
oscillator coupler
and its silx prong
contact base,

HUTTHTTRT

any way with the quality. The amount
of hum due to the raw A. C. on the
tube filaments is so little as to be com-
pletely negligible.

The unit is comparatively small, and
therefore readily adaptable to all in-
stallations.

Mention must be made of the connec-

The “Duo-Sonic” Super-

Heterodyne

N DESIGNING the *Duo-Sonic™

receiver, it hax been the purpose

to simplify the superheterodyne.

without detracting from its value
as a powerful and sensitive circuit.
In other words, if simplification ix go-
ing to result in loss of senxitiviry, it
would be preferable to build some other
type of receiver. llere then, wasx an
ideal problem for the set designer—
and it was solved by Mr. Cixin in the
construction of the “Duo-Sonic™ Super-
Het.

In the “Duo-Nonice” receiver, both the
first and the second detectors are re-
generative. This means that regenera-
tion is attained at incoming radio fre-
quencies and also at the beat frequency
af 1000 meters.  Since each regenera-
tive stage is very nearly equal to two
stages of tuned radio frequency, the
“Duo-Sonie™ with seven tubes, is equiv-
wlent in power and superior in per-
formance to a nine or ten tube stand-
ard superheterodyne., In all super-
heterodyne circuits, regardless of the
number of intermediate stagex, the
sensitiveness is limited by the energy

picked up by the first detector. Mak-
ing this detector regenerative greatly
inereases the sensitivity, and avoids
the complications inherent in the addi-
tion of more stages of tuned radio
frequeney ahead of the first detector,
Regeneration control of the first de-
teetor is obtained by means of a varia-
hle resistance shunted across the
tickler coil of the three circuit tuner.
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tion of the “B" minus and the common
“C” bhattery returns, The design of the
tubex is such that the common battery
terminals must be carried to the cath-
ode tube terminalx, These are the fila-
ment plus terminals on the socket. Do
not connect the common battery term-
inals to the transformer cathode lead.
The Dbaseboard layout is shown in
Fig. 2. Provision is made to house the
(" batteries in the cabinet. The wir-
i diagram is shown in Fig. 1. The
wiring diagram in Fig. 3 shows the
method of connecting an  additional
stage of audio frequency amplification
using a 171 type tube fed from the
same souree of filament potential,

LIST OF PARTS REQUIRED
S1-6 — 6 Eby UX Sockets
C — 1 Aerovox No. 1430 .00025 Grid Con-
denser with Leak Clips
R — 1 Acrovox 5 Meg. Grid Leak
Cl, C2 — 2 Dejur No. 180B .00035 Mf{d. Variable
Condcnsers
R1—1 Dejur No. 210" 400 Ohmn Potentio-
meter
C3 — 1 Aerovox No. 230 1. wfd. Bypass Con-
_ denser
T — 1 Samson Symphonie Audio Frequency
‘Transformer
2 Arcturus A.C. Detector Tubes
4 Areturus A.C. Amplifier Tubes
3

IT — 3 Magnaformer Intermediate Frequency
‘I'ransfurniers
1 Silver Marshall No. 5313 Socket
L — 1 Silver Marshall No. 115A Coil

C4— 1 Aerovox No. 1430 001 Mfd. Fixed
Condenser
R2 — 1 Electrad Type E. 0 to 500,000 Ohm
Royalty Resistance
2 Diale
1 Lionel Type T 25 Volt 100 Watt Toy
‘Transiormer
17° x 14° x %° Black Westinghouse
Micarta Punel
14° x 12 34" x 14" Wood Bascboard
Eby Rinding ’osts marked Loop
Eby Binding I’osts marked Qutput
Eby Binding Post parked 22
Eby Rinding Post marked 43
Eby Binding I'ost marked 6714
Eby Binding Post marked 90 .
Rolls of Aeme Celatsite Connecting
Wire

0E e 12 1S

With the particular constants used in
thix circuit, regeneration at shorter
wive lengths is minimum, while it is
maximum at longer wave lengths,
Thix is due to the interaction between
the two regenerative detectors,

In the second detector, regeneration
ix obtained by means of a center tap
on the secondary of the ‘Duo-Sonic”
coil (18). One end of the secondary
ix connected to the grid of the de-
teetor tube (23) through the metal-
lized resistor grid leak and the grid
condenser. The other end of the
secondary goes to the plate of the same
tube through a Variodenser.

Schematic diagram of the “Duo-Sonic” superheterodyne which employs
regeneration in both the first and second detector tubes.
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[ Zo-Amperiter, No. 112, with Mountings
1 Blectrad P trol (17)
L—Royalty V le Resistance, Mlectrad 5
i ML
1 1 Tonatrol (43)
1 o Transformer,  type  R-Zno
1 Thordarson  Iush-1ull Input  ‘Crans |
former type T 2108 (2
1-—"Thordarsen Pl sh-'ull - Output Trans- |
forimer type "P2420 (32)
3 O Mrd. Rangamo 1y 152 Conden-
28 sers (6. 14. 22 i
10001 Mnd., Sangamo By-Pass Condenser ‘=
350 4% {al 4 .
L - 2. .2 Meg. Durham Metallized Resistor Grid J
39 & 45 MOUNTED Leaks (5. 21)
UNDER SUB-PANEL. 1 Aeme  UParvelt” 1 Mid, series CAY
enbical Condeunser (39)
I -10-ohm  Yaxley Air-Cooled Rheosiat,

type 110 K (8) <

“ iar N
Layout of the “‘Duo-Sonic" Superheterodyne. The variable resistance 9, on Yaxley 7-Steand Cable, complere with

the panel, controls the regeneration in the circuit of the first detector tube.

(‘unn o Plug & M-S nm.' Plate (16)
2 XL Varindensers, type G-5 (1219
S : . 5 e G-1 (20
In the “Duo-Sonic” receiver, only a  followed by a stage of pushopull am- 5 N | pabelaser g 61 ( Y
single stage of tuned inrermediate fre-  plification. nsing 2 power push-pull in- - -Carter IIHIPl L"N k -;\l'th (18)
i ; 2—-Carter T HIEH 37
quency Is usel, togzether with the ve-  put transformer and an output choke. | . iner ,"','4_4"( I ey
seneritive second detector.  Neverthe- The push-pull transformer and choke (33) .
1Ny ' Choke. No. 85 (25)

lexs, the rexults are =uperior to those  =hould be uxed with power amplitier . 1ol Aeme Celatsite Wire

obtained witli three stages of rrans ruhes onlv, any of the present types he- —Can Kester Radio Solder (Losin Core)
former ¢ led i ‘medi: fr ine suitabl Dy the Chicaro Nolder ¢n,
ormer coupled intermediate frequeney.  ing suitable. | —Panel. T7x267x3/16" Westinglonse
In the latter systen. the three cirenits . Micarti
a1 1 . Dbal: o 1 by : tenti stor OF PARTS REQUIRED 1—Sub-Tanel,  ("x251”x3/16", Westing

IS )? ’fl anceds Ry A9 e“ LOTTTC G il ‘o Vernier Dials, type 192 house Miecarta

and this is generally inefticient and 1 Cmun Tuner, Irecizion, 1yvpe 51; ]"I""""‘l‘.“-".'-'"“'l Bl 67107 By 1l
s x o« PN YR 12 “lveyline” Cabitn TUR267X10° v the
hard to control. The “Dun-Sonie” util 2- bomc Long Wave Coils. (173, I\) Southern Tay Co. 1Tick N G

e

G Speed”’ Ml]u*l 1) M ubes, type

izex a phasatrol to halance the tuned 1-—Oscillator  Tuner,  Precision

singe Conpler (10) 200-A (7. 41 "
e 2. .Oll‘(;n Mfd. ]I.unm.nl;md “Mid-Line” 2 \(vvld " A ‘I ‘I‘nhe.{ vither
On the audio side. the first stag arinble Condensers (4. 44) 12 or X 17 B
o) Bue " ¢ I\t, \.[I,:O S—Amperites, N 1-A.  with  Monntings T -Eby Kockers, 5,
nses a standard transformer. This is (10, 16 0. 31, 11)

LIST OF PARTS REQUIRED
Harkness Counterfonie  R.1% Trans

= = formers

ar neSS Ou nter Onlc lx 2 Ilarkness Tuned Double hnpedenuce

Audio Couplers (1st, 2ud and 3rd stage
types)

Harkness Audio Output Filter
Harkness Radio Frequeney Choke
3-Gang Condenser, .000:
er 10 ohm, Midget Rheost:
Carter or Saturn Battery Switches

w

1k Counterfonie Six. designed  los= of etliciency. Volume is eontrolled

by Kenseth  Harlness, uses by a separate knob.

the Hiler system of audio am- The Counterfonic is very selective.

plification on  which patents Any station ean be tuned in without Charter Fixed Filnment Resistance. 4/5
have heen mied. This “double im- interference from other stations on ohm,

pedance” audio amplitier is tuned 1o adjoining waves, Distant stations eun \ell'(lvl:‘t)to&]l\f;lrCondense.s, L0001, 00025

o

w»

cive increased  amplifieation of  low nsually be tuned in while loeals are 1 Acrovox 2 Meg. Grid Leak
- " - 200 eveles i 1 Aerovos Grid Leak Mounting
“m.(b ,!“ 1By 200 (Grels \ , ““,thc A1 _— . 2 X-=L or Wizard Nentralizers, 0001 Mtd.
Stations are tnned in by turning a The overall ambplitication of the 2 1lammnrinnd Equalizer Condensers (op-
i e 9 m o di 1 . fonie i< <ally hi DTl tional
sinzle  kuob, The vadio fvequency  Counterfonic is unusually high. Fuach o PRUO e e e (optional)
transformers and  tuning  condensers stage of the radio frequency amplitier 12 by or X-L Binding Posts
ATC ACCUT : W 8 ing is is shi . i r - 3 Copper Shields
TIC oy lexiel,v l_l.“"‘]“ g II'ITI l'lll'l.ll.lg lj = ,bhlelde‘l qm! TR e TS T 1 Silver-Marshall Drum Dial
redneed to o single control without wain per stage is large. Under normal 1 air Sub Panel Tirackets 9367 long
conditions distant stations ean be re- Westinghonse Micarta Front and Sub.
il Panels, drilled, with 6 sockels at
reived regitlarly, on the loudspeaker. tached,
ANT. HARKNESS TUNED DOUBLE IMPEDANCE COUPLERS HARKNESS
AERIAL SWITCH ouTRUT
-4 151 STAGE 2nnSTAGF. 3ro.STAGE FILTER
N N2 owr /U T/ oNT
Td ,_.I QFCHOK i3 :p “ Gh
] :
. )
1 ' .
A |
—— — . \
——— e 1
! '
- i :
g v
PLy SRR ?
SPEAKER
. h— AN P
10 OHM )
"4/, OHM
Fil. SWITCH
GROUND On A+ dba- Q4sv Qaw QOct+ B BO

+
POWL

Schematic diagram of the Harkness Counterfonic Six which employs the Hiler system of tuned doubie impedance
audio frequency amplification.
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Second R. M. AL Trade Show
Announced

bivector 1erhert HL Frost, Chair-
i of  the  Association Show  Com-
mittee as annonneed the date of the
sccond R M. AL Trade Shew as June
T1-15, 1928, to he hield at the Stevens
Hotel, Chicago, 111,

Last year it wis iimpossible to prop-
erly take care of all members hecanse
of the lack of space, bt this year Mr,
Irost states that in addition (o the
LEixhibition Hall. he has also arranged
with the Stevenx IHotel for use of the
Grand Ballroom which will nudke avail-
able over 30,000 . 1. of exhibition
Splee,

Admittanee this will be the
sime as hast, that is by invitation only
to jobbers and dealers. and such others
as the Show Commitiee might deter-
mine.

No applications tor space at  this
Trade Show will be accepted from new
members after February 15, 1028

Bulletins will be issued from time to
time by the Show Management.,

During the Trade Show  week
Foirth - Annnal  Convention  of  the
Association will be held and reports
received from all standing and speeial
commniittees,  The annual election of
oflicers will atso be held for the year
192820,

The Ro M. AL
alzo he held doringe
Nhow,

the

will
the

Anmnl Bangued
the week of

Large Radio and Phonograph

Merger
one of the most far-reaching ond
important mergers in the radio and

phonograph business to e annonneed

thix yeavr wax the formation of =«
N1O00,000  corperation,  which  in-
el the  NSonorvit Phonograph  Co,

makers of vidio set= and phonographs,
the Bidhamson Co., a patent holding
corporation and the Premier Labota-
headed by br. Miller Reece
Hutehinson, which have patenls cover-
ing loud speakers, electrie recording
appatiatus and electrieal phonographs.

The new corporation will be known
ax the Aeousties Products Compainy
atd will be Tieadded by 1 T, Peutseh
of Chicago as president.  Mr. Deutsech
wits associiated for two deeades with
the Brunswick organization and is as
well known in Europe asx in this
coumtry in the phonograph business

Headgnarters of  the  Acoustie
Laborateries Company  will be

tories,

il
main
tained in New York, this concern he-
ing the manufacturing division, while

the  headguarters  of  the  Sonora
Phonograph Company,  which  here

after will be the selling division, will
be doeated at Chicngo, AL products

will he sold nnder the Sonora trade
name,  through  the Sonora  selting

organization,

Mr. Deutseh will also be president
of the Sonora Phonograph Company
and Harris Hanmmond wilt be ehaip-
man of the board of the parent com
pany. The board of directors will con-
<ixt of the two foregoing named officers
and Richard Moyt and Arthnr Sher-
wood of Iayden Rtone & Co.,: An-
thony J. Drexel Biddle, Jr. and
Do Miller Reece Hntehinson, AL T
Kendricks, for many years general
sales mananger of the nmsic division
of the Brunswick Company has bheen
appointed  general  sales manager of
the Nonora Phonograph Company.

Daven Announces New
Appointmments

¢ B, L. Townley, Nales Manager
of the Daven Radio Corporation, an-

nonnees  the following new  appoint-
mends  in their s=ales  organization:
Walter I Dyer, 1521 Arcade Bldg..

St. Louis, Mo, covering  Southern
HMlinois and  Eastern  Missouri:  Wil-

lHam 8. Reid. 308 East 17 8t Kansas
ecity. Mo, covering  Kansax, Okl
homa and Western Missouri,

Temple. Inc.. Moves

Temple, Tue. aunnounee the removal
of their othce aud factory from 2138
Nouth Peoria Street, Chicago, 1, 1o
their new and larger home at 1925 So,
Western Avemnre, Chicago. HL

C. J. Brown Moves Into New
Quarters

Mr. L J. Brown, representative for
the Samson Flectric Company in the
New York and New Jersey districts,
has moved his oflices to the Lexington
Tower Building. 369 Lexington Avenue,
at Jlst Streel. New York ity

Booklet on Wiring Buildings
for Radio

The Carter Radio Company. 300
South Raecine  Avenune, Chicago, [,
have pnt onut a very interesting 10-

patge panplitet covering detailed specifi-
cations for wiring homes, apartients,
hotels, hospitals, and oflice Dhuildings
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for radio, Complete working diagrams
are included in the booklet which show
how to install outlets for aerial and
wround, batteries, loud speakers, ele,
Numerons different arvangements are
shown for providing outlets i rooms
for loud speakers and also nn outlet
arramgement whereby all of the power
equipment ean he placed in the cellar.

‘Thix booklet <honld be very valuable
to any radio contractor-dester who is
interested in taking ndvantage of this
profitable end of the radio husiness,

The hooklets may be had npon re-
(quest,

Flechtheim Appoints New Sales

Manager
Mr, Arthur M. Flechtheim, presi-
dent of the A, M. Flechtheim Con-

denser Company, Ine, announces the
appointment of Leon 1. Adelman as
head of the sales  department, and
consulting engineer.

Mr. Adelman. who is well known in
radio circles, has had an interesting
aml varied experience in all phases
of the industry.,

Beginning with a humble start as
a salesman behind the counter of one
of the pionecr radio stores, Mr, Adel-
man  was  sinecessively  Nervice  Fngi-
neer for the F. A, Do A, Co., Radio
Editor of Secience & Invention Magn-
zine, Associate Editor of Radio News,

A nt  Advertising Manoger and
Publicity  Director  for the Chas.
Freshnuim o, Ine. and Assistant
Nales Manager for the Hammarlund

Manutacturing Co,

F. R. T. A. to Publish Trade
Journal

The Federnted Radio Treade Associn-
tion have opened their executive of-
fices at 32 W, Randelph Street, Chicago.
with . G. Erstrom as Executive Sec-
retary in charge.

The Federated Radio Trade Assoein-
tion ahnotnees the starting of their of-
ticinl publication the Federated Riadio
Trade Journal which will be published
monthly from their executive offices in
Chicago starting with a December ix
sne,

A Legislative Committee  composied
of Harvold J. Wrape., St, Lonis: Fred
Yahr, Wisconsin, and Thomax White,
Lnffalo. was appointed with instreuge-
tions to represent the Federated Radio
Trade Association in matters of legis-
Eutive import in Washingtow. b, (.
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Bodine Radio Motor Generator
Set

A special motor generator outtit de-
signed 1o supply an alternating current
for operation of radio receivers from a
direet current lighting line has been

Bodine D. C. to A. C. Motor
generator.
infroduced by the DBodine Eleetrice

Company, 2254 West Oliio Sireet, Chi-
cago, 1. This motor generator is de-
signed to operate from a 110-volt D, C.
line and supplies 110-volts, G0-cycle
alternating current at the output.

A very eflicient tilter system is built
into the machine itselt whieh, it is
stated.  celiminates  the  disagreeable
noises and furnishes a pure 60-cycle
alternating current,

The motor generator
noiseless in operation
undue vibration,

Special models have
for operiation on
110-volts D, C.

i practically
and free from

been designed
voltages other thau

New Browning-Drake Unit

The Browning-Drake Company. of
Cambridge, Mass,, announce n new unit
for the improved Browning-Drake re-
ceiver,

This unit consists of two variable
condensers, the antenna coupler, the
radio frequeney transtformer with vari-
able tickler coil and a new type of
drum ddial, all combined into a single
unit.

SOE

NLW DEVELOPMEN
“OF THE MONTF

The  Browning-Drake receiver has
bheen resolved into a single control set
ind the drum dial in the unit operates
both of the variable condensers. The
two  Browning-Drake coils have been
redesigned and are mueh smaller in
diameter and length which makes the
unit more compact. The drum dial is
operated by an ingenious type of chain
drive rather than the uwsual gear ar-
rangement, amd is exceedingly smooth
i operation as well as being accurate,
The dial is turned by the smal knob
mounted direetly below it

Automatic “A” Battery Charger

The Johnson Motor Produets Com-
pany. 140t Carroll Avenue, Chicugo.
1L, have announced a new automatic
“A" battery charger known as the
Charg-A-Matic which employs a dry
type rectifier,

The Charg-A-Matic will deliver a 1
fo 1% ampere charge to the battery
uutil it reaches full charge at which

The Charg-A-Matic Unit,

time the charging rate is automatically
redueed to a trickle charge of approxi-
mately .3 ampere. At any time the
“A™ battery drops below normal volt-
age, the Charg-A-Matie automatically
resmmes its full charging rate.

‘This unit is equipped with a plug
for attaching the “B” eliminator and
an automatie switech shuts off the
elimina-
and vice

charger and turns on the “I3™
when the set is in use,
when it is off,

tor
VOersi,

Brormsing=Busry

Compaaavion

)

The new Browning.-Drake Kit Unit.
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Flechtheim High-Voltage Filter
Condensers

The Ao M. Flechtheim  Condenser
Company of New York City, are now
nimifacturing o group of high-voltage

Flechtheim high voitage filter con-
denser.

tilter condensers of uew desizn, These
new condensers are made to withstaud
testing voltages up to 3,000 volts 1. O,
and are within 5% of their rated
valite, necording to the manufacturer.
These condensers  are  nrnutactured
with capacity values ranging from 1
sl upwards to S mfd. within o <in
wle unit or black,

e K

| FLECHTHEIM

Flechtheim low voltage filter con-
denser,

Low  voltage filter condensers are
also manufactured and can be obtained
in all of the low capaecity values com
monly cmployed,

Volume Control Clarostat

Differentinting botween the heavy
cirrent  requirenments  of  the  usual
radio power unit and the relatively
light-current requirentents o the
usual radio receiver, there has been
added o smaller  and  wmoderalely
priced type to the Clarostat line of

micrometric variable resistors.

The new type is known as the Vol
ume Coutrol Clarostat, 1t is of
the same dinmeter the

abont

as Ntadard
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type, bt only a third as deep. The
ciurrent-handling  eapaeity is approxi-
tately one-thivd that of the Standard
type employed in rindio power unfts
amd for the heavier receiver require-
ments,  Inoseveral torns of its Knob,
the Volume Control Clarostat covers
o rexistanee range of approximatesy
7zero to H00.000 ohms, which ix more
than ample for the usual require-
ments, IFurthermore, this range  is
covered in several turns of the knob,
which menns a finer degree of adjust-
ment than is uwsually available,

The Volume Control Clarostat.

The Volume Control Clarostat is a
one-hole mounting job, 1t is provided
with =erew terminals for ready wir-
ing. Its  Dbright nickel tinish  amd
polished bakelite knob of new design,
make it an  attractive and  worthy
addition to any radio assembly,

Many  applieations  will  suggest
themselves for the Volume Control
Clarostat,  Ilowever, it is esseutially
intended  for  volume  control, plate
voltage control, regeneration control,
totte control amd other forms of con-
trol required in modern reception.

Belden Flat Extension Cord

The Belden  Manufacturing  Coni-
pany, 2300 Xputh Western  Avenue,
Chieago, has reeently developed a tlat,
rubber insulated  extension eord for
running under the rag. to provide con-

o Ot Frtorgion comt
that frs 7 -y,
| _ wmeter the g W

Belden Flat Extension Cord.

venient and safe outlets in any part
of the room. The Belden Flat IFFloor
Cord, ax it ix called, provides an ideal
connection  for  floor and reading
Iamps, funs, heaters, electrie phono-
graphs, irons and radio power units.
This unique eord is not notieced under
the rug.  The soft rubber gives and
does not canse the mg to wear. A
four-foot cord connects the tlat cord
to the honse outlet. A most unusual
feature is the Belden soft rubber plug
which will not break and eannot be
crusliedl.  The other end of the flat
coml Bs ditted  with receptacle for a
standard phug,

New Majestic “A™ Unit

The  Grigsby, Grunow, Ilinds Co,,
manufacturers of the Majestic line,
announce a new “A” unit.  The Ma-
jestie A" Unit is  ablmost  identieal
in size. shape and appearance to the
Majestic “B” Eliminator exeept for
a =miall rectangular metal hox at the
front which houses the “A™ rectitier
nsed.  Inoperation it equals @ storage
battery in every respect on any radio
et and will supply humless power at
=iX volts even up te eurrent howds of
two and once-half amperes which in
effect means the ‘largest  commereial
ridio sots,

Majestic A’ Unit.

Regutation or voltiage control is ex
tremely  simple. Variation in  line
voltages and current drains can be
compensitted for by adjusting the knob
on the front of the unit until the
proper voltage is olhtained.  Although
it is not necessary to use a voltmefer,
means have been provided by two
phone tip jocks into which a standard
0 to 8 voltmeter of the pin type may
be inserted and  extremely acceurate
wdjnstment ohtained.

An examination of the makeup and
Lwokup reveals a conventional reeti-
tier and filter eireuit but it also re-
veils a new type of condenser which,
it ix stated. has a maximum capacity

of  over  eighteen thousand micro-
farads although its physical dimen-
sions woull seem to make sueh a

large eapacity prohibitive.  The econ-
denser econtains no lguids and is sci-
entitically known as a dry polarized
type. It is stated that the current
consumed by this “A” unit when used
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with a2 seven-tube radio set is less
than  that used by a medium-sized
Limp bulb. .\ enrrent tap is provided
in the front of the "A" climinator
into which the plug from the “B”
eliminator is plugged,  The counector
cord from the A unit has a switch
in series with it which is used to turn
on and off hoth the A" and “I3" unit
at the same time.

Carter Hi-Watt Rheostat
The Carter Radie  Company, of
300 South Racine Avenne, Chicago, 111,
have introduced a new xeries of rheo-
statx for use in connection with A, C.
tubes, ete,  These Hi-Watt rheostats
are capable of careying 20 watts and

Carter Hi-Watt Rheostat.

can be obtained in the following re-
sistinee values: ¥, 1, 2, 3, 6, 100, 150
andd 250 ohms.

Unlike the usual form of rheoxtat.
these new nnits are wound with heavy
rexistauce ribhon on a heat resixting
insulation <trip. I'ractically the entire
resistance element ix exposed and ix
therefore  air-cooled.

Carter Power Switches

The Carter Radio Company, of 300
Sonth Racine  Avenue, Chicago, 1.,
have introduced two  new types of
Vower Switches for 110-volt circuits.
oth of these are of the snap-switeh
tyvpe, with double contact and a quir-
fer-turn. movement.

The Autonutic Power Switch is also
designed for operation in a 110-volt
civernit and replaces the nsual auto-
matie relays emploved for switehing
from B eliminator to charger., This
switell will control any type of “A” or

Carter Power Switches.

“Iosupply unit and when turned to
the “off™ poxition., automatically con-
nects the eharger to the “A” bat-
tery i disconneets the “B” supply.
On cloxing the ftilnment eireunit, the
charger is turned off and the “B” sup-
ply connected to the receiver.

Both of these =switches are provided
with “on” and “off" nameplates and
are of the xingle mounting type fitting
a hole 3" in diameter.
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The PXY-1 Powerizer

The Nadio Receptor Company, e,
of 106 Sevenih  Avenne, New  York
Cily, have anuonnced an addirion (o
their line of I'owerizers known as the
PXY-1. rhe Universal Model, which can
be adapted to any set lfor the purpose
of supplying power aupliication and
the complere “A,” "B and “C'" power

to sets of five, six or seven tubes.

New Receptrad Powerizer.

The PXY-1 Iowerizer inchudes
power amplificr, emiploying a 210 (vpe
tube. along with the power unil. y !
250 type rectilier tube ix used in 1he
power unit and ix capahle of supply
ing sulfieient current for all purposes,

New Sonochorde Speakers

The new Sonochorde Npeakers (on
19273 include fonr models—-twao fable
designs, a wall type and o tfloor stand-

ard type. AL arve of Lhe perfetied
cone type. The snpporting frame of
cach model is linished in rich semi
wloss mahoganuy with base (o mateh

The Sonochorde Junior Speaker.

and is practieally unbreakable.  I'h
cone irselt is oeoveved with o warm
wine-coloved  silk  Frout  neatly  lex
tooned  from the eenter.  Fach over

sized base ix provided with heavy el
pads =0 as nor toomar the finest sur
faces.  The bhack of each eone ix pro
rected with metal arms integral with
the frame, rhus insuring the reprodne
ing mechanism from injury

All models incorporate the baltaineed
arnuiture actuation unit developed and

possihle

perfected by Sonochorde.  This nnit
ix ruggedly constructed and according

to rthe manufaeturer utilizes four
super-powered  magnets  capable  of
lifring 10 1bs. These magnets are
angularly  spaced and  scientitieally

balaneed with o minimum airv gap.
The Sonoehorde Junior stands -
proximately 15 in. high and is 13 1,
in dinmeter, and like all Sonochordes
is provided with an adjusrment con-

trol. The Senior Model stands 18 in.
high with a diameter of 16 in. The
Wall Model is equipped with heavy
cord and decorative tassel and ix de-
signed 1o meet the vogne for wall
hanging, but otherwise is identieni
with the Senior Mwmdel.  The Floor

Standard  design  is
upright base,
Noor lamp.

mounted  on an
similar to a piawe or

The B. B. L. Speaker

The B. B. I. Npeaker. manutiacinred
by B. B. I. Speaker, Inc., of 101 West
131xt Rtreet. New York City, has very
line ftonal qualities and is a good re-
producer of low frequencies.,

It ix of the double cone type, 247 in
dizmeter  and  employs  a balanced
darniture type unit.  The sloping pole
pieces are amade of laminated =ilicon
steel,

The B. B. L. Cone Speaker.

Ihe spenker ix supported by a tri-
foot base with provisions for hanging
on the wall with the base removed.

The cone is made of a rich. dark
colored material sugeesting old Npan-
ixh leather.

Shieldplate Tube

The sShieldplate Tnbe Corporation.
206 Ronth LaSalle Street, Chicago, T,
anneinnee i new  Iour-element  tube
known as the type SP-1220 Thix tube
cmploys a =ereen grid which entirely
surronnds the plate of the tube, bhoth
inxtde and ontside. Thix grid acts ax
o shield hetween the plate and the con-
trol  grid. thereby redueing the ea-
pacity between these two elements to
a negzligible gquantity.

bre to this arranzement the tube
has an amplification constant of ap
proximately 175, it is stated.
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Radio KEungincering, December, 1927

'he tube is designed primarvily for
n=e as oo radio Freguency sanplitier bt
can alse be nsed as a delector or nn
adio frequency amplitier wirh a few
changes in circuit conneetions,

The SP-122 Shieldplate Tube.

The tilament voltage of thix tube ix
3.2 volts and the tilhment current con
sunmption is 133 ampere. Due to the
low filamenr consumprion it can be op-
crnted from dry eells or. it desirable.
I'rom the six-volr storage hattery. by
using n 13 ohin fixed resisranee in
series with the negartive filiimenr lead.

Much greater amplification can be
abtained from this tube in both radio

and awdio frequency eirenits.

Electro-Chemical Dry

Condenser

A high capaeity dry condenser for
nse in AT eliminarors, TR eliming
tors and power packs. is annonneed
by the Lleetro-Chemical Company of
vimerica.  Indiannapolis. T The
specianl constrnetion of rhis condenser
permits the use of a paste electrolite
that cannot spill, or leak vut of the
container. 1t is stated by the manu
tacturer that rhe condenser is sell
healing and that the hreak-down volt
aee ix approximately H00 volrs

The condenser is tapped =0 as 1o
provide capiaeities ol 40, 80, and 120
microtarads.

The entire condenser isx contained in
a seamless pressed steel can lonz.
3" wide, and 47 high
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Do You Know

that pinholes in the dielectric cause the
breakdown of filter condensers?

that the dielectric in AEROVOX FILTER
CONDENSERS is 100% pure linen paper?

that this kind of paper dielectric contains
the smallest number of pinholes?

that AEROVOX nullifies the effects of even
the few pinholes which arc to be found
in 100% pure linen paper dielectric?

that this is accomplished by using several
laversot dielectric between active surfaces?

that the 200 volt filter condenser has 2
lavers of dielectric; the 400 volt has 3
lavers; the 600 volt has 4 layers and the
1000 volt condenser has 6 layers?

that the above is one of the reasons for
AEROVOX SUPREMACY?

EROVOX

"*Built Better”

70 Washington Street, Brooklyn, N. Y.

De

RESISTANCE @ SPECIALISTS

MANUFACTURERS OF ELECTRICAL AND RADIO
RHEOSTATS. CONTROLLERS AND REGULATORS S'™ 7 F 1912

SPECIFIED
for the
“ALPHA SIX’’ and the
'~ “AC SUPER-HET”

Single In
Double All
Triple Capacities

De Jur Condensers

Used by all the leading set manufacturers and
professional and amateur set builders.

Munufacturers should Ict us figure on

their reqiirements and dealers and job-

bers should write for catulog of complete
Jur line.

De Jur Propucts (o.

163 LAFAYETTE STREET, NEW YORK ClTY

v

COMPARE!

Before you purchase, hear the

B.B.L. SPEAKER

This new 24-H one gives as fthful a reproduction, and eovers as
w range. as ean he  ohtalned with  present  rumlio  engineering
knowledge and hy the use of the best materials obtainable,

A rigid comparison of tone quahis will satisfy ‘ou that it has no superior.

The conc is rich, et unobstrusive in desii. sngkestnk ol Spanish
Ieath It iz supported on a simple, tri-toot. bronzed b ver-all
height 27-inches.  Pen feet of cord is provided.

We have a splenidid proposition for Jobbers. Dealers and Custom Set
Rullders.  \Vrite for particulurs.

List Price $35.00 West of
$32.00 Rocky Mountains
Simply take out two serews and the hase can be removed. By attaching
wil 10 fw lets nrovided on the back, the cone can he hung
the wall sunperied it a bvel position hy the earrying hamlle.

ROSS V. STARKWEATHER
19 South Wells St., Chicago, Ill.

wwWwW americanradiohisforv com
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New Dongan A. C. Power
Transformers

The Dongan Electric Manufacturing
Co. of Detroit announce 14 types of
new low-voltage transformers and
units.

Together with No. 4368 are cleven
other transformers for use with va-
rious types of the new A ' tubes.
Then there are two “\-B-C" Power
Units which, together with UNX 226

Dongan A. C. Power Transformer.

and UX tubes  and  cither the
Raytheon B I Rectitier Tube or the
UX 280 Reetilier Tube serve as power
units to operate radio  receivers.
Furthermore, these units provide for
the sets equipped with the UX 171
power amplifier tube, Of these 14
types, several are built in unmounted
style for the requirements of the set
manufacturer.

227

Meco Test Handles
The Metropolitan Electrie and Man-
ufacturing Company, of 1163 Sedge-
wick Street, Chicago, I, are market-
ing two types of Test Handles for
regular eircuit testing work,

- —

- ﬁﬁ .\\I

Meco -Test Handles.

Test 1landle No. 115 comes complete
with two heavy leads and large termi-
nals so that they can bhe connected to
a storage battery or a regular light cir-
cuit for testing work.

Meco Trouble-Shooter.

The points on the test rods are non-
corrosive and rust-proof.,

The ‘“Meco™ Trouble-Shooter con-
xists of two Test Handles, similar to

the ones described, together with a
special plug and socket arrangement
which can be screwed into any 110-
volt A, C. or D. C. line for testing
work.,  Any incandescent lamp can be
serewed into the special socket and
will immediately indieate any short or
open circuits,

New Daven Power Resistors
The Daven Radio Corporation of
Newark, N. J, announce two new

complete  lines of heavy-current  re-
sistors,

One is a power resistor, wound on
porcelain and  thoroughly  insulated,

for use in power packs delivering up
to 450-500 volts,  This series ranges
in values from 500 to 15000 olins,
with actual heat dissipation in exeess
of tive waltts,

[t is stated that these voltage regu-
Lators pass, according to their size,

New Daven Power Resistor,

from 27 to 150 millinmperes, which is
ample for all standard units employ
ing 171 to 210 power tubes,

A desirable innovation in this model
is the incluxion of mounting rods and
snpporting  brackets,  “Resistoprops,”
whieh prevent sagging of the resistors
under heat and which provide for
rigid, easy assembly,

A smiller series of resistors, wound
on glass and comparable in size to
the Daven Glastor, or the ordinary
grid leak, are made in sizes from 100
to 5,000 ohms, in 100-0hm graduations
up to 1,000 ohms, in 500 ohm gradua-
tions up to the maximum of 5000
ohms,

These Glastor-type resistors are in-
tended for power-packs delivering up
to 180 wvolts, and for all purposes
where a unit is not required to dis-
sipate more than two watts, DBecause
of their diminutive size this model of
Daven Resistor may be mounted in
the conventional gridleak clips.

Westerland Loop-Tuner

The Westerlaml Corporation. Dobbs
Ferry, New York, have placed on the
market a new and very excellene ar-
rangement  for  direction  control  of
Toop acrials,

It conxists of a <mall cabinet with
a knob and «dinl marked with the
points of the compass. This is placed
on top of the radio set.  The loop
aoerial fits into a rotatable jack in the
top of the small cabinet which is
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geared to the knob and dial.  This
mechanisnt adjusts the loop to exactly
the proper direction for any station,
as indiented on the dial,

The Loop-Turner is easily attached
to any ordinary loop.

Polymet Block Condensers
In order to satisfy the popular de-
mand for condensers in block form

POLYMET
BLOCK COMODEWSER
TYRE E 1000

CAP-14.MFD

Polymet Block Condenser.

to bhe used in connection with  the
various types of “1B” Eliminators and
Power Amplifiers. the Polymet  Mfg.
Corp,, 599 Broadway. New York City,
have pliced on the market @ number
ot condenser blocks containing  the
correct total eapaeity tapped in the
proper places for the most popular of
these eireuits,

The working voltage under which
these condensers ire to operitte has
heen studied and only the proper con-
denser seetions ipcorporated in these
blocks,

The Mayolian 615 *B” Power
Supply

The new Mayolinn 615 13" Power

NSupply. delivers 150 volts at 40 mils,

has six output voltage terminals vary-

ing from 22v to 150 volts, Line

voltage  variations  are  compensated

for by a wire-woumd variable resist-
anee,
New Mayolian 615 B Power

Supply.

A novel method is incorporated for
servicing, enabling anyone to serviee
this unit in a few minutes time,
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Centralab Radiohm RX 100

STANDARD unit with a new taper of resistance built for one specific 1
purpose — controlling volume of sets equipped with the new AC
tubes. J
The popular method of volume control for battery type tube circuits,
that is, a variable resistance in the R. F. plate circuit or in the R. F. fila-
ment circuit, cannot be used with AC tubes, since a variable resistance
in either of these positions will disturly the delicate balance and introduce
an AC hum. This makes a new type of volume control essential and the |
Centralah RX 100 Radiohm is ideal because of its minimum capacity and

its smooth, noiseless action.

Inserted in the grid circuit of the R. F. stages, it has the distinct advan-
tage of a smooth, accurate volume control without affecting the filament
RX 100 or plate potentials, insuring balance and eliminating a source of AC hum.
In *‘super” circuits, this Radiohm gives the most satisfactory volume
control when placed in the grid of the intermediate frequency that is not
sharply tuned.

Another helpful method of keeping an AC circuit in balance is a Centralab
Power Rheostat of 50 ohms inserted in the primary of the transformer.

RXOE0C
P It will compensate for any line fluctuation — increasing the life of the
T tubes and holding the entire circuit to the point of best operating efficiency.
Other products of Centralab are Radiohms, Modulators,
Dotentiometers, Power Rheostats and Heavy Duty Poten-
= S tiometers—Folder 328 describes them all.  Write for it.
FIL.TRANS,
The CENTRAL RADIO LABORATORIES
Application 25 Keefe Ave., Milwaukee, Wisconsin

Ten Kilo-Cycle Selectivity

without
Distortion

made possible

The Dar-Mac Long Wave Amplifier. by USlng a
DAR-MAC Long Wave Amplifi
-
g ave pliiier

The DAR-MAC Amplifier is a real laboratory article designed Selectivity with an amplification gain of approximately three times
and constructed for custom set.builders specializing in building that of any other amplifier.
receivers for the most critical radio buyer, Custom Builders write for full details regarding the DAR-MAC

Every DAR-MAC Amplifier by reason of the severe tests to Amplifier and aiso the DAR-MAC Super Nine Kit as described in
which it is subjected assures the uniform excellence of performance the article appearing in another part of this issue, This amplifier
s0_much desired in all suocr-heterodyne receivers. and kit wilr assure satisfied customers as no difficulty will be

This DAR-MAC Amplifier unit consists of four transformers experienced in proving in actual tests the superiority of DAR-MAC
tompletely encased in aluminum and mounted on a cast aluminum precision equipment.
base. The sockets and all of the wiring are completed in the unit
when it is made,

These DAR-MAC Units are made to have band pass acceptances r====oaoaUSE THIS COUPON= = = & m @ ===
of 5, 10 and 15 kilo-cycles respectively thus enabling the user to
decide lforlhimlgclf the degree of selectivity required by him in his | DAR-MAC LABORATORIES, Inc., 19 So. Wells St., Chicago, Ill.
particular locality. . H i .

This DAR.MAC Amplifier can very easily be installed in_ existing |l Gentlemen: .Please send full mfornllauon on your.DAR MAC Long
out-of-date superheterodynes with a great improvement in selectivity, | Wave Amplifier and DAR-MAC Kit to the following:
tone-quality and sensitivity.

NOW—the DAR.MAC scores another triumph by incorporating 1 Name
in their units the new S P 122 Shiclded Grid Amplificr Tube which  Shaa00R0aE000008000RAAAEIAAdERaRGARaR R AAaaRES0PRRRE00000
makes possible hitherto unknown Sensitivity, Tone Quality and I Street

8 o -1 -1 S R R R I e I I A I I AR IR
.
Dar-Mac Laboratories, Inc. b iy State....oeee e,
. 1
19 SO- Wells st-, Chlcago, Il ] Engineer...... Jobber...... Dealer...... Set Builder......
N
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New France “A” Eliminator

The France Mfg. Co., Cleveland,
Ohio, have just recently released their
“A’” Eliminator models for replacing
hoth four- and six-volt radio “A”
storage batteries.

A dry dise reectitier and electrolytic
filter are employed. The tilter used
is licensed under patenrs of the
Andrews-1Tanmmaond Corvp.

“AT

New France Eliminator.

Operites only while set is in use
and consumes 1o more cinrent than
the average house lighting bulb—forty
to fifty watis.

Size 614" x 61" x 914" high. Takes
less cabiner spiace than the triekler-
bhattery combination which it replaces.
Furnished complete with bhoth A, C
and D. C. leads.

The “Power™ A, B and C Socket
Power Unit

Harold TIower. Inc.. of Medford.
Mass, have placed upon the market a
very compaet A" “D7 and “C” Socket
Power Unit for use with the new A. C.
tubes. The “Ii"" porrion of the unit
will supply & maximnm of 50 mills at
180 volts. A tlexible lead plugging
into tip jaeks provides adjustment for
high, low, or intermediate line volt-
ages., “B” voltage taps are included
which provide voltages ranging from
33 to 180 volts. The “A” portion of the
unit supplies three disiinet raw A. C.
voltages. namely, 11, volts A. C., with
a capacity for seven 226 type A. C.
tubes, 212 volts A. C., with a capacity
for supplying four 227 tyvpe A. C. tubes
and a five-volt rap for lighting rhe fila-
ment of a 171 type power tube.

voltages ure obtained hy the
proper biasing of the A. C. tubes in
rhe receiver. No separate “C” voltage
terminals  are incorporated in the
power unit, The unit is provided with
i resistanece <0 that either a type 213
or o rype 280 rectitier tube may be
used.
This socket power unit is 6%” wide,
G127 high, and 9" long. Its weight is
15 pounds.

The F. M. C. 30 Henry Choke

This is an impedance designed for
use in connection with a “B” Ilim
inator or an ourput choke for use
with n power tube in the last stage
of the receiving set. The stated cur-
rent capaeity of 50 millisonperes is
ample for use in any “B” Lliminator.
The resisranee is low. thus keeping
loxses at a minimum,

In uxing the choke for a “B
Eliminator it is preferable to use two
chokes as recommended for the Ray-
rheon tubes alrhough in some eases.
where the ontput is low, one choke
will be sutlicient. When used with
the UX 213 or 216 B tube one F. M, C.
Choke and eondensers of about 10
mierofarads eapacity are usually sat
istacrory for smoothing out the cur-
rent and eliminating rhe hnm although
it is better to use two cholkes.

Ford Mica 30 Henry Choke.

When used as an output impedance
with a4 1 to 3 microfarad condenser
a power tube and a good speaker, the
F. M. C. Choke makes an ideal de-
vice for obtaining both high and low
notes in their proper proportions, at

The new *“Power’” “A, B and
C' Socket Power Unit which
supplies 50 milliamperes at
180 wvoits, and ‘A" supply
for A. C. tubes and power
amplifier tubes,
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the same time keeping the plate cur-
rent from passing through the speaker
winding.

Manufactured by Ford
Mica Corporation, 111-113
S, New York ity

Radio &
Bleecker

The MetAnode Rectifier
Cartridge
The FElectro-Chenical Company of
America. Indianapolis, Ind.,, announce
i new type of full-wave cartridge recti-
tier which was developed in  their
The MetrAnode Llectitier

laboratovies,

MetAnode Rectifier Cartridge

Cartridge is made of metals sealed in
a metillie eartridge and all reetifica-
tion occurs in the ionic displacement
of the metals themselves. This unit
will deliver a steady rectified current
ot five amperes. The permissible po-
tentinl per unit is 200 volts. The
manufacturer states that this new
rectitier cartridge has a life of 1,200
hours.

The unit is made in two types, one
to it the standard Fahnestock con-
nector and the other with a special
three contaet hase which fits into a
monlded three-contact socket.

The MetAnode Cartridge is 3” long
and %,” in diameter. The shell is
made of pressed steel plated with
polished silver.

Quam Cone Speaker
The Quam Radio Corporation, of
0705 Cottage Grove Avenue, Chicago,
Ill., announce a cone type speaker with
a new principle. Instead of a floating
reed secured at only one end, this new

i e

The New Quam
Cone Speaker.

itl.]

speaker has a stretched reed—like the
human veeal chords—and it is stated

that this arrangement considerably
improves the tonal quality of the
speaker.



www.americanradiohistory.com

Radio Engineering, December, 1927 Page 1131

_ - I
Type S-P. Tub
122
Shielded Grid
- =—m——l_

Exclusively Specified

for use in the

a” DAV ; Darmac Super 9
dul'y (described in this issue)

After months of research, Daven, the Resistor Also specified and recom-
Specialists, are giving to the Radio Fans of America | d mended for the
what they honestly believe 1o be the most perfect | ] g cemn99
wire wound resistor . . Davohm. : Tyrman “70
Will Not Open Circuit and all leading circuits em-
Davohms are built to the most exacting specifications. The ‘(’,’]°5é'“,15 téle use of Shielded
enamel is a special composition which resists the highest tem- r1 ubes.
peratures. Davohms will not open circuit. Duvohms will carry Shieldplate Shielded Grid Tubes,
their full rated current capacity plus an overload, safely without ¥ type SP 122, are guaranteed
excessive heat, 3 mechanically perfect.

Constant Efficiency ; ‘ Price $7.50

Davohms are accurately ruted when you buy them and they
remain accurate. If you draw 125 milliamps from a Davohm, it
will continue to deliver 125 millismps indefinitely. No other
resistor that we know of will e the same

unchanging efficiency as Davohm.

For All Power Packs. A, B
and C Eliminators using
171 or 210 Tubes. g

Davohms are made in 4
sizes in valucs from 500 to
25,000 ohms and for all cur- - 3
rcm.curr,\'im.'requiremems. v 1 ! Sold by all reliable Jobbers and
dissipating  all  wattages el 4 ] 1 Dealers.

specified in power packs K .
and eliminators using 171 » The Resisto l’rop Write us for FREE Literature.
1 = 'y

210 tubes. \ .
or. 210 tubes A el s v . Shieldplate Tube Corp.

At your deater
Daven o Daven product, | Dept. E.
Radio Ceorporation ‘1/»_; > makes mounting a | | 208 S. LaSalle Street
S simple matter. | CHICAGO, ILL.

161 Summit Street B *
Newark, N. J. ~”

KELVIN -grotes- TUBES |

RECTIFYING

ARE DIFFERENT Independent Laboratories

Longer life Newark, N. J.

Larger output
Quieter operation . .
Quicker pickup Oxide Coated Filament
125 M. A. Price $4.00 for

Uniform quality All TUbeS

Sole Distributors

Eureka T & M Co,,
42 Walnut St.,, Newark, N. J.

Tipless Construction Guaranteed for one year 8
Special Getter
T for
PHOTO-ELECTRIC CELLS
Detectors — A.C. Tubes — Amplifiers
4 THE BURT CELL Power Tubes — Gas Rectifiers

Without Fatigue—Highly Sensitive
Absolutely Reproducable—Instantaneous in Response

The BURT-CELL is made by a new method and should
not be confused with any other photo-electric cell. By a
speci;l paocesl of l:le;:.‘llrolysis, lhcdp:ollg-e‘;eclri‘c mﬁmf’ ‘I: ( \ [ All
introduced into a highly evacuate ul irectly throug!
the glass wall of the bulb, giving photo-electric material erlum Oys
of absolute purity. The superiority of the BURT-CELL i»s
due to these features, making possible results never before
obtainable.

Wi ) fact the STABILIZED 1 {
odle sl manutacture the STABILIZED Exclusive Sales Representative

GRAPH having a lineal time axis and no

lnertia—giving an accurats picture of high fre- U

quency wave fOrms. e A- 3 HOWARD
Write for Bulletin 273

DR. ROBERT C. BURT 50 East 42nd st- New York City

Manufacturing and Consulting Physicist Phone: Murray Hill 0342 & 0343
327 S. Michigan Ave., Pasadena, Calif.
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Vacuum Tube Directory

wpw Voltages | Voltag Plate Mutual
Name Type | Cse e cuﬁlént g’l::‘l)- (‘:1“‘:; Yopwe g::?'n (mimu?:;‘) rgxpnm:a w:::: v r':l;g Remarks
(Amps.) Det. | (Det.) (Ohms} | (Microm- | faboB
Bat. | Fil. | “B”[C”[*B"[*"C" Mie.| Max. boe}
6‘ 26 A. C. Detector | 15 0.35 22 4.5 45 ] 45 9500 1100] 10.5|Positive ™ C " voltage
g.g 28 A. C. Amplifier i 15! 0.35| 45 80 1.5 9500 1100 10.5/R. F. and A. F. amplifier
E 30 A. C. Power Tube 15 0.35 135 180 22.5) 2700 1650 4.5
R. F. Amplifier [] 5 0.25| 45| 0.0{ 135/ 3.0/ 45-90|/F+ 3.0/ 4.8 11000-12800 975-1130 12.5/May be used as detector
G. Hi-Mu 8| 5 0.25 90| 0.5 180, 5.0/ 67-90(F+ 0.8 25000~ 800~ 20| Det., Res. Impedance Amplifier
H Special Det. 6 5 0.25| 67| 3.0 90| 4.5 67-90F+ 1.2 3.0 14000—15912!]I $10-1030 14 .4|Detector only
6- P Power Amplifier 6 5 0.5 90 6| 180 15 45|F+ 5 5300/ 15001 8
2 J-1 Power Amplifier 8| 5 0.5 90| 16.0| 180| 45.0 9.0 2500~ 1200- 3.0 Un_‘egu.t;pnt device above 135 v.
g 1-10  |Power Amplifier 8| 7.5 1.25| 250 425 20 4500 Use output devics
E AX General Purpose 6 5 0.25| 90| 4.5 135 7.5 45|F+ 3 10500 810 8.6
o M-26 A. C. Amplifier 1.5 1.05) 90| 4.5| 135 ¢ R. F. and A. F. Amplifier
O N-21  |A.C. Detector 2.5) 17 9 4.5 15| 9 45
D-G Full-wave Rectifier | 85 millinm;;em at 300 volts ' ' Gaseous conduction type
R-80 Full-wave Rectifier 8 5| 2.0] 125 M. A.at 300 V.
R-81 Full-wave Rectifier 7.5 1.25 110 M. A, at 760 v.
Mu-6 Power Amplifier 6 6 0.5 90| 4.5 180 20 14.2 3200 1800 5to 8
. Mu-20 High Mu [ 6 0.25 90| 1.5 180 3 1.1 40000 500 20
g 201-A |General purpose 6 5 0.25 45| 4.5 135 12 2.0 12000 700 8
2? AC-1  |R.F. Amplifier 1.5 1.05 45 3| 150 5.0 9000 900 8[A. C. Tube o
P A.C.-1-D.1|Special Detector 1.0 1.0f 45 8500 7|A. C. Tube
& AC-15 _[Special A. F. Amp. ERECEEE N 1.5 30000| 500 15/A. C. Tube -
AC-10  |Power Tube 7.5 1.25 400 00l 60| 03. 6000) 1100| 7|A. €. Tube
A.C.-R.-1 |Rectifier 7.5 1.25|Half-wave. 85 M.A. at 200 volts A. C. Tube
201-A |General purpose 6 5 0.25| 20 180 8000 1000 8
200-A Special Detector 8 b 0.25 45| 45| 5000! 7.5
12 Power Amplifier 6 5 5| 135 180 3
8 171 Power Amplifier 8 5 5| 135 1801 2500 U!f gu_eput device above 135 v.
E Full-wave Rectifier | 60 milliamperes at 150 volts |Gaseous conduction type
] Full-wave Rectifier | 85 milliamperes at 200 volts Gaseous conduction type
g- Full-wave Rectifier | 100 milliamperes at 350 volts Gaseous conduction type .
Full-wave Rectifi 100 milliamp at 500 volts Gaseous conduction type
Full-wave Rectifier | 400 milliamperes — for* B " and** C * elimination Gu;ou conduction type
Glow tube Voltage regulator tube | )
SP-122 Screen grid tube .
60.‘;) 3 .3| . 133I 90I 1.5, 135|(Screen grid = postive 45 to 89.5 volts) R. F. or A. F. Amplifier
Shieldplate Tube Corp.

:;;3 ._tr-*-’er__‘,’m
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For RIDER’S A-C Super
Arcturus A-C Tubes

Specified for this circuit, Arcturus
A-C Tubes insure perfect opera-
tion under normal line voltage
variation, exceptional tone qual-
ity, volume and sensitivity, free-
dom from hum, and unusually
long life.

Unique featurcs of construction give Arcturus A-C
Tubes unique operating characteristics. Heater type
—four prong base—filament voltage the same
volts) for all types, detector amplifier and power,
operate with common toy transformer.

The use of a heavy carbon filament enables Arcturus
A-C Tubes to withstand even an unusual overload.
Enormous electron supply resulting from low oper-
ating temperature of heater gives to Arcturus A-C
Tubes their exceptionally long life.

To Get Your Tubes
Your distributor should be able to supply you, but
unusual demand has depleted many stocks. To avoid
delay readers of Rapio ENGIVEERING may write direct
to the factory and their orders will be filled promptly.

ARCTURUS RADIO COMPANY
255 Sherman Ave., Newark, N. J.

-
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RADIO FREQUENCY
MEASUREMENTS

by

E. B. MOULLIN
M.A, A. M. L E. E.

A worthwhile investment for every radio engineer

The latest treatise on the prac-
tical applications of R. F. meas-
ments. Contains invaluable
) formulae which save hours of
caleulation.
Every mecasurement is illus-
trated Dby examples.

$10.00 Postpaid

See Page 1094 for Radio Engineering’s
Special Offer

Your “B” Battery Eliminator
will give you better service

with

Trade Mark
Reglstered

Gaseous

Rectifier Tubes

ARE BETTER

60 Milliamperes - $4.50
85 Milliamperes - 4.50
400 Milliamperes - 7.00

Ask for Catalog of full
line of Standard Tubes.

Guaranteed

The standing of the
Q.R.S. Company,
manufacturers of qual-
ity merchandise for
over a quarter of a cen-
tury, establishes your
safety.

Orders placed by the
leading Eliminator
Manufacturers for this
season’s delivery, ap-
proximating Four Mil-
lion Dollars’ worth of
Q.R.S. Rectifier Tubes,
establishes the ap-
proval of Radio Engi-
neers,

Ask any good dealer.

. The QM!,E,CS Company

Manufacturers

Executive Offices:

306 S. Wabash Ave., Chicago

Factories: Chicago—New York—San Francisco—Toronto,
Canada—Sydney, Australia—Utrecht. Holland

Established 1900
References—Dun, Bradstreet, or any bank anywhere

——— e
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The biggest
Edition—

The biggest edition ever published. Brim-
ful of soundest information, latest circuits
and hook-ups, new revised list of world’s
broadcasting stations with schedules and
new wave lengths in meters and kilocycles.
264 pages of mnews, ideas, and wvaluable
information for fans, set builders, radio
dealers and everyone interested in radio’s
advaycement.

Citizens Radio Call Book Magazine

November, 1927, Edition

Now on Sale at Newsstands and Radio Stores

First with the Latest

All receivers designed and tested in our laboratories
LComplete constructional details on the newest radio circuits are given and
include the Camfield Shielded Grid Seven Receiver using radio's latest tube
development, Magnaformer 9-8 A. C. Super, R. G. S. Octamonic Receiver,
Madison-Moore International One-Spot”, Thordarson Power Amplifier Sys-
tem, Three Foot Cone Speaker construction article, Silver-Marshall Labora-
tory A. C. Shielded Super, Victoreen, Tyrman Ten, World's Record Eight,
Knickerbocker Four and many other interesting circuit arrangements for ex-
perimenters and professional set builders.

Wonderful Rotogravure Section

One of the big features of the new Call Book is the 1 6-page rotogravure
section. [t is replete with photographs and views. Your favorite radio

artists, pictures of studio life, prominent announcers and other features are
shown in actual photographic views.

A Complete Radio Cyclopedia
Be sure that you get the CITIZENS RADIO CALL BOOK MAGAZINE,
the original and most widely circulated publication of its kind. Accept no
substitutes. Published four times yearly, September, November, January and
March. On sale at newsstands and radio stores the world over, or subscribe
now and be sure of receiving each issue as published.

Use the handy coupon below.

CITIZENS RADIO SERVICE BUREAU, Inc., Publishers (RE)

508 South Dearborn St., Chicago, lll., Dept. R, U. 8. A.
Mall DR e nn S, B 70 B L 192....
Please enter my subscription for the CITIZENS RADIO CALL BOOK for [ ]
This# one year, $1.75; | ] two years, $3.25; [ ] three years, $4.50. Enclosed
please ind. . ............ in payment for same, mailed postpaid four times yearly,
Coupon January, March, September and November. Canada and Foreign, $2.00 yearly.
T d ' Name . o e
o ay > A res Sy i g e H00 5 5 HAR -0 A0 ST, w0 o el (b R b e AL BB
Gl e IR b n 0 i PR e 0 2 A A A 3 e i s e
s Statean matimain wa Bela v a nTlas L3 nE Sl dine D 3e el ar s s Rt s R B SRt £
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For Blueprints, Additional Data and Information on

¢ STANDARD PARTS 1928 SIX"”
Reviewed in this Publication
Send $1.00 to
ALLIED ENGINEERING INSTITUTE
250 West 57th St., New York City

Radio E s and Desi; 5

PROFESSIONAL DIRECTORY
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Custom Work a Specialty
H. & F. RADIO LABORATORIES, Inc.
Radio Engineers

168 Washington St.
New York City

“SUPER-HETERODYNE”

Consulting Experts

80th St. at East End Avenue

TESTING OF RADIO APPARATUS

Condensers calibrated at Radio Frequencies.
Station Wave Lengths measured and checked-—Tube Characteristics determined.
Wave Meters, Standard Capacities and Inductances calibrated.

ELECTRICAL TESTING LABORATORIES

New York City, N. Y.

-

JUST OFF THE PRESS!

Seventh Edition

Robison’s Manual of Radio
Telegraphy and Telephony

and Up-to-Date

The standard Navy book on radio
originally prepared in 1907 by Lieu-
tenant (last year Admiral and C-in-C
of U, S. Fleet) S. S. Robison. The
6th edition and the present edition
revised by Commander S. Hooper,
U. 5. Navy, late Radio Officer, U. S
Fleet.

Price $5.50 postpaid

(former edition sold for $8.00)

Also

Completely Revised

Professor Morecroft’s
Principles

Revised Edition

See Page 1094 for Radio Engineering’s
Special Offer

4

2 9

' HARKNESS

COUNTER FONIC
“g”

This new Six-tube Harkness set, using tuned
Double Impedance audio amplification, reproduces
radio broadcasting with amazing realism. Uni-
form loudspeaker output over entire range of
audio frequencies. Handles four times as much
volume as any other audio system without dis-
tortion. Two R.F. stages shielded and neutralized.
Brings in distant stations regularly, with loud-
speaker volume. Perfect selectivity—no inter-
ference. Single drum dial tuning control. Easy
to build—and inexpensive. Complete Kit of Parts
can be assembled and wired in less than 3 hours.
Full instructions with each Kit. Panels drilled
! and engraved. Front panel 7 x 21 inches. Depth
914 inches. Kit contains all parts to build set—
nothing else to buy.

Mail your order NOW.

or your money back.

Satisfaction guaranteed

Complete Counterfonic Kit
Net Price to Dealers and Builders

$34.50

KENNETH HARKNESS, Inc.
Suite 606-B—72 Cortlandt St., New York, N. Y.

i e e s e it

THE W.R.C. UNIVERSAL PANEL

THE NEW W.R.C. SUB.PANEL IS MADE TO GO WITH THIS PANEL, FIVE SOCKETS, TWO
GOOD AUDIO TRANSFORMERS, BINDING POSTS ON INSULATED STRIP. EASY TO WIR
MAKE THESE PARTS YOUR STANDARD AND SAVE MONEY.

WIRELESS RADIO CORPORATION, 41 Varick Avenue, Brooklyn, N. Y.

Professional Set Builders

Here is an all metal panel, drilled and ready to assemble
into any three, four or five tube set. Brown crystalline
finish Jends the proper professional look. Comes packed
with instructions, sub-panel brackets, two illuminated dials,
mazda lamps, bakelite knobs, rheostat, and hardware.

OQur catalog will be mailed to you upon request. It con-
tains a complete line of parts at extremely interesting prices.

www americanradiohistorv com
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- DEALERS’ PERSONAL SERVICE

FREE! "

HELPING YOU, SIR,
TO—

Easier Profits

Because the DEALERS’ PER-
SONAL EDITION will show you
the number and purchasing power of
prospective customers—we will at-
tend to many selling details—

You will know your customers.

Quicker Turn-over

Because we will tell good radio buy-
ers in vour vicinity about you—then
they will come first to your store—

Your customers will know you.

Easier Buyving

| 5 .
Because we will help vou gain greater

dividends from vour srock-buying

dollar — practically — tell vou the
standing of everv manufacturer and
his products—

You will know your manufacturer.

To Help You, Sir, To—

Know what vour customers will de-

mand next month—in sets, in parts,
in accessories—a quarter of a million
RADIO NEWS readers buy what
is advertised in RADIO NEWS—
put in your reservation now for this
free dealers’ edition.

]

GOOD ONLY IF
ATTACHED TO
YOUR
LETTERHEAD

RADIO NEWS, Merchandlsing Dept
Fifth A », New Yorl

M

¢ first
e of the DEALERS UERSONAL
EDITION promptly.}

R. E. DEC.

Radio Engineering, December, 1927

T your service: The equivalent of

a merchandising expert in the Jan-
uary number of the DEALERS’ PER-
SONAL EDITION—that's the story!
Fill in the coupon below and we will
send you the new DEALERS’ PER-
SONAL EDITION. It will give you
a merchandising service absolutely
gratis—a service you could not dupli-
cate in any other trade magazine.

This dealers’ edition is made up spe-
cially for you. It is just chock-full
of market research—practical selling
helps — profit-making plans — knowl-
edge expensive to learn through per-
sonal experience—and it is absolutely
free.

Without a penny of cost to you we will
send it to you, but be sure to attach the
coupon to your letterhead. No obliga-
tion. Mail the coupon now, in time for
the first issue, out December 10th.

DEALERS’ PERSONAL

EDITION

www americanradiohistorv com
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Knickerbocker 4 Evl-loENDER SET

2-Dial Karas Equamatic 5 Tube Receiver

HESE two famous receivers, as well as scores of other

well-known sets, owe no small part of their marvelous per-

formance to the use of Karas Parts. Karas Condensers,
Transformers, Filters. Coils and Dials are the perfected prod-
ucts of a factory which has been building precision electrical
apparatus for more than a third of a century. Write today for
complete catalog of all Karas Parts, and details of the Knick-
erbocker 4 and the 2.Dial Karas Equamatic.

KARAS ELECTRIC CO., 4036-L North Rockwell St., CHICAGO

/ Service to Manufacturers

Millions of Fast condensers are in daily
use in radio sets made by leading set
manufacturers. They offer conclusive
proof as to their extraordinary high in-
sulation resistance and excellent electri-
cal characteristics. Special one-piece die-
press steel housing seals and protects
them permanently from climatic condi-
tions or abuse. Built for endurance,
long life and reliability.

Manufacturers looking for a dependable
source of supply will find here one of
the largest organizations of its kind in
the world. Specialization keeps our costs
low and quality high.

Send us your specifications. We make
everything in the condenser line.

/ cJomnEFsr&@

3982 Barry Ave., Dept. RE, Chicago, lIL

- YAxLEY

Specified for
Darmac Super Nine

Cable Connector Plug. .. ................ $3.00 |
Single Circuit Filament Jack............ . .70
400.-Ohm Potentiometer . ................ 1.75
3:0hmeRheostat, o veanmrmonsasasrsns snaa 1.35

At Radio Dealers and Jobbers

YAXLEY MFG. CO.
9 South Clinton Street, Chicago, Il

WHOLESALE

RAADIO CATALOGUE
_

The Book they
are alltalkingaboul

Get Yours Now
Special Prices to Set Builders
the 1 v of 1

All  the t bopular | re I

Every Set Builder Should Have a Copy
Al t in radio e Harco Catalog. Iarco
v ets hot o Get
nd vour xt order 1o Harco.

alox a
THE HARCO COMPANY, 1253 So. Wabash Ave., Chicago, Ill.

/7}16 H AP\C (o] CO. /ZS_SIQZ{/MS&-Zve..CAicago
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WANTED!

Radio Dealers

PROFESSIONAL

Set Builders
and

Radio Fans

N every community to in-

troduce and become our

factory Representative on
the newest, most revolution-
ary radio development in the
history of the industry.

The SUPER HILODYNE
Circuit, a radio circuit that is
modern and independent. See
December issue of Radio
News.

The SUPER HILODYNE is
a new basic circuit employing
nine tubes. Its all around per-
formance will amaze you. You
can help repeat Radio History
and make money by represent-
ing us in your community in
your full or spare time. Write
TODAY for details. Dept.
RE-1227.

ALGONQUIN ELECTRIC Co., Inc.

245 Fifth Avenue

New York City

www americanradiohistorv com
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SCIENTIFIC

Type UXB
DRUM CONTROL

The new SCIENTIFIC has been de-
signed to meet the need for a depend-
able, fine appearing drum control to be
used in ALL circuits.

Beautiful escutcheon shield will enhance the appearance of any
set. Dial is calibrated 0 te 100 with figures and markings that
stand out clearly. Friction drive drum made of finest pressed
steel. improves with use. Action is smooth and powerful and
develops no backldsh. This unit is supplied with any combination
of condensers. List price of drum dial with escutcheon plate,
$3.50; condensers, 00035MF $2.00 per unit. Write or wire for
information TODAY

United Scientific Laboratories, Inc.

82 Fourth Avenue New York City

BRANCH BRANCH
OFFICES OFFICES

& Y k
Ad. Auriema, Inc.
Manufacturers’ Export Managers

116 Broad Street, New York, N. Yy

Seientifically equipped to

&nomicatly export dependaita L

-\yi’dvin’ and transmitting
radio apparatus.

\

.

LACQUERS

FOR THE

RADIO INDUSTRY

The Egyptian Lacquer Manufacturing Co.

st Lo Cineinnati
Chricago Tos Angeles
Ihmlo:‘ l'l:‘ih:d.-l’};h‘in Dept R.E.
Minnenpolis San ranciseo »
90 West St.,, New York City
Canadinn Oftices: London, Ontario
| L 3 4
; " The LOGICAL
Filament
LYNCH Resist Rad ‘
ad10 <
What it Is The "SELF-ADJUSTING" Rhcostat
AMPERITE is not a fixed resistor or so-termed filament
This compact hand- ballast. It is the only self-variable tube filament control—
book “Resistance insuring just the proper filament current for each and ever
the 'Conrol Valve' tube automatically. Does away with all rheostats on panel
{ Radio.” tells you Simplifies wiring and operation. Precludes tube damage from
11 about the uses under or excessive A" current, increasing tube life and
and importance ot always guaranteeing maximum tube performance.
resistance in radio. It is therefore indispensable.
S;’"l;‘*’:'l‘:re;:ng“'*aég? We co-operate with dealers and custom builders.
pendable informali(l)n /?;ﬁ /{ . 1[ @
on resistors, equali- ‘o
zors, grid leakes. anld q{‘ a (’”’I)a’y
other important .
radio devices. An in- k 50 Franklin St., New YOl’k, N. Y. )
dispensable manual
for the fan, set
builder, and
engineer. E
A copy costs only
25 cents. Relhurn the
coupon  wit your
coly Cardwell Condengers
see your nearest
dealer. R
Professional men are invited to communi-
ARTHUR H. LYNCH, Inc. e .
General Motors Building, 1775 Broadway at S7th Strect cate ‘Nlth us regardlng
New York City 7 /
Sales offices in most large cities SHORT W AVE AAPPARAA\TUS
ARTHUR H. LYNCH, Inc., 1775 Broadway. New York City
G Tle: 1 i ] et Resista
oSARRTEae. Il e o s ol i, ey aitrnes oo CONVERTERS
N 118l saprororec v 8 5. rereveweREREYEHEPETPABEPETEY TP AR SRC S FETEFETETOTE A Y1 6T e EAGRRBE All types of condensers from midget to broadcast
station types
L T T TP
e e B ALLEN D. CARDWELL MFG. CORP. & Prospect St.
I. E.-12
. - 8 4
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Bakelite Tapping Solved !

The ETTCO High Speed Tapping
Attachment will tap a good
thread in BAKELITE as well as
other materials. If you are
experiencing trouble try one
out for 10 days.
ETTCO Tappers eliminate tap break-
age. whatever the cause. ‘green’
operator can bang the bottom of a
tapped hole using an ETTCO and still
not break the tap he has no friction
to adjust.
Where ETTCO Tappers have been
installed tap breakage has been elimi-
nated and production increased 100
to 5007
Try an ETTCO TAPPER for ten DAY'S.

No. I. ETTCO Tapper

Capacity nel No obligation for the Trial.
No. 2. ETTCO Tapper
Cavacity ' EASTERN TUBE & TOOL CO.,

No. 3. ETTCO Tapper
Capacity T&-ineh

600 Johnson Ave., Brooklyn, N. Y.

Pep Up
Your Set

o} X-L PRODUCTS

_Easier tuninu—correct tubs os-
- n . cillatlon—more volume and clear-
odel “N**

Vario

Denser

ness with an X.L VARIO DENSER
in_your circuit.
Sopecified and endorsed by foremost
radig authoiities in all leading clreuits.
MODEL “N’—Micrometer adjustment easily
made. assures eXact oscillation control in a
tuned radio frequency circuits. Neutrodyne. Rob-
erts 2-tube. Browming-Drake. Silver's Knockout.
ete. Capacity range 1.8 to 20 Mfd. Price $1.00
MODEL *“G"—Obtains the proper &rid cabacity
on Cockaday circuits filter and intermediate {requency
tuning in super-heterodyne and positive &rid bias In all
sets. Capacity range. Model G-1 .00002 to
.0001 Mfd. Model G-5 .0001 to .0205 Mfd. Model G-10
B . _Price each with grid clips, §1.50. S
X-L PUSH POST--NEAW. Rakelite Insulated. Vibrations will
not loosen, releases instantly. Price each 15¢
Also In strip of 7 on black panel marked in white.
Price $1.50
FREE—New. up-to-date book of wiring dlagrams showing
use of X-I, units in the new LOFTIN-WHITE constant
coupled radio freyueney circuit, and in other popular hook-
ups. Write today.

X-L RADIO LABORATORIES % Ekce” o

NEW AERO
CHOKE COILS

The Aero Choke 60

Modern circuits of high sensitivity demand _
the use of radio frequency chokes in certain T
parts of the circuit. The Aero Choke-60 is
designed to have a uniform choking action

over a wide range of wave lengths, includ- J
ing Broadcast bands and Amateur Short

Wave bands as well. Many chokes em-

ployed on short waves have an unpleasant characteristic
of showing so-called “holes” in the tuning range, which
is present also on the broadcast hand but 1 a minor
degree. These faults are corrected in the Aero Choke
60. Price, $1.50.

The New Aero Choke 248

The Aero Choke 248 is especially designed
for operation in Aero Transmitter Kkits
2040K, 4080K, and 9018K, and other circuits.
Aero Choke 248 presents a high impedance
or choking action over the usual amateur
wave lengths. It is wound with a conductor
sufficiently liberal to handle transmitters up
to 100 Watts. Price, $1.50.

AERO PRODUCTS, Inc.

Dept. 17
1772 Wilson Ave., Chicago, Ill.

WIRE—

STRAND—Antennae (plain or
enameled)—Double Galvanized.
WIRE—Antennae (plain or enam-
eled) Connecting and Ground
(Rubber) covered. braided or plain.
BUS BAR—Litzendraht-Loop.
MAGNET (Cotton or Silk).

John A. Roebling Son’s Co.

Trenton, N. J.

e ECHTEN.

SUPERIOR. CONDENSERS

By-Pass—Filter—Buffer—
High Tension and Trans-
mitting  Condensers  for
Every Use.

Aceurate Capacity Rating De-
pendable for Continuous Duty

Write for catalogue. Special proposition for manufacturers

A. M. FLECHTHEIM & CO., Ine.
136 Liberty St1. New York

-—d

TYPE £ 1000
CAP-14 MFDr

Polymet Block
Condensers

The foremost Power Unit Manu-
facturers, as well as Radio Fans,
whoknow.all use Polymet Block
Condensers. Why? Becausethey
have stood the test of time and
usc — their rugged construction
and high voltage capacity are the
Power Unit Builder’s guarantee
against break-down and grief.
DeaLers
Write for complete information regarding

Polymet Condensers and Catalog of
all Polymet Radie Essentials

POLYMET MANUFACTURING CORP.
601 Broadway, New York City

POLYMET
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' Buyers Directory of Equipment and Apparatus

Readers interested in products not listed in these columns are invited to tell us of
| their wants, and we will inform the proper manufacturers.
Information Bureau.

Addresses of companies listed below, can be found in their advertisements—see
index on page 1142.

———

Address Readers’

Sl T —

= —m

ADAPTERS:
Bakelite Corp.
Carter Radio Co.

AMMETERS
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.

AMPLIFIERS, RESISTANCE:
De Jur Products Co.
Polymet Mfg. Co.

ANTENNAE, LAMP BOCKET
Electrad, Inc.

ARRESTERS, LIGHTNING:
Bakelite Corp.
De Jur Products Co.
Electrad, Inc..
Jewell Elec. Inst. Co.

BASES, VACUUM TUBE:
Bakellte Corp.
Zierick Machine Wks.

BATTERIES, DRY:
National Carbon Co., Inc.

BINDING I'OSTS:
Bakelite Corp.
X-L Radlo Labs.

BOXES, PACKING:
Tifft Bros.

BRACKETS, ANGLE:
Zlerick Machine Wks.

BRASS:

Copper
Ass'n.

and Brass Research

CABINETS, METAL:
Van Doorn Co.

CELLS, PHOTOELECTRIC:
Burt, Robert C.

CITASSIS:
Algonquin Elee. Co., Inc,
Ur}lted Scientific Laboratories,
ne.

CHOKES, AUDIO FREQUENCY:
Samson Electric Co.

CHOKES, RADIO FREQUENCY:
Cardwell, Allen D., Mfg. Co.
General Ragdio Co.

Samson Electric Co.

CHOKES, B ELIMINATOR:
Dongan Elec. Mfz. Co.
General Radio Co.

Samson Electric Co.

CLAMPS, GROUND:
Aurora Electric Co.

CLIPS, SPRINGS:
Aurora Electric Co.
COILS, CHOKE:
Dudlo Mfg. Co.
COILS, IMPEDANCE:
Dudlo Mfg. Co.
COILS, INDUCTANCE:

Hammarlund Mfg. Co.
National Co.

Samson Electric Co.
Precision Cofl Co.. Ine.

COILS, MAGNET:
Dudlo Mtg. Co.

CO1ILS, RETARD:
Aero Products Co.
Hammarlund Mfg. Co.

COILS, SHORT WAVE:
Aero Products Co.
Hammariund Mfg. Co.
Precision Cofl Co., Inc.

COILS, TRANSFORMER:
Dudlo Mfg. Co.

CONDENSERS, BY-PASS:
Concourse Eiec. Co.
Electrad, Inc.,

Fast, John E. & Co.
Polymet Mfg. Corp.

CONDENSERS, FILTER:
Aerovox Wireless Corpn.
Concourse Elec. Co.
Fast, John E. & Co.
Polymet Mfg. Co.

CONDENSERS, FIXED:
Aerovox Wireless Corpn.
Cardwell, Allen D.. Mfg. Co.
Concourse Elec. Co.
Electrad. Inc.

Fast, John E., & Co.
Floehtheim, An.,, & Co.
Polymet Mfg. Corp.

CONDENSERS, MIDGET:
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.

CONDENSERS, MULTIPLE:
Cardwell, Allen D. Mfg. Co.
Hammarlund Mfg. Co.

United Scientific Laboratories.

CONDENSERS, VARIABLE

TRANSMITTING:
Cardwell, Allen D, Mtg. Co.
Hammarlund Mfg. Co.

CONDENSERS, VARIABLE:
Benjamin Elee, Mfg. Co., Inec.
Cardwell, Allen D, Mfg. Co.
General Radio Co.
Hammarlund Mfg. Co.
Samson Electric Co.

United Scientific Laboratories
X-L Radio Laboratories.

CONNECTORS:

Saturn Mfg. & Sales Co.

CONTROLS, ILLUMINATED:
National Co.
CONTROLS, REMOTE:
Algonquin Elee. Co., Inc.
COPrPER:
Copper & Brass Research
ss'n.

CURRENT CONTROLS, AUTO-
MATIC:

DIALS:
Bakelite Corp.
General Plasties. Inc.
National Co.

DIALS, DRUM
Hammarlund Mfg. Co.
United Scientific Laboratorles

DIALS, VERNIER:
National Co.

ELIMINATORS, B BATTERY:
Dongan Elec. Mfg. Co.
General Radio Co.

National Co.
Samson Electric Co.

ELIMINATORS, UNITS FOR:
Dongan Elec. Mfg. Co.
General Radio Co.

Samson Electric Co.

Filament, Oxide Coated.
Independent Laboratories, Inc.

EXPORT:
Ad. Auriena, Inc.

FILAMENT CONTROLS, AUTO-
TIC:

M

Radlall Co.

FOIL:
U. 8. Foil Co.

GALVANOMETERS:
Jewell Elec. Inst. Co.

GETTER MATERIAL
Independent Laboratories, Inc,

GRID LEAKS:
Aerovox Wireless Corpn.
De Jur Products Co.
Electrad, Inc.
Lynch, Arthur H. Co.
Polymet Mfg. Corp.

HEAD SETS:
Bakelite Corp.

HORNS, MOLDED:
Bakelite Corp.
tacon Elec. Co.. Inc.
Temple, 1lnec.

IMPEDANCE UNITS, TUNED
DOUBLE:

K. H. Radlo Lahoratories.
INDUCTANCES, TRANSMIT-
TING:

Aero Products, Inc,

INSTRUMENTS, ELECTRICAL:
Jewall Elec. Inst. Co.

INSULATION, MOULDED:
Bakelite Corp.
General Plastics, Inc.
Westinghouse Elec. Mfg. Co.

JACKS:
Aurora Elec. Co.
Carter Radio Co.
Electrad, Inc.
Union Radio Co.

JACKS, TIP:
Carter Radio Co.
Unfon Radio Co.

KITS, LOUDSPEAKER:
Englneers Service Co.

KITS8, RECEIVER:

Algonquin Elee. Co., Inc.
?Super Hlilodyne)

Daven Radio Corp.
{Bass Note)

K-H Radio Labs. Inc.
(Amplifiers)

Lynch, Arthur H., Inc.
{Aristocrat)

United Scientific Laboratories.
(Pierce-Aero)
KITS, SHORT WAVE:
Aero Products, Inc.

KITS, TESTING:
Jewell Elec. Inst. Co.

KITS, TRANSMITTING:
Aero Products, Inc.

KNOBS:
Bakelite Corp.

LACQUER:
Egyptian Lacquer Co.
Zapon Co., The

LABORATORIES:
Electrical Testing Labs.

LEAD-INS:
Aurora Electric Co.
Electrad, Inc.,

LOCK WASHERS:
Shakeproof Lock Washker Ce.

LUGS:
Aurora Electric Co,

METERS:
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Ce.

MOUNTINGS, RESISTANCE:
Aurora Electric Co.
Electrad, Inc.,

NUTS:
Shakeproof Lock Washer Ce.

PACKING:
Tifft Bros.

PANELS, COMPrOSITION:
Bakelite Corp.
Van Doorn Co.
Westinghouse Elec. & Mfg. Ce.

PANELS, METAL:
Crowe Nameplate Co,

PAIER, CONE SPEAKER:
Seymour Co.

PLUGS:
Bakelite Corp.
Carter Radio Co.
De Jur Products Co.
Polymet Mfg. Co.

Aero Produects, Inc. Radiall Co. Yaxley Mfg. Co. Yaxley Mfg. Co.
[ == S s— e — T ——— = — 2 =3
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POTENTIOMETERS:
Carter Radio Co.
Central Radio Laboratories,
Electrad, Inec.
United Scientific Laboratories.
Ward Leonard Electric Co.
Yaxley Mfg. Co.

RESISTANCES, FIXED:
Aerovox Wireless Corp.
Carter Radio Co.

Central Radio Laboratories.
Daven Radio Corp.

De Jur Products Co.
Electrad, Inc.

Hardwick, Fleld, Inc.
Lynch, Arthur II. Co.
Polymet Mfg. Corp.

Ward Leonard Electric Co.
Yaxley Mfg. Co.

RESISTANCES, YARIABLE:
American Mechanical Labs.
Carter Radlo Co.

Central Radio Laboratorles.
Daven Radlo Corp.

De Jur Produets Co.
Electrad, Inc.

Hardwick, Field, Inc.
Polymet Mfg. Corp.

Ward Leonard Electrie Co.

RHEOSTATS:
Carter Radlo Co.
Central Radio Laboratories.
De Jur Products Co.
Electrad, Inc..
PPolymet Mfg. Corp.
Unlited Scientific Laboratorles.
Yaxley Mfg. Co.

S8CHOOLS, RADIO:
Natlonal Radio Institute.

BHIELDING. METAL:

Copper and Brass
Assn,

Crowe Nameplate Co.

Van Doorn Co.

Zlerick Machine Wks.
BOCKETS, TUBE:

Bakelite Corp.

Benjamin Electrie Mfg. Co.

General Radio Co.
BOLDER:

Chicago Solder Co. (Kester).

Westinghouse Elec. & Mfg. Co.
SOUND CHAMBERS:

Racon Elee. Co., Inc.

Temple, Inc.
BPEAKERS:

Amplion Corp. of Amerlca,

Starkweather, Ross V., Co.

Tewmple, Ine.
STAMPINGS, METAL:

Zierick Machine Wks.
STRIPFS, BINDING POST:

X-L Radio l.aboratories.
BUBPANELS:

Bakelite Co.

Westinghouse Elec. & Mfg. Co.
SWITCHES

Aurora Electric Co.

Carter Radlo Co.

Electrad, Inc.,

Yaxley Mfg. Co.
TAIPERS

Eastern Tube and Tool Co.
TESTERS, B-ELIMINATOR:

Jewell Electrical Inst. Co.
TESTERS, TUBE:

Jeweil Elec. Inst. Co.
TESTING INSTRUMENTS:

dewell Elec. Inst. Co.

Westinghouse Elec. & Mfg. Co.
TESTING KITS:

Jewell Elec. Inst. Co.
TESTING LABORATORIES:

Electrical Testing Labs.

Rescarch

1927

TOOLS
Eastern Tube and Tool Co.

TRANSFORMERS, AUDIO:
Dongan Elee. Mfg. Co.
Ferrant!, Ltd.

General Radio Co.
K. H. Radio Laboratories.
Radiart Laboratories Co.
Samson Electric Co.
TRANSFORMERS, B-ELIMIN-
ATOR:

Dongan Elee. Mfg. Co.

General Radio Co.

K. H. Radio Laboratories.

Samson Electric Co.

TRANSFORMERS,
HEATING:

Dongan Elee. Mfg. Co.
General Radlo Co.
Samson Eleetrie Co.

TRANSFORMERS., OUTPUT:
Dongan Elee. Mfg. Co.
General Radio Co.

TRANSFORMERS, POWER:
Dongan Elee, Mfg. Co.
Ferrant!, Ltd.

General Radio Co.
National Co.
Samson Electric Co.

TI{ANSFORMERS R.
TUNE}
Cnrdwell. Allen D. Mfg. Co.

TUBES, A. C.:
Arcturus Co.
C. E. Mfg. Co.
Daven Radio Corp.

TUBES, RECTIFIER:
Arcturus Co.
C. E. Mfg. Co.
Lureka T. and M. Co.
Q. R. 8. Company, The.

TUBES, vACUUM:
Arcturus Co.
C. E. Mfg. Co.
Eureka T. and M. Co.
Q. R. 8. Company, The.
Shieldplate T'ube Corp.

UNITS, SPEAKER:
Amplion Corp. of Amerlca.

VOLTMETERS, A. C.;
Jewell Elce. Inst. Co.
Westinghouse Elec. & Mfg. Co.

VOLTMETER, D. C.:
Jewell Elec. Inst. Co.
Westinghouse Illec. & Mfg. Co.

WASHERS:
Shakeproof Lock Washer Co.

WIRE, ANTENNA:
Dudio Mfg. Corn,
Roebling, J. A., Sons, Co.

WIRE, BARE COPPER:
Acme Wire Co.
Roebling, J. A., Sons, Co.

WIRE, COTTON COVERED:
Dudlo Mfg. Corp.
Rocbling, J. A, Sons Co.

WIRE, ENAMELED COFPER:
Dudlo Mfg. Corp.
Roebling. J. A., Sons Co.

WIRE, LITZENDRAHT:
Dudlo Mfg. Corp.
Roebling, J. A., Sons Co.

WIRE, PIGTAIL:

Dudlo Mfg. Corp.
Rocbling, J. A, Somns Co.

WIRE, SILK COVERED:
Dudlo Mfg. Corp.
Roebling, J. A.. Sons Co,

WIRE, TINNED COPPER:
Dudlo Mfg. Corp.
Roebling, J. A.. Soms, Co.

FILAMENT

F.,

Paye 11j1

ALhAMBRA

CONE SPEAKER PAPER

ALIOAMBRA
PAPER gives AB-
SOLUTELY UNI-
FORM RESO-
NANCE. It has no
regonance point of
its own. Just as

Just as 9 out of 1o Radio
exclusively — so vast

he
insist upon ALI]AMBRA only,

Cone speaker manufacturers are invited to
for the coming season.

ing their requirements

the cone speaker {a
, supreme in radio re-
production, so also

ALITAMBRA
supreme {n impart-
ing the utmost in
tone quality.

SDelker Manufacturers use ATLLHAMDBRA
majority of ekilled professional builders

with us
AlllA‘\ﬂlllA Il furnished

in sheets suitable for cone speakers of 13 inches to 36 inches

special sizes to order. Prompt

The SEYMOUR CO., 323 W. 16th St., New York City

TINFOIL

FOR CONDENSERS

All grades of

TIN FOIL

LEAD FOIL
COMPOSITION FOIL
ALUMINUM FOIL

UNITED STATES FOIL CO.

LOUISVILLE

KENTUCKY

Y

RACON

No. 320
Air Column
78 inches

Bell
10" x

Depth
13%% inches

20"

every cabinet

Racon Electric Company, Inec.
18 Washington Place, New York, N. Y.

EXPONENTIAL
SOUND CHAMBERS

A size to fit

-

Shipping Cases forDifficult Problems

PACKING PROBLEMS
SOLVED

We can overcome your packing
difficulties, whether you ship
large sets or small sets—heavy
power equipment or fragile
speakers—whether the weight
is ten pounds or five hundred
pounds. OQur years of experi-
ence in the radio shipping field
are at your command without
obligation.

TIFFT BROS.

8 Broadway, New York City

e e e
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how to

sensitivity.

Write today

for your copy of
‘““Copper Shielding for Radio”

This new book shows
improve the
reception of vour set.
There 1s no charge.

Copper shielding means
greater selectivity and

COPPER & BRASS
RESEARCH ASSOCIATION
25 Broadway, New York

Vital

Price, $6

Price, $6

in attaining

High Quality Reproduction

TYPE 205
Audio Transformers
Available in two ratios
1 to 3 for 1st stage

1 to 6 for 2nd stage

GENERAL RADIO Co

Radio kungineering, December, 1927

Factors

High quality
pends upon three things:

ling units.

Filters.

ling units.

Write for our Series A of ampli-
fication booklets describing vari-
ous amplifier circuits and units.

reproduction de-
cor-
rectly designed coupling units,
proper use of amplifier tubes, and
an efficient reproducing device.

For over a decade the subject of
audio frequency amplification has
been extensively studied in the
laboratories of the General Radio
Company with particular atten-
tion given to the design of coup-

As a result of this exhaustive re-
search the General Radio Com-

pany has been, and is, the pio-
neer manufacturer of high qual-
ity Audio Transformers, Im-

pedance Couplers, and Speaker

It the amplifier of your receiver
is not bringing out the rich bass
notes and the mellow high tones
as well as those in the middle
register why not rebuild your
amplifier for Quality Reproduc-
tion with General Radio coup-

Cambridge,

Massachusetts
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NEW!

EBY U.Y. Sockets
with 3 big Features

A guide for the prongs. A simple turn of the tube
in the grooved top of the socket insures a quiet,
smooth insertion,

New Bi-metallic Prongs. Phosphor-bronze for
perfect spring action and tinned copper for perfect
contact and conductivity.

Easy mounting above or below Bakelite, wood
or metal. Small, compact and completely self-
contained.

Another step in the transition from cushion to rigid sockets.
Nobody uses cushion sockets with the A C tubes.

The H. H. EBY MANUFACTURING CO., Inc.
4710 Stenton Ave. Philadelphia, Pa.

|

{

000000

A Resistor
is Known By
the Company It Keeps

Ask any one of the companies listed helow
what they think of Harfield Resistors:

Stromberg-Carison Tele-
phone Mfg. Co.

Crosley Ikadio Corpora-
tion

American Transformer
0.

Fansteel Products Co
nc.

Martin  Copeland Co,,

Inc.
Pacent Electric Co.

Splitdori Electric Co.
Western Union Telegraph

0.

Sonora Phonograph Co.,
Inc.

Conner-Crouse Corp.

Magnavox Corporation

Jordan-Carisch Company

Electrical Research Labo-
ratories

Samson Electric Co.

They are but a few of the more prominent cor-
porations who have turned to Harfield Resistors
during the past year.

Tell us about the resistor you want and let us
make up a sample for you with prices.

Write to

HARDWICK, FIELD, INC.

& —p
Factory HAR- FI ElﬂI Sales Dept.
215 Emmett 100 Fifth
Street. e s? J) Avenue,
N;wa;k, ‘g WIRE-WOUND Neg York
s ity.
RESISTORS
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RS

Improve Your Radio
With this R. F. Choke

|

Diagram shows
Hammarlund R.F.
Choke in the Detec-
tor plate circuit of a

The Hammarlund R. F.
Choke, properly placed in
a receiver, prevents inter-
action between radio-fre-
quency and audio-fre- B+
quency currents. It aids
stability and improves tone
quality.

A specially developed
method of winding and im- [7},°
pregnating gives minimum  preient R.F
distributed capacity, there- s evtering the
by providing an extremely

fl'lns 1s only oune of
high impedance to all fre- it many important

. A uses  evel radio
quencies in the broadcast ohgipese Lnows
range. about.

Two sizes——85 and 250

millihenries.
Write for Folder
HAMMARLUND MANUFACTURING CO.
421-438 W. 33rd St., New York, N. Y,

Jo Bettrw Radior
ammariund

PREC/S/ION

PRODUCTS

5

—QUALITY ~—
New
- AMPLION

Balanced Armature
Units—for air-
column or Cone
They embody many im-

pressive new features to
insure quality in any set.

B. A. 1. Balanced Arma-
ture Unit 3 11/16" x
3 5/16".

1. Diaphragm with point of application off
center to reproduce successfully, high and
low frequencies.

2. Straight bar magnets of finest English tung-
sten steel — the most efficient type of con-
struction.

3. Armature pivotted sturdily to insure per-
manent efficiency.

Our Engineering Staff is always at
the disposal of Set Manufacturers.

THE AMPLION CORPORATION OF AMERICA
531-535 West 37th Street, New York City
THE AMPLION CORPORATION OF CANADA, L., Toronto

— AVPLION <—
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' The right flux for radio
can make a manufacturer

The wrong flux

Page 1144

Two Hundred
Thousand
Ohms

can quickly break him

After costly experiments scores of
radio manufacturers have found
there is but one safe flux for radio
soldering—rosin.

Rosin, an organic mixture, is a
non-conductor and non-corrosive.
The glass-like surface of this ma-
terial does not readily lend itself to
the collection of dust (carbon par-
ticles) as will the sticky organic

A greases of paste. Nor will rosin
Quality attract moisture from the atmos-
Product phere; the chlorides of pastes and

Two hundred thousand ohms is
quite a lot of resistance. It is quite a lot of
resistance in wire wound form and of a type
unaffected by temperature changes, to build
into a voltmeter. Still, that is the actual
amount required to establish a high resistance
of 800 ohms per volt in the Jewell high re-
sistance, portable voltmeter Pattern No. 116.
A current draw of only one and one-fourth
milliampere at full scale reading, or one-tenth
millampere at the 2214-volt scale reading
gives an idea of the small amount of current
required to deflect the pointer of this instru-
ment.

The movement of the Pattern 116
is a high grade, D'Arsonval moving coil type
having silvered movement parts. The scale
is silver etched with black characters and the
movement is provided with a zero adjuster.

Besides its adaptability for making
B-eliminator adjustments, the Pattern 116
may be used for general test purposes as well.

Write for descriptive circular No.

1103.

“27 Years Making Good Instruments”

Jewell Electrical Instrument Co.
1650 Walnut St. - - Chicago

fluids will. Moisture plus carbon
particles defeat the best insulations pro-
duced. Moisture plus chlorvides direct
a slow but determined corrosive at-

Pattern | tack upon supporting metals. Such
No. 116 slow corrosion in wiring causes a
High l steadily increasing resistance to the
Resistance | flow of clectrical energy.
Voltmeter

Kester Rosin-Core Radio Solder
scientifically combines radio’s
premier flux, rosin, with a solder
alloy of unvarying quality. The use
of Kester Radio Solder furnishes
the user with a means of accomp-
lishing safer, faster and cleaner set
wiring.

Manufacturers using Kester
Rosin-Core Solder are assured that
no part of their production will
everbe returned or fall into discard
through the corrosive and con-
ductive action of a chloride flux.

Our experimental and research laboratory has assisted many
manufacturers in the solving of their soldering problems. A post
card will bring you further informarion without obligation.

LDER

Rosin-Core

CHICAGO SOLDER COMPANY
4224 Wrightwood Avenue, Chicago, U.S. A.

Originators and

s

J— | World’s Largest Manufactivers of Self-fluxing Solder

WiLLiass PRress, INC.,, NEW YORK-—ALBANY
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Now That FEverybody

Demands Electrically-Operated Radios!
Dongan is in Production on All Types

Six months ago
Dongan engi-
neers were pre-
paring for the day
when the indus-
try unanimously
accepted com-
plete electrical
operation of re-
ceiving sets. For
every new tube
brought forth,
Dongan designed
the proper trans-
former or power

Here is the Newest

No. 6515 Transformer for
use with 4 UX 226, 1 UY
227 A C Tubes and 1 UX
171 Tube. Together with
a B Eliminator, this new
transformer will convert
old type set into an
efficiently operating A C
set.

$4.75 list

This is one of 14 types
ranging in price from
$3.50 to $8.00 for use
with the new types of A

of A. C. Tube Transformers

Today you can
secure from the
production line
Transformersand
Power Supply
Units for what-
ever type of A C
or A B C Tube
you have chosen.
For Dongan has
been in produc-
tion on approved
types for many

unit. S months.
Manufacturers Fans
are invited to write for any kind of order from your dealer or send

information from our engineering

department.

No. 5553 —~ABC Power Unit for
UX 226, UY 227, UX 171 and

UX 280 Tubes.

direct.

.$22 List Fubes

check or money order to factory

No. 4586 -A C Transformer for
UX 226, UY 227 and UX 171
Ceee....v.....88 List

Dongan Electric Manufacturing Company
2995-3001 Franklin St., Detroit, Michigan

{{(TRANSFO
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THE MATERIAL OF

Chassis of Fada Special Receiver. with Bakelite fnsulation shewen
Molt‘nulc are also used for cocket lower plate. R. I'. transform-r,
ase. This Receiver is made by . 1.

in black. In addition to the parts illustrated. Bakelite
condenscr and lcak monuting strips and minimpom adjustor
. ‘Andrea, Inc., Long Island City,

In the Fada Special vital parts are
insulated with Bakelite Materials

ECOGNIZING that sustained excel-

lence of performance may only be
assured through the use of an insulation
whose properties are unimpaired by time,
exposure or use, F. A, D. Andrea, Inc.,
have adopted Bakelite Materials for
many parts of the Fada Special Receiver.
The use of Bakelite Materials not only
provides excellent insulation, but eco-
nomical production as well. For example,
twenty of the upper and lower condenser
strips are molded at one time with holes,
recesses and relief lettering accurately
formed. In the case of the neutrodon
cylinder part a nine cavity mold is used,

the Bakelite Molded cylinders
formed around the terminal posts.

Since the earliest days of Radio, the
Bakelite Corporation has kept pace with
the development of Broadcast Receivers,
and its engineers and research labora-
tories have cooperated with manufac-
turers in adapting Bakelite Materials to
each exacting need. The wealth of
knowledge acquired during these years of
experience is offered to the radio industry
through our Service Engineers located in
important industrial centers. Write for
Booklet No. 38.

being

BAKELITE CORPORATION

247 Park Ave., New York, N.Y. Chicago Office, 635 W. 22nd St.
BAKELITE CORPORATION OF CANADA. LTD., 163 Dufferin St., Toronto, Ont.

BA

nzcmznzn

LITE

e e Sl P

“The registered Trade Mark and Symbo! shown above may be used only on products made from materials
manufactured by Bakelite Corporation  Under the capital B is the numerical sign for ifinity. of unhmited
quantity It symbolizes the infinite aumber of present and fumn user of Bakelite Corporation’s products.”
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