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Der "Infradyne- Empfanger' von 1926

Vorgestellt von Edi

"Infradyne'- Radios, Exemplare von 1926, 1927 und 1928

Sehr geehrte Radiofreunde,

Nach meinen Recherchen und dem Nachbau- Projekt zu der besonderen "Octamonic'- Konstruktion komme ich nun nun zu einer weiteren, sehr besonderen Radio-
Schaltungsvariante bzw. Konstruktion von 1926, also von vor 99 Jahren, ebenfalls wieder in den USA.

Der "Infradyne'" wurde von E. M. Sargent, einem fleiligen und innovativen Entwickler, der fiir die Firma Remler, Oakland, Kalifornien, arbeitete, entwickelt, und in
Radiozeitschriften jener Zeit beworben, es wurden Bausiitze, Einbauchassis, Komplettgerite und sogar Nachriistgerite fiir den Umbau von Geriten fremder Hersteller
angeboten.

Wie auch der "Octamonic", verschwand nach kurzer Zeit der "Infradyne" sang- und klanglos.

Die Schaltung ist so auBlergewdhnlich, daf, wie beim "Octamonic", die Funktionsfihigkeit angezweifelt wurde.
Dabei ist es nicht nur funktionsfiihig, sondern sogar ein sehr gutes Geriit.

Immerhin gibt es noch eine Anzahl Exemplare bei amerikanischen Radiofreunden, so das ich diese ebenfalls vorstellen kann.

Ich habe die relevanten Artikel und Bilder recherchiert, und machte die besondere Schaltung hier vorstellen.
E. M. Sargent war ein besonderer Erfinder und Konstrukteur- ich hoffe, auch die Erinnerung an ihn zu bewahren.

Diesmal habe ich nur wenige Quellenausziige iibersetzt. Es ist einfach zu viel, und es interessiert zu wenige.

Dafiir ist es eine sehr grofie Sammlung aller Artikel iiber den "Infradyne", die ich finden konnte.
Hilfe bekam ich auch von amerikanischen Radiofreunden, die mir schnell halfen, D. Bylung scannte mir sogar extra das im Internet nicht findbare erste Handbuch von 1926.

Die Texte entsprechen weitgehend dem damaligem Wi tand, die meisten Grundlagen- Beschreibungen sind jedoch auch heute noch unveriindert giiltig.
Ich verwende hier meine Internet- Seiten in Deutsch, die einiges erkliren.

Fehler konnen in diesem "Edi- Buch" enthalten sein, von den Autoren, und auch von mir.

Es geht mir auf meiner Internet- Seite und in den ,,Edi- Biichern* um die Erhaltung alten Wissens.
Autoren, Erfinder und Bastler entwickelten einst diese Geriite, und brachten sie -oft in FleiBarbeit- zu guter, und manchmal sogar zu

sehr guter Leistungsfihigkeit.

Erfreuen wir uns einfach an den Ergebnissen ihrer Arbeit !

Vielleicht bekommt der eine oder andere Radiofreund Lust, auch so ein Radio zu bauen- mit historischen, aber vielleicht auch
moderneren Bauteilen- Réhren, Transistoren, oder sogar integrierte Schaltungen, die alten Konzept konnen auch mit allen diesen
Bauteilen realisiert werden.

Ich wiinsche "Viel Spafl !"" beim Lesen, und Gutes Gelingen !" fiir's Bauen !

Olaf Freiberg
{Edi}
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Special: Der Infradyne von 1926-27

Remler

Specified by
Sa.rgent for the

Infradyne Receiver

Ich mochte Thnen wieder ein vergessenes Ger:it vorstellen- den "Infradyne'" von E. M.
Sargent, 1926/27.

Wie der "Octamonic', den ich vor kurzem hier vorstellte, ein Gerit, welches nur wenige
Monate produziert wurde, die Stiickzahl war also auch sehr gering.

Und wieder wird angezweifelt, da} der "Infradyne" iiberhaupt verniinftig
funktionierte.

*****Zitat******
Der von EM Sargent entwickelte Infiradyne war ein Superhet-Empfiinger mit einer Zwischenfrequenz (ZF) von 3,2 MHz anstelle der damals
iiblichen 50 kHz.

""Natiirlich gibt es bei einer Zwischenfrequenz von 3,2 MHz keine der oben beschriebenen Probleme mit dem Superhet, aber wie man mit Trioden
bei einer so hohen Frequenz eine verniinftige Verstirkung erreicht? Der Autor glaubt nicht, dass dies moglich war!

Spiitere Ausgaben der Zeitschrift ,, Radio“ beschrieben, wie der Infradyne-Verstirker in bestehende Radios integriert werden kinnte. Viele
enthielten einen Schalter zum Abschalten des Verstirkers, um das Radio in seinen urspriinglichen Zustand zuriickzuversetzen. Warum genau das
so ist, ist eine interessante Frage. Ich vermute, dass das Radio ohne den Infradyne-Verstirker wahrscheinlich besser funktionierte.
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Der Infradyne schien 1927 von der Bildfliche zu verschwinden. Soweit mir bekannt ist, wurde der Entwurf nie kommerziell produziert. Es scheint
eine ,,wilde Idee“ ohne wirklichen Nutzen zu sein.
wxkkkZitat Ende ***

Quelle http://www.antiqueradios.org/gazette/infradyn. htm

Letzteres ist totaler Quark- es wurden Gerite, Bausitze und Umriistsitze produziert,
vermutlich um 6000 Stiick.
Duane Bylund von der Seite Duanesradio stellt etliche Varianten des Infradyne hier vor.

Der originale Verstirker wird heute (Juli 2025) sogar giinstig bei Ebay (1509)
angeboten, allerdings ohne Rohren, aber das ist kein besonderes Problem..
Auf jeden Fall eine interessante Sache.

Ich habe alles an Informationen aus alten Zeitschriften gesaugt, und stelle dies hier zur
Verfiigung.

Es fanden sich auch vorherige Entwicklungen des Mr. Sargent, die lasse ich mit
einflieBen, der "Infradyne'" war dann wahrscheinlich der kronende Abschluf3.
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Infradyne- Der Hersteller

Leider habe ich nichts zu E. M. Sargent finden konnen- aber immerhin gibt es ein Foto
der Fabrik Remler, fiir die Sargent die "Infradyne'- Modelle entwickelte, in San
Francisco, welches ich per Street View mit dem heutigen Zustand vergleiche- es sieht so
aus, als ob das Gebaude noch existiert, aber umgebaut wurde.
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Infradyne- Die Funktion

Der "Infradyne" ist im Prinzip ein Superhet, obwohl E. M. Sargent den Begriff tunlichst
vermied- um Patentanspriiche von Armstrong nicht zu beriihren.

Der "Infradyne'" arbeitete jedoch nicht auf den damals iiblichen niedrigen ZF- Frequenzen von
150- 150 kHz, sondern mit sehr hohen 3,2, spiter 3,4 MHz !

Das mag nahezu irrsinnig erscheinen- hatten die damaligen Trioden noch sehr hohe Anoden-/
Gitter- Kapazititen, die Verstirkung ist also sehr gering zu erwarten.

Aber Sargent versprach sich, genau wie David Grimes mit seinem ""Octamonic', eine hohe
Trennschirfe und dabei der Beibehaltung einer sehr guten Bandbreite fiir beste
Wiedergabequalitiit.

Dafiir baute Sargent

1. einen 3- stufigen ZF- Verstarker "Infradyne Amplifier 700", eine abgeschlossene
Baugruppe.

2. Spater dann den "Infradyne- Adapter" fiir die Nachriistung fremder Gerate.

3. Zum SchluB gab es die Vorstufen in einer Baugruppe: HF- Baugruppe "Infradyne
RF- Amplifier 710" mit den Vorstufen.

Die Grundbaugruppe aller "Infradyne", der '"Amplifier 700"
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Die Grundbaugruppe aller "Infradyne", der "Amplifier 700"

i

"Infradyne- Adapter" fiir die Nachriistung fremder Ger:iite

Separate Infradyne Adapier With Switch Control.
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Circuit Diagram of Separate Infradyne Adapter.
Fiir Nachriistung fremder Gerite: Der "Infradyne Adapter' aus "Radio" 1926-10

Mit dieser Baugruppe konnten viele Superhets anderer Hersteller nachgeriistet =

"infradynisiert" werden ("Infradyning'"), es konnten sogar Geradeausempfinger zum
Superhet aufgeriistet werden !

Das kann man durchaus eine sehr innovative Idee nennen.

Vorstufen- Baugruppe "Infradyne RF- Amplifier 710 von 1928

Die letzte Variante enthielt dann eine HF- Baugruppe "Infradyne RF- Amplifier 710" mit den
Vorstufen.
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Fig. 1. Circuit Diacram of No. 710 Amplifier.

Fiir die letzte Version des "Infradyne' von 1928:

Die Vorstufen und Mischtufe in einer BAugruppe: Der "Infradyne RF- Amplifier'""Baugruppe Infradyne
RF- Amplifier 710",

Bild von D. Bylund
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Infradyne- Die Schaltung

Die Erste Schaltung des "Infradyne"

—— e e e

Die Schaltung ist eigentlich nicht kompliziert, sie enthilt jedoch einige bemerkenswerte
Details.

In der Schaltung arbeiten 2 Vorstufen auf eine Mischstufe, in dieser wird die
Oszillatorfrequenz induktiv an der Anode eingekoppelt, die entstehende ZF gleich an
der Anode durch das erste ZF- Filter abgetrennt.

Der Empfangsbereich ist 550 - 1500 kHz, der Oszillator erzeugt passend dazu 3050 -
2100 kHz, die ZF ist 3600 kHz, die Oszillatorfrequenz ist absteigend, wenn die
Empfangsfrequenz ansteigt.

In einer Verlautbarung stand zu lesen, daf} eine 1. Harmonische des Oszillators benutzt wurde, also
miifite dieser evtl. 1525 - 1050 kHz erzeugt haben, das miifite man ggf. anhand der Spulendaten
nachrechnen.

3 Rohren verstirken die ZF, am 4. Filter wird die ZF dann zur Demodulatorrohre
geleitet.

Wie damals iiblich, kann man jedes ZF- Filter einzeln einstellen. Das macht man
normalerweise nur einmal.
Wenn allerdings der kleine Sohn mal Papas Radio mal so richtig "verkurbelt" hat...

=(
Zwei weitere Rohren sind dann der Audio- Verstirker.

Alle Betriebsspannungen werden durch Batterien zur Verfiigung gestellt.

Die ersten beiden HF- Rohren und die Ozillatorrohre bekommen keine
Gittervorspannung, die Mischrohre besitzt eine R/C- Gitterkombination, sie benotigt
einen Arbeitspunkt am unteren Teil der Kennlinie.
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Die Demodulatorrohre hat wieder eine R/C- Gitterkombination, und die
Audioverstirkerrohren bekommen Batterie- Gittervorpannungen von 4,5 und 9V.

Eine Besonderheit ist jedoch im ZF- Verstirker zu finden:

Die Gitter haben keinen Masse- Bezug und keine Vorspannung,
gleichspannungsméBig ""hangen sie in der Luft" !

Dies hat wohl schon friih Fragen aufgeworfen, und Sargent soll in einer Beschreibung
erklirt haben, dafl genug '"Rest- Vorspannung" in der Schaltung erzeugt wiirde, um die
Funktion zu garantieren.

(ich fand diesen Text nicht).

Meiner Meinung nach entstehen entstehen im "Infradyne- Amplifier', bedingt durch
den Elektronenstrom, mangels Ableitung hohere Gitter- Anlaufspannungen an den 3
Rohren des "Infradyne 700- Amplifiers", so dafl die Rohren am untersten Ende der
Kennlinie arbeiten, diese also nahezu voll gesperrt sind, und somit nur noch
allergeringste Verstirkung moglich ist.

Ein solcher Betrieb ist fiir Vervielfacherstufen und Mischstufen in Ordnung, ZF-
Verstarker sollten aber iiblicherweise gut verstirkend im linearen Bereich der Rohren-
Kennlinie arbeiten.

Ein Radiofreund hat in Radiomuseum.org einen Test des ""Infradyne' beschrieben, und
bestitigt die sehr geringe Verstirkung- und hielt sie fiir durch die damals verfiighbaren
Rohren begriindet.

Ein weiterer Effekt konnte beobachtet werden, namlich, daB sich die ZF sogar
nach Ziehen der Rohren am Ausgang feststellen 1a63t, nur "mit geringerem
Pegel"...

...bei ohnehin schon niedrigem Pegel.

Das verwundert nicht- die ZF- Stufen sind nicht durch Abschirmungen getrennt, und
die Spulen konnen aufeinander koppeln, bei 3,6 MHz ist das denkbar.

Es gab verschiedene Varianten der Infradyne- Baugruppen, in einigen Geriten wurden
die Spulen anders angeordnet, in einigen Geriiten gab es Abschirmwinde zwischen den
Stufen.

Wenn auch noch eine Harmonische des Oszillators genutzt wurde, die im Pegel sicher
gering war, ist dies vielleicht mit eine Ursache fiir sehr geringe Verstirkung.

Es ist eine sehr eigenartige Schaltung- und kaum nachzuvollziehen, was E. M.
Sargent damit bezweckte.

Andererseits gibt es etliche Videoaufnahmen, die den "Infradyne" horen
lassen, und zwar mit recht guter Tonqualitat.

Die Videos sind hier zu finden: Russ old Radios/ Infradyne
https://www.russoldradios.com/blog/remler-infradyne-and-tube-substitution

Leider quatscht der Ersteller in die Aufnahme rein, aber die Wiedergabequalitit scheint
gut zu sein, jedenfalls fiir ein fast 100 Jahre altes Geriit ist sie absolut in Ordnung.

Und auch der Hersteller betonte, daf3 der "Infradyne" auch fernempfangsfihig wire.

Restauriert: Edi 13 / 235



Leider kann ich keine Tests und Videos beitragen, ich
besitze keinen "Infradyne", und meine Mittel sind doch
recht begrenzt, ich habe bereits mehrere Nachbauten von
Geriten der Jahre 1918- 1927 gebaut oder noch in Arbeit.
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Infradyne- Varianten

Die erste Ausfiihrung des "Infradyne', 1926, aus dem "Radio Magazoine 1926-08. es enthilt
Toroid- Spulen.

—————————————————————————————————————————————————————————————————————————————— -

IHPRADYWHE WHIT

Die zweite Ausfithrung des "Infradyne', 1926, es enthélt Toroid- Spulen
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Die dritte Ausfiihrung des "Infradyne', 1926, aus dem "Citizens Radio Callbook", 1926-09,
es enthalt Kammerspulen

Front View of Complete New Infradyne Receiver.
Die 1928er Ausfiihrung des "Infradyne", aus dem 1928er Handbuch

Yoy

ANT

1928er Schaltung des "Infradyne'.
Achtung: Unter den 3 Spulen ist die Oszillatorrohre gezeichnet, in einer veralteten
Darstellung, ohne Glaskolben !
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Infradyne- Fotogalerie

Die Fotos habe ich -aufler beim ersten Gerit- nach Seriennummern des Hauptbestandteils, des
"Infradyne 700 Amplifiers', geordnet.

Es ist nicht immer klar, wie die Geriite entstanden sind, es gab von der Fa. Remler sowohl Bausiitze,
als auch fertige Ger:iite.

Es ist auch moglich, daf} die Baugruppe spéter getauscht wurde, die Seriennummer sagt also nicht
unbedingt etwas iiber das tatsichliche Baujahr aus.

Die Fotos stammen von der Infradyne- Internetseite des Radiofreunds Duane Bylund, der mir die
Verwendung von Fotos und Textausziigen gestattete- vielen Dank an Duane !

Infradyne 1926

Infradyne 1926 Seriennummer 005720 von Robert, mit den Toroid- Spulen.

Es diirfte ein Exemplar von 1926 sein.

Die Seriennummer der "Infradyne 700 Amplifier''- Baugruppe ist viel zu hoch- die Toroid- Spulen
wurden nur 1926/27 verwendet.

Moglicherweise wurde die Baugruppe spéter gegen eine neuere ausgetauscht.
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Ifadne Seriennummer 000441 eines unbekannten Radiofreundes
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Infradyne Seriennummer 000952 von Bill

Die Anordnung der Bauteile ist ganz anders, als in den veroffentlichten Versionen, Spulen und auch
die Skalenantriebe sind anders.

Immerhin aber 10 Rohren (es sind nur 2 aufgesteckt), es wurde also die komplette Infradyne-
Schaltung realisiert.

Ich vermute einen "freien Nachbau".

Infradyne 1927

Restauriert: Edi 19 / 235



e
R

-

Infradyne 1927 Seriennummer 001553 von Jim
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Infradyne 1927 Seriennummer 005700 von Duane

Infradyne 1928

1928 wurde der "Infradyne" iiberarbeitet, bekam eine eigene, in einer Kupferbox geschirmte
Eingangsstufen- Baugruppe, und eine Mittel- Zierblende.
Das Gehéuse wurde aus Kupfer tiefgezogen, und braun/ Kristalleffekt- lackiert.
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Infdye 1928 Seriennummer 006493 von Luca

Ein komplettes Kupfer- Gehiuse, das stellte das Radio als etwas Besonderes
heraus.

Meines Wissens waren die Kupfergehiuse braun/ Kristalleffekt- lackiert, moglicherweise hat ein
Besitzer den Lack seines Exemplars entfernt.
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Infradyne- Umriistgerite

Fiir die Umriistung von Geriiten anderer Hersteller wurde der "Infradyne Adapter' entwickelt,
dieser enthilt eine Oszillatorstufe, die Einkopplung der Oszillatorfrequenz, die dreistufige ZF-
Baugruppe "Infradyne Amplifier 700" und eine Demodulatorstufe.

Eine Zeitlang stellten sogar einige Hersteller in der Werbung fiir ihre Gerite die Umriistbarkeit auf
"Infradyne" heraus !

Umriist- Baugruppe "Infradyne Adapter"

Separate Infradyne Adapter With Switch Control.

Chassis des "Infradyne- Adapter"

Panel View of Infradyne Adapter.

Kompletter "Infradyne- Adapter"
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Circuit Diagram of Separate Infradyne Adapter.
Schaltplan "Infradyne- Adapter"

Umriistgerit Browning- Drake

I

Fasel Faw if dxtadpee ddaper

Links das Originalgeriit, rechts der "lnfradyne- Adaper",
so muflten die Gerite wohl nebeneinander angeordnet sein.
Das "Infradyne- Adapter" - Gerit ist ca 45 cm breit, der Browning- Drake "Regenaformer 4 tubes'" 64 cm, da

muflte schon iiber 1,10 m Platz bereitgestellt werden !

! e

AHEC.MNr 2
10 OHMS
\

Browning- Drake 1927 Originalschaltung

Restauriert: Edi 24 / 235



IHFRADYHE WUHIT

® .

gt pA- oAt — o

Fpsany®

fn

T
F,

FULIE o

4 T AGAFTER "
- ad* ad#
Browning-Droke Circuil With Infradyne Adapter FPermanenily Wived,
0 RADIO FOR FEBRUARY, 1927

Ein mittels ""Adapter- Baugruppe" auf "Infradyne' umgeriisteter Browning- Drake

Hier wurde ein vorhandener Empfinger der Fa. Browning- Drake umgebaut, und zwar war das laut
Beschreibung ein Geradeausempfinger, eine Vorstufe und ein Audion mit Neutralisation
(Neutralisations- Kondensator ""N.C."), sowie 2 Audio- Stufen.

Der "Infradyne- Adapter'" wird hinter dem Audion eingeschleift.

Die Anode der Audionrdhre wird vom Ubertrager abgetrennt, und zum Adapter- Geriit gefiihrt, der
Ubertrager kommt dann zum Ausgangs- Anschlufl des Adapter- Geriits.

Heizungs. und Anodenspannungen ans Adapter- Gerit gefiithrt- fertig.

Mit dieser Mallnahme wurde tatsachlich -und auf einfachste Art und Weise- ein
Geradeaus- Empfianger zu einem Superhet "infradynisiert".

Der Browning- Drake ist original ein Zweikreis- Geradeausempfanger, und besitzt 2 einzeln
abzustimmende Kreise fiir die Empfangfrequenz, und mit dem Umbau kommt nun der Oszillatorkreis
dazu.

3 Kreise abzustimmen, ist schon eine Herausforderung.

Damals sah man das wohl recht locker.

Immerhin hatte man ohne riesigen Aufwand aus dem 4- Rohren-/ Zwei Kreis- Geradeausempfinger
einen respektablen 9- Rohren- Superhet gemacht.

Ob der Umbau mittels der Adapter- Baugruppe, die den moglicherweise schwachbriistigen Oszillator
und definitiv schwachen ZF- Verstirker enthielt, sich wirklich lohnte ?
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Infradyne- Warum funktioniert er ? '""Schwebender Bezug"
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Der "schwebende Bezug ist eine spezielle Funktion des ""Infradyne".
Den Begriff '""schwebender Bezug" fiir den englischen Begriff "floating ground' ist von mir,
"Erdung" ist es ja eher nicht.

Dazu zitiere ich hier aus Call Letters 2012, Longhorne Infradyne Set S11, von mir iibersetzt:

Der Infradyne-ZF-Verstirker von Remler wurde in der Augustausgabe 1926 des Magazins Radio
vorgestellt. Der Infradyne war entweder als Drei- oder Vierrohrenmodell mit Bakelit-Panel und
Kupfergehiuse erhiiltlich. Thomas J. Langhorne verwendete beide Modelle in seinen Empfingern
von Ende 1926. Dort wurde er direkt vor dem Detektor in das Radio eingebaut und hatte eine ZF-
Frequenz von 3,2 MHz. Diese hohe ZF-Frequenz wurde durch die Summe des Eingangssignals und
Langhornes lokalem Oszillator von 48 kHz erzeugt, anstatt durch die Frequenzdifferenz zwischen
beiden, wie bei anderen Superhets.

Das Problem des von E. M. Sargent entwickelten Remler "Infradyne" war, dass der Verstirker
UX-199-Trioden verwendete, die bei hoheren Frequenzen nie wirklich gut funktionierten. Eine
Dreielektrodenrohre oder Triode neigte aufgrund der Elektrodenkapazitit zu Schwingungen bei
Frequenzen iiber 1,5 MHz.

Sargent nutzte die ""Restleckage' der UX-199 Rohren, um alle Gitterkreise iiber ein
Kondensatornetzwerk ohne Riickleitung zur Erde oder zu anderen Spannungen, eine sogenannte
»schwebende Masse“ (''floating ground'') zu "erden".

Die Verwendung einer '"Restleckage', also eines Verlustwiderstands, ist einmalig.
Es hat offensichtlich funktioniert.
Es nutzt jedoch einen nicht vom Rohrenhersteller definierte Eigenschaft bzw. Wert.

Meine Schlufifolgerung:

Mit den vorgesehenen Rohren wird es funktionieren, zahlreiche Berichte lassen darauf schlief3en.
Diese Verwendung diirfte problematisch fiir die Verwendung anderer Rohren sein- dann miif3te
wahrscheinlich ein definierter Masse- Bezug geschaffen werden.

Noch zum Begriff '""Schwebende Erdung'':

Wikipedia:

Eine schwebende Erdung ist ein Referenzpunkt fiir das elektrische Potential in einem Stromkreis,
der galvanisch von der tatséichlichen Erdung isoliert ist .

Die meisten Stromkreise haben eine Erdung , die elektrisch mit der Erde verbunden ist, daher der
Name ,,Erde*“. Wenn diese Verbindung nicht besteht, spricht man von schwebender Erde.

Leiter werden auch als Leiter mit schwebender Spannung bezeichnet, wenn sie nicht elektrisch mit
einem anderen nicht schwebenden (geerdeten) Leiter verbunden sind. Ohne eine solche
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Verbindung werden Spannungen und Strome durch elektromagnetische Felder oder
Ladungsansammlungen im Leiter induziert und nicht durch die iibliche externe Potenzialdifferenz
einer Stromquelle.

KI, von der Google- Seite eingebunden::

Eine ,,schwebende Erdung® bezeichnet den Referenzpunkt fiir das elektrische Potenzial eines
Stromkreises, der von der Erde isoliert ist. Im Gegensatz zu einer herkommlichen Erdung, die
physisch mit der Erde verbunden ist, fehlt bei einer schwebenden Erdung diese direkte
Verbindung. Diese Isolierung wird haufig in Anwendungen wie medizinischen Geriten,
Audiogeriten und Priif- und Messgeriten eingesetzt, um Erdschleifen zu vermeiden und das
Rauschverhalten zu verbessern.
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Infradyne- Warum funktioniert er ? Riickkopplung

Tatséichlich haben sich schon vor 66 Jahren Fachleute gefragt, warum der Infradyne eigentlich
funktioniert.

Dabei... sollten die Grundlagen der Empfingertechnik schon eine einigermafiene Begriindung
liefern. Die lernte einst jeder Rundfunk-/ Fernsehmechaniker.

Aber auch mit guten Kenntnissen ist es nicht ganz einfach. eines der wichtigen Schaltungsdetails ist
schwer zu erkennen.

Aber es gab zumindest EINEN Fachmann, der es erkannte !
Ich fand sogar die mit Messungen unterlegte Begriindung !

Ich stelle hier die von mir iibersetzte Seite ein.

Proceedings of the IRE 1959-07, S. 1275 Correspondence
https://www.worldradiohistory.com/Archive-IRE/50s/IRE-1959-07.pdf

Riickkopplung vor einem Dritteljahrhundert

GERATE

Ein recht ungewohnlicher Radioempfinger namens "Infradyne" wurde von Sargent entwickelt
und 1926 beschrieben. Die Zwischenfrequenz betrug etwa 3600 kHz, die Summe der Frequenzen
des Eingangssignals und des lokalen Oszillators. Bei einem Eingangsfrequenzbereich von 550 bis
1500 kHz variierte die Oszillatorfrequenz zwischen 3050 und 2100 kHz. Die Spiegelfrequenz
entspricht dem Doppelten der Zwischenfrequenz minus der Signalfrequenz. Folglich variiert sie
zwischen 6650 und 5700 kHz. Ein einzelner Schwingkreis in der Mischstufe sorgt fiir eine
ausreichende Aussiebung der Zwischenfrequenz und Unterdriickung der Spiegelfrequenz.

ZWISCHENFREQUENZVERSTARKER

Das Herzstiick dieses Empfingers ist die dreistufige ZF-Stufe mit UX-199-Rohren.

Abb. I zeigt einen Schaltplan. Eine Neutralisierung ist nicht eingebaut. Der Verstirker wird durch
eine vom Kondensator C gesteuerte Gesamtriickkopplung stabilisiert. Bei geringer Kapazitit des
Kondensators C ist eine maximale Riickkopplung gewéhrleistet.

TESTS

Kiirzlich hatte ich das Gliick, ein brandneues Exemplar dieser ZF-Stufe zu erhalten, das noch nie
benutzt worden war.

Ein Aufbau mit einem 12.000-Ohm-Widerstand und einem 0,005 mfd-Kondensator (0,005
Mikrofarad = 5000 pF, Edi) in Reihe zwischen Signalgenerator und Anschluss P wurde erstellt.
Dies simuliert den Anodenwiderstand einer UX-199-Rohre. Der Ausgang wurde mit einem
Rohrenvoltmeter an den Anschliissen G und - gemessen. Es wurde kein zusitzlicher
Lastwiderstand verwendet.

Es wurden mehrere Tests mit unterschiedlichen Einstellungen von C durchgefiihrt.

Abb. 2 Die Frequenzgangkurve in wurde mit dem kleinsten Wert von C festgelegt.

Abb. 3 zeigt den Frequenzgang fiir einen etwas hoheren Wert von C.

Abb. 4 zeigt den Frequenzgang fiir C, der knapp unter dem Wert liegt, der eine Schwingung
erzeugt.

Die Verstirkungswerte beziehen sich auf Frequenzgangkurven mit 0 dB-Bandbreiten bei 3 und 20
dB sind dargestellt.
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DISKUSSION

Es ist offensichtlich, dass dieser Verstirker eine einstellbare Gesamtriickkopplung besitzt, um ihn
stabil zu machen. Wie zu erwarten, kann die Riickkopplung reduziert und die Verstirkung auf
Kosten der Bandbreite erhoht werden.

Aus der Diskussion des Erfinders geht nicht hervor, dass er die Funktionsweise der Schaltung
versteht, obwohl er Anweisungen zur Erstellung einer Frequenzgangkurve dhnlich wie in Abb. 4
gibt.

Ich nominiere Sargent jedenfalls als Erfinder der Riickkopplung.

Hat jemand ein Exemplar dieses Geriites ?

Vielleicht besitzt ein Leser einen dieser Verstarker.

Falls ja, wiirde ich mich iiber eine Korrespondenz mit ihm freuen.

Eingegangen im IRE am 21. Februar 1959.

Quellen:

E. M. Sargent, ,,The Infradyne" in Radio“, Bd. 8, S. 11-14, 46; August 1926.
J. j. Simpson, 85-39 152nd St., Jamaica 32, N. V., private Mitteilung..

GROTE REBER

National Radio Astronomy Observatory Green Bank, W. Va
(W. Va = West Virginia, Edi)

Fig. 1—Circuit diagram of 3600 kc amplifier.
Condenser C controls the feedback.

Die wichtigste Stelle: Kondensator C steuert die Riickkopplung !
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Fig. 4—Response curve with minimum feedback.
Ower-all gain, 47.2 db.

Ich denke, die Messungen von G. Reber kann man als Beweis werten- hier ist
es zwar nur der ZF- Teil ohne die Vorstufen, aber die hervorragenden
DurchlaBlkurven lit darauf schlieBen, dafl der komplette "Infradyne" noch
besser war, und mit Sicherheit gute bis sehr gute Trennschiirfe bei
eingeschrinkter Bandbreite, aber auch sehr guten Ton bei hoher Bandbreite

erreichen konnte.

Bestitigt wird das von positiven Berichten von Besitzern dieser Geriite,
wenngleich die Werbung gelegentlich iibertreibt.

Die gemessenen Eigenschaften sind schon Eigenschaften von guten bis sehr
guten Superhets spiaterer Jahrzehnte, erreicht aber... 1926, also vor 99 Jahren !
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The Intradyne

A New and Efficient Ten-Tube Circuit Employing Three Stages of
Intermediate Frequency Amplification at 3200 Kilocycles

HEN an incoming radio fre-
juency current is mixed in a
circuit with a locally generated

oscillating eurrent two new frequencies
are generated, One, the beat or differ-
ence frequency, is used in the superhet-
eradvne. The ather, the sum fﬂ't|1.lrrlll}’,,
is emploved in the infradyne so as to get
greater distance, betrer selectivity, and
quieter amplification than the writer
has secured with any other circuit during
his fifteen years' experience in radio con-
struction.

The use of the swm frequency has
been neglected hecause of the general
belief that this extremely high frequency
of 3,200,000 cyvcles cannot be efficiently
amplified. But after building and dis-
-;::m!ing ncarly five hundred models Mr.
[.. C. Rayment and the writer fnally
found the means whereby practically the
same degree of amplification can be pro-
duced at any frequency. The same prin-
ciples as are used in the infradyne am-
plifier will evenrually be applied to 80,
40, 20 and 5 meter reception.

A receiving set using this sum fre-
quency amplifier has the advantages of
eliminating arc “mush"” or harmonies of
double or treble a station’s wavelength
and in using but one oscillator setting for
each station. As the intermediate am-
plifier is sharply peaked at one wave-
length and is very inefficient at any ather,
noizes from the radio frequency tubes
are not amplified.  Since iron core trans-
formers are not needed to secure r.f. am-
plification the cost of construetion is re-
duced and any “freaks” due to the pe-
culiarities of the iron are climinated.
Finally the intermediate frequency em-

By E. M. Sargent
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tion, first detector or mixer, three stages
vf 95 meter amplification, second detec-
tur or de-modulator, and two stages of
audio frequency amplification. It has
two tuning contrels, one dial operating
a triple condenser to tune the two r.f,
stages and another the oscillator tuning
condenser.  Since the swm frequency 15
used the capacity of one condenser in-
creases while that of the other decreases,
thus requiring condensers that turn in
oppusite directions so that the dials may
read in the same direction.

Except for the infradyne amplificr,
'U.'I'IGSE‘ cunnc{'rinns I'lr‘ld L"U[]ETTLlffIILITl.'ll. df"’
tails are given at the close of this arricle,
the circuit arrangement is simple, as
shown in Fig. 1. But in order to insure
a duplication of the pood results secured
by the writer it is essential to follow the
placement of parts indicated in the base-
hoard lavout of Fig. 2 and the panel
layout of Fig. 3.

The importance of following exactly
the layout cannot be over-emphasized.

Panel Fiese of Completed Infradyne Receiver.

independent of the overlapping frequen-
cies of local stations.
The lnfrm]tn: set uses ten tubes, an

ployed may be used universally, beingoscillator, two stages of r.f. amplifica-

.6.8.6 |

A common failing among both amateur
and professional set builders is to pay
too much attention to wiring diagrams
and ton little to the layout of the ap-

Fig. 1. Circwit Diagram of Infradyne Receiver.
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End Fiew Showing Arrangement of
Dauighnnt Couls.

-

paratus. A wiring diagram would be
sufficient if the radio currents really
travelled only in the paths in which
we are accustomed to think of them as
travelling, but we all know that they
take short cuts via stray inductive and
capacitive fields. The writer has made
a detailed study of these fields insofar
as they affect the set here described, and
the lavout 1s the result of this 5r||:i_1.'. It
would not be an exaggeration to say that
with the same parts and hookup, but
with a different arrangement, it would
he a different set L'n'rin!]].' and 111i|.:hr eX-
hibit several annoying freaks. This is
true not only of the infr.‘l:i:.‘ni* but of the
super-heterodyne, the neutrodyne, or any
other multi-tube set.

Another thing; do not try to put the
infradyne in your phonograph or in a
suitcase. Borrow a leaf from the hook
of Zenith, Kellogg, Stromberg-Carlson
or any of the others who have found that
a multi-tube radio set has to contain a
certain number of cubic inches of space
in order to give good resules. Make
vour infradvne large enough to give it
a chance to produce the results of which
it is capahle.

The two Navonal dials included in
the list af parts are specified because of
ingtructions given later for setting this
dial in relation to the condenser posi-
tion.  Any other dial that reads in the
same dircetion can be used if the panel
drilling is changed to suit. The Thor-
ola toroid coils have been used through-
out all our experiments and seem to
line up perfectly with the Continental
condenser.  No doubt there are other
toroids that will also work, but not hay-
ing tested any others the writer is not
in a position to name any alternates. [t
18 important that torod tvpe coils be
uscd, however, as neutrodyne type coils
will not give the same selectivity,

The tapped inductance ean be very
easily constructed by the builder. [t
consists of three coils wound on A
piece of bakelite tubing 14 in. in
diameter and 2 in. long, as shown
in Fig. 4 These coils are of 14, 14,
and 8 turns respectively and are all
wound with the same direction with No.
24 ds.e. wire. There should be a space
of 1/16 in. between the two 14 turn
coils and of 3/16 in. between the 14 and
8 turn cail. C:Jlm::u'ncing with the §
turn coil the terminals should be num-

Nombers reder fo Dl Sizes
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bered from 1 to 6 as shown in the skereh
of Fig. 4, 1 being the outside and 2 the
inside terminal of the 8 turn coil, 3 the
terminal of the 14 turn coil nearest the
B turn cmil and 4 the other end of this
14 turn coil, 5 the inside terminal of the
second 14 turn coil and & the ourside ter-
minal of this coil.

These numbers correspond to those
used in the wiring diagram. To insure
operation of the set these directions for
coil winding should be followed exactly,

Fig. 4. Constructional Details of
Tapped Inductance.

particularly as regards their all being
wound in the same direction. This
tapped inductance should be mounted in
the position of the oscillator coupler as
shown in the baseboard layoutr, Fig 2.

Although the drawings are in the main
self-explanatory, there are several minor
details in regard to building up the set
which should be mentioned. No shield-
ing is desirable or necessary. The ar-
rangement of the parts and wiring is
such that there 15 no tendency toward
body capacity.

Do not use rosin core solder if you
wish to avoid the possibility of making
any “rosin joints.” Run the plate lead
of the first detector and the grid lead of
the second detector as directly as pos-
sible. On the hinding post strip there
are no posts for 4-& or —B. These
were left off to make more room for
the others and to make possible the use
of a Jones battery cable and plug in-
stead of binding posts if desired. The
—+C, —8, and —4 should all be con-
nected to the —4 post.

The bypass has purposely been left off
the primary of the first audio trans-
former as the set operates a little
smoother without it. If one is used it
should not exceed 0001 mfd.

Operating Directions

FTER the circuit has been checked

over carefully, insert the tubes in
their proper sockets and connect up the
A battery. Turn on the filament switch
and advance all rheostats enough to see
that the tubes light. Examine the Am-
perites to see that they are all in their
right places and that none are hurned
out, Everything being in good order
g0 far, leave the set turned on and the

.
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Rzar Frear of Tafradyne Recerver,

-A connected, disconnect the 4-4 wire
and touch it in turn to the 45, 90, and
135 wolt posts, meanwhile carefully
watching to sce whether any tubes light.
This is a test to se= whether any 4 and
£ wires  have been  umintentionally
crossed.

Next, turn both the three-gang con-
denser and the oscillator condenser so

RADIO FOR AUCUST, 1926

34 / 235
AMEricanraciconist

that the plates are fully meshed. Set
the triple condenser dial at 100, and the
oscillator dial ar 12°. Then turn both
to sbout 60. Turn the four vernier
knobs on the infradrne amplifier to the
marks where ther were “lined up" at
the factory. Tum the adjusting screw
on the amplifier so that it 5 almost all
the way out.
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The set is now ready to operate,  Con-
nect the antenna, about 50 fe. long, and
a guul:l gruund and hoolk up the batteries.
Turn the first detector rheostat (on
baseboard) all the way on, turn rheostat
on first two tubes (left hand ome on
panel) to about 30, turn intermediate
tubes up to 3 volts, and leave the vol-
ume control at 0. Plug the loudspeaker
in the second stage. The =et is now
tuned to about 315 meters and if there
are anv local stations near that wawa-
length they can easily be found by mov-
ing the dials slightly. Tune the set
exactly like a super-heterodyne, that is,
“eross” the dials continually wsing both
hands to rtune with, “The dials will run
almost together over the full scale. The
rheastat on the first two tubes is best
operated rather low and is used as a re-
penerative control, eare being taken nor
to throw the tubes into oscillation.

With the set adjusted as above, tune
in and log a few locals, then try to find
some station about 150 miles away, the

—

Fig. 2. Baseboard Layour for Imfradyme.

station for a test signal om which to
further line up the set.  When such a
gtation has been found, set the two main
tuning dials and leave them, and try a
slight readjustment on the vernier knobs
on the amplifier unit, The first three
will probably be best atr their original
sertings but the right hand one may dif-
fl:r some on account of different dElE:—
tor wiring. After the best setting on
the verniers has been found, tighten up
the adjusting screw on the amplifier with
a screwdriver. Do this slowly, as this
is the adjustment (with the filamens
at 3 volts) that brings the amplifier up
to the peak. Tighten this screw untl
the amplifier breaks into oscillation, then
back it away again until the oscillation
stops, and leave it there. That finishes
the adjustment of the intermediate am-
plifier, and once adjusted it should not
be disturbed again.

The rheostat on the baseboard should
now be slowly backed down, the signal
strength being carefully noted during the

i
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down the signal will decrease until a
point is reached where it will rapidly in-
crease apain.  Passing this peint will
sometimes throw the tube into oseilla-
tion, but will usually only result in an-
other decrease in strength.  The rheo-
stat should be left in a non-critical ad-
justment near this amplification peak.
If the peak cannot be found, turn the
rheostat all the way on and leave it
there.

Next is the lining up of the “front
end.” This is very important, and upon
the care with which it is done will
greatly depend the selectivity of the set.
To start with, adjust both sliding ver-
nier plates on the triple condenser so
that they are in the half way position.
Then turn up the panel rheostat to get
good valume and tune in some moder-
ately loud station, preferably not a local,
and at about 60 or 70 degrees on the
dials. Ser the oscillator dial right on
the station and leave it there.

Swing the triple condenser slowly

(Conrimued ow Page 46}

idea heing to et some |11udtr;1t|:]:|.r weak  operation.  As the rheostat is turned
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Pictorial Diagram of Commections. (Correction: 6V-299 should be GV-IF-?}.
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THE INFRADYNE

{Continued from Page 14}

across the starion's setting three or four
times, going five or ten degrees to each
gide of the center. Notice whether the
station comes in sharply at one point
and goes out completely on both sides,
or whether it tends to come in at twno
points ahout 4 or 5 degrees apart. If
the former, the front end is lined up
and the vernier plates should be lefr as
they are. 1f the latter, adjust the con-
denser to half way between the twa
points, and then try to tune in the sta-
tion by sliding the vernier plates to new
positions without turning the condenser.
As the lining up becomes more perfect,
the first two tubes may go into oscilla-
tion, in which case the rheostar shouid
be retarded a little. One or two ad-
justments of this kind will line it up,
and if the operation is performed ar or
near 60 degrees it will hold good for the
entire swing of the condenser.

The choice of an antenna will be die-
tated entirely by surrounding conditions.
The writer recommends 30 ft. until the
operator gets accustomed to the “feel”
of the set, Then put a 0001 mfd. con-
denser in series to prevent powerful lo-
cals from riding through on the carriers
of other stations near the same wave-
length. When the set is correctly oper-
ated an antenna of the picture molding
variety provides plenty of pickup and
will bring in coast to coast stations when
conditions are at all favorable.

can be eliminated on 350 and 375 meters
respectively, leaving CZE, Mexico City,
and KTHS, Hot Springs, Ark. in the
clear. KPO, 428 meters, 1000 watts,
does not interfere with CFCN, Calgary,
435 meters, or WLW, 422 meters, on
a pood might,

Because of the selectivity and sensi-
tivity of the set, distance follows as a
matter of course, CNRM, Montreal,
WMBF, Miami Beach, WGY, W]Z,
KDKA, WSE, and PWX as well as
14 Chicago stations and 33 other “W"
stations appear on our log sheet for the
past few months.

For the benefit of those interested in
the circuit of the infradyne amplifier
unit, the circuit used is given in Fig. 3
and the coil and condenser data are
given below. This is given as a matter
of information only. It is impossible to
give construction details because of the
fact that a difference in placement of
the fixed condensers of 1/4 in. or a dif-
ference of 1/32 in. in primary to sec-
ondary coupling between the coils may
make the difference between a unit that
will amplify and one that won't, The
infradyne amplifier is a most outstanding
example of the part played in a radio
circuit by the relative positions of the
different pieces of apparatus,  If exactly
the same hookup, capacitics, and coils
are used and the arrangement kept al-
most the same, but the connecting wires
run differently, the unit will have en-

) 3 L@
i i 2
1

]

1 __UI ==
- as Ire

Fig. 5. Circuit Diagram of Infradyne Amplifier Unit.

Perhaps the best way to predict the
results that may reasonably be expected
will be to give specific instances regard-
ing what has already been done. At
Oakland, California, ten blocks from
KTAR 240 meters, 1000 watts, KFSD
in San Diego, 246 meters can be brought
t|!|:rn|.:|gh on any n;ght, IJ.?pi.le.{ a 25 ft. an-
tenna, KGO, 361 meters, 3000 wartts,

l.':'rr.'lj' different characteristics. Such
is radio at 90 meters. The 90 meter
transformers are wound as  follows:
Secondaries on 1% in, low-loss ribbed
form, 35 turns No. 28 d.s.c. wire except
coil next to second detector which has
28 turns. Primaries are wound inside
secondaries, and consist of 20 turns of
Mo, 28 ds.c. wire.

VACUUM TURBE FREQUENCY
METER

(Continwed f.rum Page 18]
ments are in series, being supplied from a
5 dry cell bawery bank of 7% wolts,

With only one tube, when a.c. is applied
to the grid of the rectifier tube, currene will
flow in the plate eircuit, and through the
0.1 megohm resistance to the filament. Amn-
other vacuum tube connected to the output
of the rectifier tube can be made to amplify
the output of the rectifier tube, but in the
reverse direction, as will be explained.

In the plate circuit of the amplifier tube
is connected a 4% wvolt B battery and a 1%
scale milliarmmeter. As the drop across the
200 ohm potentiometer is normally & volts,
when 99 tubes are used, varying the slider
of the potentiometer will vary the grid volt-
age of the amplifier tube from positive to
3 wvolts negative, according to the position
of the alider. With 3 wvolts negative the
plate current will be .5 milliampere, and
when near the positive end of the filament
it will rise above 1.5 milliamperes. Hence,
if the slider iz so adjusted that the place
currént in the amplifier tube is 1.5 milli-
amperes, and plate current from the recti-
fier tube is made to Aow through the .1 meg-
ohm resistance, the grid of the amplifier will
be made more negative with respect to its
filament by reason of the voltage drop
through the .1 meg, resistance, and the plate
current in the amplifier will fall.

The amount by which the plate current
drops, in milliamperes, will be governed by
the product of the amplification constant of
the tube times the voltage drop across the.l
megohm resistance, o that the larger the
plate current in the rectifier tube, the lower
the plate current in the amplifier tube, and
a point can be reached where the amplifier
plate current is zero. Hence, with a 99 tube
having a mu of & a recrifier plate current
of only .1 milliampere will cause a change
of .5 milliampere or more in the amplifier
plate circuit, which means that the frequency
meter to which the rectifier-amplifier is con-
nected may be moved away from the trams-
mitting set a considerable distance more than
that possible with the rectifier alone.

The sensitivity of the outht can be appre-
ciated from the fact that in the writer's
transmitting  equipment  installation  this
meter is mounted 20 ft. from the transmiter,
on the table with the receiver, and gives
almost a 1 milliampere downward deflec-
tion when the key of the transmitter is
closed.

It should be borne in mind that the reso-
nance indication is always downward. The
slider of the 200 ohm potentiometer is first
adjusted so that the plate current in the
amplifier circuit is 1.5 milliamperes, with
no signal being received in the frequency
me:er circuit. When a signal is received,
the needle of the milliammeter will de-
fiect downward, and cannot go below the
zero seiting, which 13 an excellent safeguard
for the meter, preventing any possible burn-
out except a dead short between the plalt
and filament of the amplifier tube.

Iafradyne Amplifier Uit
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More About the Infradyne

Reasons for Selection of Intermediate Frequency, Necessary Precautions
in Construction of Amplifier and Suggestions for Antenna Size

scribed in August RADIO, a great

many problems were eneountered for
which we had no precedent to help in
determining the solution, one of the first
being the selection of the best frequen-
ey on which to operate the intermediate
amplifier. Theoretically, any frequency
that is higher than the highest to be re-
ceived can be used. The infradyne is de-
signed to receive wavelengths from 200
to 550 meters, (frequencies 1500 to 545
kilocyeles) and therefore any frequency
above 1500 kc could be used were it not
for other practical limitations.

Suppose 2 frequency of 1600 ke were
selected. To receive a 200 meter sig-
nal (1500 ke) the oscillator would have
ta be adjusted to 100 ke, while to receive
a 550 meter signal (543 ke), the oscil-
lator would have to be set at 1055 ke
Thus the oscillator would not enly trav-
el through the broadeast wave band, but
would have to cover a wave band of 280
to 3000 meters. [t is not practicable to
handle so large 2 wave band with
an oscillating tube controlled by a single
variable condenser,

In some earlier experiments, we used
an intermediate frequency of 2000 ke
{150 meters). This made it necessary
for the oscillator to run from 200 to
600 meters, and we found that in the
vicinity of 300 meters the oscillator was
set on nearly the same wavelength as
the incoming sipnal, and that the two
actually crossed at exactly 300 meters.
The result was that near this wave-
length the oscillator fed so much energy
directly into the antenna system that
the radio frequency amplifier tubes were
partially paralyzed and the set had a
dead spot between 285 and 320 meters.
The most perfect shiclding of the osal-
latar would be necessary to overcome
this trouble, and even then it is doubtful
if a station exactly on 300 meters could
be received.

To eliminate this tvpe of trouble the
intermediate  wavelength had o be
dropped to less than one-half of the low-
est wavelength that was to be received. In
this case it meant going well below 100
meters. As it is increasingly more diffi-
cult tb amplify as the wavelength is
shortened, the intermediate wave should
not be dropped any further below 100
meters than s necessary. A wavelength
of 95 meters was first adopted, and later
this was changed to 86 meters. This is
the wavelength which we are now using.

With the amplifier set at 86 meters,
the oscillator has only to run from 100

IN designing the infradyne, as de-

By E. M. Sargent

to 151 meters. The advantages of con-
fining it to this waveband are numerous.
For one thing it will never radiate from
the antenna so as to bother the neigh-
bors, because it is far de-tuned from the
antenna system and is not on a wave-
h that anvene is normally rryin
receive, /Also, It 15 not con ¥ set
at only 30 or 45 kilocycles from the in-
coming signal, as is the case with a su-
perheterodyne, and thus it does not “wave
trap" out the weak signals before they
reach the 'first detector. In a 45,000
cycle superheterodyne half of the energy
from a weak signal can be lost through
the “wave trapping” effect of the oscil-

\lator, and in a 30,000 cycle super it is
even worse, In the infradyne the os-
cillater wavelength is so far removed
from that of the incoming signal that
the wave trap effect is nil, and the net
result is that weak signals have a better
chance to he amplified and heard. An-
other advantage of confining the oscil-
lator to this waveband is that strong local
broadcasters will not modulate it and
cause freak dial settings for strong sta-
tions,

It was stated in the previous article
that the infradyne had only one setting
of the dials per station. This is strictly
true only when the dials are rotated to-
gether in the right direction. If both
dials are ser at 200 meters, and are
turned together over the waveband up to
550 meters, no station will be encoun-
tered more than once. However, if the
antenna tuning condenser is adjusted to

" a powerful local station and the oscillator
dial turned alone throughout the scale,
other freak sertings can be found. These
are all weaker than the sum frequency
(infradyne) setting, but sometimes they
are encountered when the set is first put
into operation before the operator has
had time to familiarize himself with it,
and in that case they might cause a little
confusion. ‘That is the reason they are

mentioned here. If the instructions giv-
en in August RADIO for putting the set
into operation are carefully followed,
these settings will not be encountered,

_ The writer has said a great deal from
time to time about the arrangement of
parts on a baseboard and the important
role that it plays in the operation of any
radio set employing radio frequency amp-
lification. Fig 1 has been drawn with
a view to explaining this more in derail.

A casual glance at the diagram will
convince anyone that the circuit is any-
thing but selective,—yet if the true cir-

| cuits of a great many sets were drawn out
they would look a good deal like this.

A, is the intended antenna and is the
pickup through which distant or weak
signals enter the receiver. Powerful lo-
cal signals enter the set through this an-
tenna, and also through 4,, 4,. 4,, 4,.
and 4,. These are shown as antennas on
the diagram but in reality are merely long
grid and plate leads which look innocent
enough if you do not know too much
about them. Distant signals, of course,
are also picked up by these leads but
not with sufficient strength to operate
the tubes and be amplified.

Hence all distant signals enter through
the real antenna are amplified
through the most selective path berween
the antenna and the detector tube,
and as a result the selectivity of
the set on distant signals will be
“knife-edged.” For a powerful local
station, the net result of the several other
pick-ups is to cause broad tuning over
a band two or three times as wide as it
should rightfully cover. There is only
one cure for the evil,—eliminate these
small energy collectors. This can best
be done by so arranging the apparatus
so that the grid and plate leads are as
short as possible and run directly to their
destinations, not around fancy sgquare
Corners. ;

(Continued om Page 42)
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MORE ABOUT THE INFRA-
DYMNE
(Continwed from Page 1%)

Even the energy that enters the an-
tenna does not necessarily travel to the
detector in its appointed path. Some of
it is by passed around both radio frequency
tubes and fed right into the detector
through inductive coupling between the
first and third coils. This is represented
by C, in Fig 1; C, and C, are other
places where this coupling is likely to
occur. ©The more compact a set is made,
the greater the part played by these un-
desired inductive bypasses. Putting the
coils at an angle or using toroids tends
to cut down this effect but does not el-
iminate it. About the only practical so-
lution is plenty of space between coils.
In the infradyne the spacing and wiring

| are such that these undesirable features

have been minimized.

The selectivity of the infradyne de-
pends upon the size of the antenna used,
the proper size to use being determined
only after a study of local conditions.
If a number of different sizes are tried,
be sure and line up the three gang con-
denser for each one. The selection of
the proper antenna brings up the old
question of selectivity vs. sensitivity, and
a suitable compromise must be made.
Perhaps an illustration will help to make

| clear why the maximum selectivity and

maximum sensitivity of any set cannot
be had at the same time.

Suppose a man in Chicago about 5
miles from WEBH, 370 meters wants to
receive WTAM in Cleveland, 389 me-
ters. He starts out with a single circuit
regenerative receiver and a 50 fr am-
tenna and finds that WEBH is “all over”
the dial, covering from 285 to 500 meters
and he cannot hear WTAM. He re-
duces the length of his antenna to 20 fr.
and finds that WEBH now covers from
320 o 420 meters but is weaker and
WTAM still cannot be found. The
next step is to add a stage of tuned radio
frequency amplification ahead of the re-
generative receiver. With this in place
and with the 50 ft. antenna, WEBH
still covers from 285 to 500 meters but
is nearly three times as strong as former-
ly. Cutting the antenna to 20 fr. reduces
the interference band to 330 to 400
meters but WEBH is now as strong at
resonance with a 20 ft. antenna and
two tubes as formerly with a 50 ft. an-
tenna and one tube. With the same
signal strength on WEBH therefore the
selectivity of the set has been doubled,
but the selectivity has not been doubled
with the original pickup which represents
the maximum sensitivity. By oscillating
the detector tube a carrier wave from
WTAM can now he picked up, although
rothing can be distinguished through the
interference from WEBH. More stages
of radio frequency are now added to am-
plity WTAM. WEBH again becomes
too strong for the seét,.and a further

{Continued on Page +4)
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AN ACCURATE DIRECTION
FINDER

| (Continued from Page 20)

| loud, and when rotated 180 degrees the
| signal decreases preatly in intensity.
While in this position carefully readjust
uni-directional balance and the signal
| should be made to disappear entirely or
| nearly so.

Let us assume that the transmitter
actually is known to lie in the direction
indicated by our first bearing, viz:—90
degrees, and further that when the loop
is rotated for uni-directional bearing one
side of the loop will show a maximum
signal when toward the station and the
other side will give minimum signal
when rotated so that it is toward the
station. Having determined which side
of the loop gives a minimum signal when
toward the station, the direction of
which is known, place a designating
mark upon that side of the loop or upen
the stem, as thereafter all uni-directional
bearings will be determined by this
means. This designating mark will car-
respond to the pointer in the photograph
shown to the right of the azimuth circle.

Briefly then, the procedure is to tune
in a signal for maximum, with switch in
directional position. Tuning adjust-
ments should be carefully made. Rotate
the loop then and locate the “bearing”
which at this juncture need not be ac-
curately determined. Throwing the
switch for uni-directional rotate loop ap-
proximately 90 degrees, so that its plane
is in the line of bearing and adjust care-
fully for zero signal. If minimum can-
not be achieved with loop in first setting
rotate 180 degrees, and adjust. When
minimum is achieved, an imaginary line
drawn from the center of the loop
through the side giving minimum signal
will determine the direction of the trans-
mitter. That narrows the actual bear-
ing of the station to within very narrow
limits. Throwing switch to first posi-
tion, carefully adjust direction balance
as loop is slowly swung, untl a sharp
minimum i$ obtained, and read the hear-
ing from the dumb compass,

A reliable scale map of the city or lo-
I cality upon which the bearings may be

plotted as taken, completes the equin-
| ment.

MORE ABOUT THE
INFRADYNE
[ (Continned from Page 44)
| with the amplifier B battery lead that
| goes to the post marked B. The effect
| will be magical, as the volume will be
increased threefold and the selectivity
| will be much greater. The choke coil
does not have to be mounted on anything
—sgimply suspend it in the air. [If it has
too many turns the oscillation will be un-
controllable, and turns must be stripped
| off until the right balance is found.



MORE ABOUT THE
INFRADYNE

{Contirned from Page 42)

shortening of the antenna 5 necessary.
Finally a point is reached where the pro-
per halance between pickup and amplifi-
cation and selectivity is cffected and
WTAM comes through without inter-
ference.  Obviously the range of this re
eeiver could he greatly increased if it
could be connected up to the 50 fr. an-
tenna but this could be done onlv at the
sacrifice of some of the selectivity,
These rules also apply to a superhet-
erodvne and povern the size of loop to
he used. With the infradyne they deter-
r:l'lil'lh' t!'lc \J‘Zf ﬂ'E t"l{" antenna. A 'gil'lglf'

circuit receiver on a 400 ft. antenna
will receive the same distance that a super
or an infradyne will, but it has no se-
lectivity. To get both the distance and
selectivity which we have learned to re-
gard as necessary eight or ten tubes are
essential, and a smaller number of tubes
means less of each of these valuable qual-
ities,

The recent development of power
tubes and power amplifying transform-
ers, while doing wonders for tone quali-
ty and volume, has also increased the
microphonic tendencies of receiving sets,
particularly when used with cone speak-
vrs.  These “microphonics,” which re-
sult in a continuous howling of the speak-

valume, tone and selectivity.
kit consists of three matched units,
mury. Uses 000356 condenser.

each kit

Completely intérchangeablas,
130 meters.
A0 and B0 meters
securing coila Mo, 4 and &

condensers

Ibe et
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Includes three ¢oils and base mouniing, ecovering U.
You gan inerénse the range of this short wave tuner by
Combined range of 25 to 150 meters
changeable coils Nt same baseé supplied with short wave kit and use the samae
Coil Ko, 4, price §4.00; Coll No. 5,

These Aers §olls mre nynllnble i your denlers.
el wours todoy!?

Aero Products, Inc.

i, 1772 Wilson Avenue, Chilengoe, 1L
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Range 15 to
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Both inter-

price $4.00.

(Tacific Coast Representatives)

Henger-Seltzer

477 Bramnan St,

Sun Franclsce, Calif.

er, are built up by tremendous amount
of audio amplification used. They are
particularly noticeable when the UX-112
| or UX-171 type power tubes are used
| because these tubes give a great deal more
amplification than the older ones. Us

ing spring sockets and putting pieces ot
sponge rubber under the corners of the

| cabinet will help some to eliminate mi

crophonics, but sometimes the trouble is
caused by a direct feedback through the

| air from the diaphram of the cone speak
| er to the glass shells of the tubes. Clos

| mended.

ing the cover on the radio cabinet will
sometimes stop this, otherwise a 20 fi.
vxtension loud speaker lead is recom-
Do not, under any conditions
set the speaker on top of the radio cab-
inet if these microphonics are trouble-
some.

In the infradyne arricle in August
RADIO the writer should have laid
more stress on “lining up” the 2 stapes
of radie frequency controlled by the
triple condenser, Although this triple
condenser is equipped with sliding ver-
nier plates, the capacities introduced by
circuit wiring and antenna capacities are
sometimes so large that these circuits are
thrown too far out of resonance for the
verniers to bring them back, When this
happens, the set will not come up to os
cillation above 400 meters, and the tun
mg on all wavelengths will be “broad.”

This trouble may be remedied as fol
lows: Slide the vernier plates as far as
they will go towards one end of the con
denser and npotice where they hit the pro-
jecting brass supports of the stators.
Then remove the two vernier plates from
the condenser and cut away this inter-

| fering part with a pair of tin shears. The

vernier plates can then be slid right up

| against the stator, and their balancing

ability will be increased many times over.
Be careful that the verniers do not come
in actual contact with the stator plates.

| because if this should happen the incom-

= e =s———————— |}
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ing signal would be grounded and the
set would be dead. [If there is danger of
such a short circuit, glue a thin piece of
paper on one side of either plate so as to
provide an insulating layer. This will
not in any way impair the efficiency of
the condenser.

The screw marked increase on the in-
fradyne intermediate amplifier should
bring the signals up to a peak and throw
the amplifier into oscillation when
screwed down. [If it does not do so, a
small choke coil inserted in the B battery
lead of the intermediate amplifier will
rectify the trouble.
very small, consisting of 8 or 10 turns of
silk or cotton covered wire No, 20, 22,
or 24 wound around the finger. Bunch
the turns and tie them in two or three
places with string so they won't spring
apart. Solder this choke right in series

[Continned an Page 46)

This choke coil is-

i
[



Converting A Five-Tube Set to An Infradyne

A Description of An [nfrad}'nc Adapter Applicablc to Any Tuned R. F. Set.
Also Some Suggestions for Selectivity.

r"lj""HDSE who have followed the ser-
ies of articles on the infradyne cir-
cuit which have been appearing tn
these columns since August, 1926, have
recognized the fact that a complete in-
fradyne set consists of a five-tube tuned
radio frequency set plus an oscillator-
mixer and a three tube infradyne ampli-
fier unit. In operation, the received sig-
nal is first amplified at radio frequency
in the first two stages, then changed to a
low wavelength of about 90 meters by
the oscillator-mixer, then .'lmpl[ﬁrd to a
still greater degree by the three stages
in the infradyne amplifier, then detecred
or de-modulated by the detector tube,
and finally amplified by two audio fre-
quency transformers and tubes. In ef-
fect, an oscillator-mixer and infradvne
amplifier have been merely added to a
five-tube set.

That this addition can be easily made
to almost any tuned r.f. set, including
the neutrodyne, has been conclusively
demonstrated during our laboratory
tests. Consequently we have designed
an infradyne adapter which will trans-
form an existing five tube set into a
complete ten tube infradyne set. This
change can be readily made in a few
minutes by simply adding the oscillator,
infradyne wunit and second detector
whose constructional details were given
in August RADIO,

As may be seen from the adapter cir-
cuit diagram in Fig. 1, the output from
the plate of the original detector tube,
now used as a mixer to give the sum
frequency, is connected to the infradyne
adapter. ‘Then the output of the infra-
dyne adapter is connected to the input
of the first a.f. transformer. This, with

the necessary battery connections, com-
The only changes made

pletes the joh.

Rear Fiew of Infradyne ddapier.

By E. M. Sargent.

Panel Fieww of Infradyne ddapter,

in the original set 15 to disconnect the
wire joining the plate terminal of the
detector socket to the P terminal of the
first audio frequency transformer, to
remove the audio by-pass condenser in
the tuned radio frequency set (if there

minal of the first a.f. transformer. Then
make the battery connections as indicated
in Fig. 1, first disconnecting the 4 bat-
tery from the set.

The complete unit to be added can be
mounted on a panel and baseboard, as

lf— I P er—
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Fig. 1.

is one), and to add a 30-chm control
rheostat for the first detector tube (if
not already installed ).

To add the infradyne adapter, con-
nect its input terminal (point I of the
tapped inductance) to the plate terminal
of the detector socket and its output (the
plate of the 2nd detector) to the P ter-
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Circuit Diagram for Infradyne ddapter.

shown in the pictures, and installed in
a separate cabinet which may be placed
near the main set so that the additional
dial control of the oscillator can be con-
veniently operated.

The panel is Tx18x3/16 in. and the
baseboard 9x17x3/4 in. The parts used
in the pictured unit are 1 Remler No.
700 infradyne amplifier, 1 Remler .0001
mfd. variable condenser, 1 Sangamo
0005 mfd. fixed condenser and 2 meg.
leak, 1 bypass condenser (1mid.), 2 CX
type tube sockets, 1 d. c. voltmeter {(0-5
volts), 1 rheostat (30 ohms, Frost), 1
ballast resistance (%4 amp.), 1 filament
switch, 7 binding posts, and 1 tapped
inductance.

The tapped inductance consists of
three coils, one 10 turn and two 30
turn: of No. 24 d.sc wire, all wound
in the same direction on a 154 in. diam-
eter formica tube 3 in. long, as shown in
Fig. 2. The space between turns s
T;g. in.

All connections should be soldered.
If solid solder is used, a non-acid solder-
ing paste is the best flux, using the paste

15



very sparingly, especially in the vicinity
of the tapped inductance. If rosin core
solder is used no other fAlux is necessary.
Bur take care to “sweat” the joint with
the hot iron until the solder runs into
place, giving the wire a tug to be sure
that the solder and not the rosin is
helding the wires together. As rosin is
a non-conductor and Joes not ruin insu-
lation rosin-core solder is particularly
good if properly used.

p— - —

Fig. 2. Tapped Inductance.

Operation

SE “A" tubes in the first four sock-

ets of the tuned radio frequency
set and either an "A" tube or a power
tube in the last audio stage. [In the
adapter, use three 99 in the infradyne
amplifier, a 99 in the oscillator and an
“A" tube in the detector. [f the oscil-
lator coil is built with care, and the
Eemler 0001 mfd. condenser used with
the “high minimum"” setting (see in-
structions regarding this in the conden-
ser box), the Remler dial will ser at
about 48 degrees for 550 meters, and
142 degrees for 200 meters. This is a
straight line frequency condenser and
therefore the 96 channels used in broad
casting will be evenly distributed over
the 94 degree swing of the condenser.
This is practically one degree per wave
band, which greatly simplifies tuning.

In the infradyne circuit, the oseillator
condenser turns in the opposite direction
from the tuning condensers. That is,
the highest capacity setting is used to
get 200 meters and the lowest to get
550 meters. This makes the tuning
somewhat confusing if the regular Rem
ler dial is used, and the writer recom-
mends that this dial be replaced with a
CCW dial. Also there is no reason why
the dial should permanently read from
+8 degrees to 142 degrees, and it is bet-
ter after the limits of the broadeast band
have been ascertained to reset the CCW
dial so that it is on 0 for 200 meters.

To put the set in operation, the writer
recommends making the adjustment on
a moderately distant station,—some sta-
tion that is out of daylight range but
that comes in loud at night. The dial
settings on the tuned radio frequency set
will be in exactly the same places as
when that set is used alone, and they can
therefore be made in advance if a log
sheet is at hand. Put the four indica-
tors on the infradyne amplifier ar 0, tune
in the station with the dials on the tuned
radio frequency set, and then slowly ro-
tate the oscillator dial until the station 15
heard.

14

Sometimes the station can be picked
up at more than one place on the ascil-
lator if the other dials are not also
moved. If this happens, locate all pos-
sible oscillator settings and select the
loudest one. This will be the infradyne
setting. ‘'hese other oscillator settings
are freaks which oceur in any set using
an oscillating tube, and the only time
they appear is during a test of this kind.
During normal operation of the set, no
station ever appears more than once, un-
less the broadcast station itself emits a
harmanic, in which case of course it will
be heard on any set on one-half its fun-
damental wave length.

Afrer the oscillator setting is deter-
mined, adjust the four indicators on the
infradyne amplifier for maximum sensi-
tivity, and also adjust the “increass”
screw as per the instructions that come
with the amplifier. If the set will stand
it, 2 small by-pass condenser, usually not
over .0001 mfd., may be used across the
first audio transformer. This should not
be put in, however, until the receiver
and adapter have been tried without it
first, as the insertion of this bypass
sometimes causes troublesome oscilla-
tions.

This infradvne adapter makes a big
improvement in a S-tube set and true
infradyne results can be expected. It is
particularly good with sets of the single
dial variety, as the resulting receiver is
then only a two dial set and is easy to
operate,

Increasing the Selectivity
AS \WE have reports of a few cases

of insufficient selectivity with sets
that were built in accordance with the
directions given in August RADIO, a
few suggestions may be helpful in getting
the fine results of which this set is cap-
able. In every case the trouble is due
to failure to properly line up the circuits
tuned by the triple variable condenser.

This difficulty can be remedied very
easily by mounting two vernier conden-
sers on the panel, one on each side of the
main antenna tuning dial at the level of
the vernier tuning knob. We have found
the extremely low minimum capacity of
the General Radio No. 368A admirably
adapts it for this purpose.

After these have been mounted, re-
move the tubes from the infradyne am-
plifier, the oscillator, and the second de-
tector  sockets. Then disconnect the
wire from the plate terminal of the first
detector socket and from it run a jumper
to the plate terminal of the second de-
tector socket, The set will now operate
as a five tube tuned radio frequency, sin-
gle dial control receiver, and this can
be adjusted without having to bother
with the infradyne amplifier at the same
time.

With the set connected in this way
and the shield plates of the condenser
set half way between sections, tune in a
local station between 400 and 500 met-
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ers if such a local station exists. [f not,
take the nearest powerful station in this
band. The Continental condenser is so
constructed that the rotor sections are
held in place with set screws, and loosen-
ing these will permit each rotor separ-
ately to be swung to any desired angle
with respect to the others. With the set
turned on and the station tuned in,
loosen the set screw on the rear rotor sec-
tion, and with the main rotor shaft held
stationary slowly rotate this rear sec-
tion until the point is found where the
signal comes in the loudest. Fasten it
there. Do the same with the center sec-
tion, and fasten that in its new position.
The antenna section need not be
changed, as that section determines the
received wavelength anyway, and is
therefore already in its right place. As
the three sections are thus brought into
alignment, the amplifier will be thrown
into oscillation, and the rheostat will
have to be backed down to control it.

Notice now the relative positions of
the three rotor sections. Those two that
are farthest enmeshed with the stators
are the ones that need the two trimmers
(variable verniers). If the three are
practically in line with one another, then
the rear and center sections are the ones
that need the verniers. Now connect
them across the two sections where they
belong and set each trimmer at one-half
its maximum capacity. Then tune the
station in again, and when it s tuned an
dead center, once more adjust the rotors
by the set screw method. This is the
final adjustment, and if the set is thus
lined up between 400 and 500 meters
the trimmers will handle it all over the
dial. Log a few local stations on differ-
ent parts of the dial as these settings
will come in handy when getting the rest
of the set lined up, and then cut back to
the infradyne hookup.

The infradyne equipped with trim-
mers as above is a far more selective set
than the one originally described, and
a larger antenna can be used with it. In
fact, 50 fr. or more with a .0001 mfd.
scries condenser will give the best all
around results. The ability of the set
to handle this enlarged pickup will re-
sult in more DX and in more powerful
signals from the stations within 1000
miles radius. In fact, this ar
rangement comes mighty close to the
ideal in a radio receiver because it can
be used with a large antenna which will
pound through the energy from even a
very weak station, and the selectivity is
still great enough to cut through the
local stations.

Drilling dimensions for the General
Radio No. 368 A verniers are as fol-
lows. Distance down from the top of
the panel, 5-5/16 in., distance of first
hole from left hand edge of panel 6-3/16
in., distance between the two trimmers
5-9/16 in., size of hole for mounting
trimmer condenser, 3/8 in.

(Continued om Page 76)
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Two New, Wonderful Tube Developments

For Foltage Amplifiers
TYFE “G*

Ml ¥V 58 Fil. Amp. 8.15
Plata Vsl 90-i80

For Quality and Folums TYFE"H"
Fil. ¥ 5.0 Fil. Amp. #58
Fhate Valts 47-98

mars pewer withoul svar
bading ihan auy oiher availabis
Fligls Mu Average Voltags Am
plifcation 20 Average ouipul

W ¥ell "B wik 43 Vel “C
Battery, Averngs Muwtmal Comdus-

hmpedanss 25 008, Price §2.50 ranee B4, Pries 1054

You can SEF the difference Il

e
Wik CECO T'ype “G" and Type
“H™ mbes increased quality and
volume are especially noticeabls
in smch wwems as LYNCH
Power Amplifier and “B" Sup-
P‘!‘ arid Brmninﬁ-ﬂqug Hook.

i

Al

with €€ Tubes

The outside of CECO is like other tubes. It is the “know how,”
the care, the scientific skill built into the INSIDE that makes
CECO tubes different and superior as detectors, as amplifiers.

Repeated testing at every stage of manufacture protects and in-
sures the quality of every CECO Tube.

“Best by Test” in the Laboratory
“Best by Performance” in the Home

o

i

C.E. MFG. CO,,Inc.

PROVIDENCE, R. 1, U. §. A,

Largest Plant in the World making
Radio Tubes Exclurively

] THE CE CD
PLANT AT

LARGEST IM

THE WoORLE

HARING TUBES
EXCLUSIVELY

' To keep postedon ||

INFRADYNE

IST RF

RADIO FOR SOUTH SEA
EXFEDITION

Zane Grey, the novelist, is taking his big
schooner, the Fisherman, for a year's cruise
to Australia, New Zealand and the Souih
Seas (recently made famous by Gilda Grey),
Wilford Deming, Jr., of Los Angeles, is in-
stalling aboard her the finest of long and
short wave radio equipment, There will be
a Navy-Marconi %4 kw. spark on 600, 700
{ and B00 meters, and a 1 kw, 500 cycle tube
transmitter on the amateur bands of 20, %0
and 80 meters, to be normally operated om
40 meters, The receivers will be as fol
lows: Grebe equipment throughout, a CRT
for long waves CHé for commercial traffe
and broadeast reception, and a CRI§ for
the short wave II'.IE.IL‘. As the purpese of
this extended trip to the South Seas iz more
or less of a scientific nature, the value of
reliable radio communication is evident.
Mr.‘ Deming will accompany Mr, Gray as
radio operator, leaving early in November.
Schedules are now being formulated and ft
18 expected that this ship will become a
panter for all radio traffic o and from ships
in the South Pacific ocean.

! U. C. RADIO CLUB

Things ar the University of California
Radio Club at Berkeley, Calif., are again in
full swing. Lester D. Culley, "27, 6ACD, has
been elected president; . White, sMP,
hooked the chief Op's job and J. M. Barnen
was elected secretary. New members were
initiated inte the organization at an inform-
al dinner. Lve?rhing was conducted in an
orderly, yet underhanded manner, and all
the neophytes stood the test to perfection.
The initiation committee consisted of J. Bar-
netr, 6CTT, A. Binnewig, Jr., 6BX-6XAA,
and L. H. Sortais, ANT. At a shon
business meeting held at the conclusion of the
exercises it was decided to buy equipment for
a powerful short-wave transmitter. GBB is
to be overhauled and will soon be on the air
| again with new equipment. The entire mem-
bership iniends going dewn to the Hamfess
te be held at San Jose in October.

INFRADYNE
(Centinued from Page 36)

In the original infradyne circuit, the
input radio frequency amplifier tubes
were controlled with the filament rheo-
stat, This means of control is rather
abrupt when the set is lined up and
operating from a small antenna, and if
desired, a smoother control may be had
by the method shown in Fig. 3. In that
circuit, the tube filaments are supplied
with current through a half ampere bal-
last resistor, and the control is accom-
plished with a 500,000 Centralab or

Carter variable resistance inserted in the
B battery lead. A 1 mfd. bypass con-
denser must be connected between the
| plate side of this resistance and the fila-
|*ment to provide a low resistance path for
l the high frequency current.

IMD RF I5Y DET

suggestions and AE
improvements | :

|

:

-

Why not subscribe now to
"RADIO" for 6 months at the

special price of $1.00—saving
you 209 ?
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The Infradyne Amplitier

An Interesting Account of Its Evolution and of the
Reasons for its Peculiar Design eatures

HE heart of the infradyne circuit
ig the three stage tuned radio fre-
quency amplifier that operates on
86 meters and which is known as the
infradyne amplifier. The development of
this amplifier involved many months of
experimentation and a great deal of re-
search work before success was achieved.

The infradyne circuit consists of two
stages of radio frequency amplification at
the incoming frequency, a mixer tube,
three stage of radio frequency amplifica-
tion in the infradyne amplifier, a detector
and two stages of audio. The two stages
of amplification at the incoming fre-
quency are not particularly efficient, be-
cause of the fact that this part of the
circuit must be varied over the whole
waveband and it is almost impossible to
make an amplifier which will work effi-
ciently at all wavelengths between 200
and 550 meters. This input amplifier is
in the infradyne to increase its selectivity.
This throws the main burden of amplifi-
cation on the infradyne amplifier, and it
is therefore important that this be very
efficient, being comparable in efficiency to
the intermediate amplifier of a super-
heterodyne.

When we first started to develop this
cireuit we did not know at what wave-
length it would be necessary to operate
the infradyne amplifier. Our first experi-
ment was performed using a neutrodyne
adjusted to 200 meters for the inter-
mediate frequency. This worked very
well, except that the resulting receiver
had a blank spot an the dials around 400
meters, the point at which the oscillator
and the incoming wave crossed each
other, From this experiment we readily
saw that the wavelength of the inter-
mediate amplifier would have to be less
than half of the lowest wavelength that
we desired to receive. As we wanted the
receiving set to be efficient at 200 meters,
it meant that the intermediate amplifier
would have to operate at a wavelength
of less than 100, We therefore next
proceeded to reduce the wavelength of
the neutrodyne.

The reduction of the neutrodyne's
wavelength was accomplished a little at
a time. A few turns would be removed
from each of the secondary coils and an
oceasional turn from the primaries and
the neutralizing tap changed to a new
position before each test was made. In
this way the wavelength of the neutro-
dyne circuit was gradually reduced to
150 meters.

Up to this point the Infradyne cis-
cuit as a whaole had operated very well,

By E. M. Sargent

exhibiting extreme selectivity combined
with good sensitivity. In fact, the only
drawbacks to the circuit in this form
were, first the hlank spot on the dials at
twice the wavelength of the intermedi-
ate, and second the fact that the oscil-
lator was traveling through the broadcast
wave band. However, as soon as we
dropped below 150 meters the selectivity
of the circuit suddenly disappeared and
the whale infradyne was no more sclec-
tive than a good two stage radio fre-
quency set operating on the main wave-
length. At first it was thought that this
decrease in selectivity might be a natur-
al process which was fundamental in the
sct because of the fact that changing the
broadcast frequency to a higher one, ac-
cording to the selectivity formula, will
naturally breaden it. Investigation
proved that this was not the case, as our
loss of selectivity was entirely too sudden
and too great to be accounted for in this
way.

teristics than the circuit through the grid
to plate capacity of the tube and the pn-
mary of the next coil, the result was two
circuits of slightly different wavelength
reacting upon each other. The capacity
of the tuning condenser was no longer
high enough to eliminate the effect of
these strav circuits and therefore the tun-
ing of the neutrodyne became much
broader as the wavelength was decreased.
Continued experiments  indicated that
this circuit would not be suitable for the
extremely short wavelengths at which we
wanted to amplify.

Mext the cireuit shown in Fig. 2 was
tried. This is known as the bridge cir-
cuit, As the stray tuning circuit through
the grid to plate capacity is exactly coun-
terbalanced by the neutralizing capacity
it appeared that it would do everything
that was desired. A split condenser is re-
quired with the bridge circuit in order
to tap the center of capacity, but this split
can he obtained by two small fixed con-

QECTECTIIXCE
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Fig. 1. Hazeltine Neutralizing Civenit.

Fig. 1 shows the circuit diagram of
the neutradyne that was used in this ex-
periment as the intermediate ;u'npliﬁcr.
As the wavelength of this neutrodyne
was dropped below 200 meters it was
necessary to maintain a high inductance
to capacity ratio in order to get good
amplification and by the time the wave-
length was reduced to 150 meters, the ca-
pacity of the shunt tuning condenser was
less than 00008 mid. The neutraliz-
ing circuit through N, to the point f,
on the coil and thence through the bot-
tom part of the coil to €, now began to
have a very definite effect on the tuning
of the neutrodyne. As this neutralizing
circuit was of slighf]y different charac-

A,

I_l

densers connected in series and both of
these can be tuncd by a single variable
condenser connected in parallel across
the two.

Substituting this bridge circuit for the
intermediate amplifier, we were able to
drop the wavelength ta 90 meters, mean-
time of course, making the necessary
changes in the coils. However, as the
wavelength was dropped it became a
more and more difficult process to adjust
the circuit to neutralization. The tun
'il'I.E l;undr:rl.sers lll;l.[l H m:lximum Cﬂp:lﬂ:[t}'
of not over 00005 mfd. and the con-
densers used for neutralizing were one
third of this capacity. The neutraliz-
ing condensers then had a very pro-
,

;
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Fig. 2. Briddge Method of Neutralizing,
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nuowiwed effect upon the tuning of the
arcult and itk the services of a radio
expert to tell when these condensers were
adjusted ar the neurralizing point,  Any
adjustment wf the newtralicing condens-
ers would stop oscilliarion because if they
were nut neutralised thes would detune
the circut cavugh 1w stop it and cunse-
-Im‘l:ilh the Ir:u|til|;; Jll!|r|ir:rr Wods ol sEY-
en conrrel atfair, which was |'||1pr:|_ui[l|.,

4 in., the amplifier will lock up in uncon-
trullable osciliation.  “T'he fixed conden-
sers must be mounted hurizuntally, be-
ciuse if they are turned up edgewise the
capacity berween them will be great
enwugh to by-pass an appreciable parr of
the high frequency emergy. The circuit
as a whule must be laid out in such a
way that the easicst path fur the high
trequency current to fullow is alung the

& -1

&

-

=
"

Fig ¥V Cironit Diagram of laleadyas damplibier [ aus

After a great deal w1 experimenting
the circuit shown i Fig. 5. was desel-
oped.  This is the vircuit which &5 nuw
used in the intfradvne smplitier umt  In
the strict seniwe uf the word this is Ml
o neutralisoing circuit, lostead of new
tralication  the et of the tube ca
Plu‘ih i climinared by 4 radio oy il
chuke in the plare arcwr.  Thie radi
troqueny chube s alss the primary w
the nest radio Ireueiy transtufme!
I'he coupling betveen the vl and cun
denacr virvuit and the input ut the tubses
v vanied throush & WS mrd cuaden
wrf L]r;lr;ul!t' thiis vapanity dedfeases
the woupling e thic ot 2t which ws
willations vrase Lhis moethoad or srup
pang vltllation: .+ s cthe cnt that a ver.
large promar. w osoondsrs couplun:
the radio treguency tranmsTwimsees oan be
wsrd with the geaclr tha: a E'u.q] T8 afy

fer w? the :-_:“Iu] L] L P T whtaned The
variatiolt vl they wvugling s, oot dues
Mol 2™t the sgnal ciren ") F o gegely

siups the sl osoidlatnan w1 the aroin
It alwe has the coreer o1 sharpenmng the
g ol the cirouits s the damnpun, o1
feut of the tobe wit 2w Tuied ciroun? s
et b vt thes e ten

Ao evamnatioh ! big 4 would lead
tw the cumluswon that the grds ot the
tad.s sreguencs tubes are wpen © Huw
Yty ot the cave bevauss Jue e
wudll
the w rng o the tube saless
and thie tube bass oas well s oineade the
tube  ac!- ahoged leak s presems
teborp b tutse at o cunetane god baas
Meass. romient wt the plare currer @ Jiawn

A IR
unay Jdatle leaka e throush the

draisrrs

Lo LIV

by he tules Iw"l. fr LT 4 F B4 B |l|..,i|-|.1.|'-:|
et vaulee whah
s 2f -

st whoon the rubes s, liny byt

= ...'II\! bigas 1= aeor
ot o the L sEsclenetie curne

A by boen stated i pres s artides
the telative [ENC L TP [T | the frarts an this
amy D mer play an unpaortant §art ot
sucness Uhas o partcularly true or the
preat wi of the cwils i respect o that wi
the rubes. 12 the tules are placed in the
teld 1 the conls cven a3t g distane wi § 1o

s,

wites wie which it s desired e have it
rranel

Phuning the desclopment of the infra-
dine amplifier 31-A tipe rubes were
ussd  The "' were later substitured
because it was fuund that the amplifica-
Faneny 'HI'.'I '.'l'!llrl' Th o wl tuhl.' LT T lhr
saitie and the saving i flament current
with the %% nade it worth while 1o us
the unall tubes  'he difference in ca-
pacity betwern the W1 A and the 99 4
et cnwugh 1w make any difference in the
amw it ot amplificaten thar can be wh-
faincd

Whicn the mrrsdvne smpliner i used
wi the fegular 1en tube lonfrady ne circus
the wire oo the plate of the muver tube
tu the tersmunal marked “plae” on the
ampliner 42 an M mieter lead and cun-
siritly shuuld be run as short and di-
oo as *I-..lull',-lr s |r1-.i shwuld be as
*af avoatv s practicable frum other e
tal o owbvicats s wiherwise wume ot the
hich stequemy energy will be by passed
teture it enters the amplifier  The im-
b= e ot funmg this lead mothe nghe
wa. wall be readily understaad wihien
o stated that a pecoe w1 shiclding | an
long placed arvend this wire snd ground.
ed wall by pass the M meter npur o the
atinplif o1 i cffcatinely that even 3 clone-
I cvupled wavemseter canmst be bhesrd
'I!hluu;h it

Inweany clectrie lamps tur vulrage oun.
trul tur batteny climunaters be sure tw
uw the cumet siee lamps specitied in the
Wt s and o et sulhnluir wiher
sees a such lamps are of such high re-
sistarhr That even a change such as the
cubstitutisn of & 40 warne lamp where
the speciwcanmans call for 3 S0 warnt one
will throw vour putennals hopelesly out
ul balamer, and may destrony the cficsent
s FATHASN Gl VT st

Unacvuuntable noes muay  aniginate
trom high ressstance pround conmections.
It vou suspect such a thing, try a 50 {.
lempgth wf wsulated wire 38 & counter-
P
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THE RADIO SEASONS
By C. SteaLing GLEASON
MDD it cometh to pass that ence
more are gone the days of the
summer, and winter draweth
near.  And our scribe sitteth himseld
down and pondereth long and deeply,
and his musings follow this wise: The
year of radio divideth irself inte four
SCARONS.

The first of thess cometh with the
passing of summer and the approach of
autumn. The radio man sitteth befare
his recepror, and listeneth desultorily to
what passeth upon the air, and lo! his
heart is gladdened and his pulse quickens.
for the static crasheth less loudly and
gune is the constant frying which drown-
eth the far distant signal. And there
remaineth but few of the violent noises
which of late so paincth his ear, but in-
stead is heard the live crackling which
indicateth thar somewhere is life separ-
ated not by the impenetrable dead wall
uf incessant static. And the fan of ra-
divcast heareth a far-off carrier wave
which pulsateth and straineth at the
bunds of summer; he sitteth patiently in
the hope uf hearing pronounced the call
levters thereof, and trieth connecting
une mure the long antenma, in the place
of the shurt indoor wire of the summer
munths.  And the ham in his shack rak.
eth the old “one-step” from the shelf
where it hath reposed during the long
months of summer, and connecteth it
the detector, whereto he hath formerly
attached the "phones because of the loud
ness of the static,. And he beareth as
frum afar the faint peepings of count-
less faroff ew's, and longeth mightily
fur the return of the golden seasan of
great distance.  Even at sea doth the
cvmunercial op sense the passing of the
dug dayvs and curseth lem fervently the
vhance which hath given spark signals
the cunustency of mush and the sem-
blance wf static when received on an
oscillanng detector,

Muw is begun an era of new life.
Evernuhere i heard the sound of the
drilling of pancls and the him of the
suldesing iron. Once more the gather
ing custumers bring gladness to the heart
uf the radio dealer, and the cash register
is heard anging its jovful song, The
newspaper agan printeth schedules of
distant starions, and on the aews stands
appearcth the call-book and the The
perwdical of radie turneth from batten
cluninaror and static eliminator w ar-
cuit tricks and distance dope. The ser.
vice man droppeth many a gentle hini
a1 rebuilding and i and
mnl-mi:mh t-;-!lr the - re-
sults neighbor Jones acros highway
enjoyeth from his rebuilt Dynaplex. The
distance map is renewed, and the tube re-
juvenated. Once more the presidens
calleth together the radio cdub, and
clubhouse is full o overflowing, so
the davenport groaneth and *‘lcﬂ "
filled with many sosp bowes

(Continnsd on Page 83)
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Infradyning R. F. Receivers

Directions for Adding An Infradyne Amplifier To Give Greater Range and
Selectivity to Four Standard Circuits

HE great sensitivity and select-
| ivity now necessary in order to
receive distant statjions through
local interference may easily be secured
by adding an infradyne amplifier to al-
most any standard circuit. The general
directions for doing this, as described
by the writer in October, 1926, RADIO,
brought many questions regarding its
application to specific circuits. Conse-
quently this text is written to give
detailed directions for converting four
popular kit sets, the Browning-Drake,
Hi-(}, Counterphase, and Silver Six, into
an infradyne,

The Sargent-Rayment infradyne is
merely a well-designed tuned r. f, and

By €. M. Sargent
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Separate Imfradyme Adapter With Switch Control.
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Circuit Diagram of Sepa
audio amplifier plus a mixer tube, oscil-
lator, and a three stage 86 meter ampli-
fier, which are inserted between the last
r. f. stage and the detector.” Any similar
tuned r. f. set can be likewise adapted,

either incorporating the complete infra-
dyne unit as an integral part of the set
or using it as an external unit mounted
in a separate cabinet.

rate Imfradyne Adapier.
Infradyning the Browning-Drake

THE former method is illustrated

in the picture and diagram of the

converted four - tube Browning-
Drake receiver. This circuit uses one
stage of neutralized tuned r.f, a regen-
erative detector, and two stages of audio
frequency amplification, although three
stages of audio are often used, in con-

nection with impedance or resistance
coupling.

In order to shorten the high frequency
leads, the infradyne unit was turned
around so that the grid, or input lead,
was at the left end of the baseboard,
looking at the set from the back, with
the mixer tube placed directly back of
the Browning-Drake regenaformer, The
detector tube, connected to the output
of the infradyne amplifier, has a long
plate lead to the audio frequency ampli-
fier, which is placed at the extreme left
end of the baseboard near the input of
the infradyne amplifier. But as a .001
mid. by-pass condenser prevents r.f.
from going through this lead, no harm
is done. The r.f. tube is controlled by
a 30 ohm filament rheostat, which is
placed at the right of the panel, looking
at it from the front. The 30 ohm rheo-
stat in the mixer tube filament circuit
is at the left of the panel, and controls
the volume of the set, while the r.f.
rheostat controls the sensitivity,

I A
Tf.f-‘ﬂt.’-‘fﬂ-‘ TS E INFRADYHE UHIT
_L !;1 : F:? oBt phA- gh+t . i émg
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Browning-Drake Circuit With Infradyne Adapler Permanently Wired,
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Complete Browning-Drake Infradyne Receiver.

As it was found that a type A tube
could be used equally as well as the
type 99 shown in the picture, the circuit
diagram is drawn for an A tube. The
connections to the tickler are not shown
in the diagram, as it developed that
sufficient regeneration was had in the
r.f. tube as it approached the oscillating
point. The tickler can be connected in
the plate circuit of the mixer tube, next
to the tube plate, if wanted.

The infradyne oscillator as shown in
all diagrams herewith, is tuned by a
0001 mfd. Remler straight line fre-
quency condenser, used in conjunction
with a tapped inductance having the

Dhpey Soluvs: 50Ty
i ] £

'{_

i T 0ie
R .74
oo )
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.R*T-'Iﬁfﬁ‘!
i, I s

Tapped Inductance Specifications.

dimensions shown in sketch., Thus defi-
nite directions for setting the oscillator
condenser for minimum and maximum
wavelength settings can be given once

NG s

for all. In the regular infradyne circuit
a 00035 mfd. variable condenser is used
in series with a .0005 mfd. fixed con-
denser with a tapped inductance having
less turns. Using the .0001 mfd. vari-
able condenser, the Remler dial will set
at about 48 degrees for 550 meters, and
142 degrees for 200 meters. Since it is
a straight line frequency condenser,
there will be 96 ten kilocyele channels
in the 94 degrees swing of the con-
densers, practically one degree per
channel,

Adaptation of the Hi()

TYPICAL five-tube circuit is the
Anaw Hammarlund Hi(} shielded

receiver. It consists of two stages
of shielded tuned r.f., shielded detector
and two stages of transformer coupled
audio. As this set comes in kit form, it
is easiest to build it in the usual man-
ner, installing the adapter after the five-
tube set is completed and working prop-
erly. The general arrangement of the
Hi() can be seen in the picture, which
shows the two shielded stages with twin
condermsers on one shaft, making an ad-
mirable front end combination for the
infradyne amplifier.

The diagram of the adapted Hi(}
shows a switching circuit whereby the
adapter can be cut out, and the fila-
ments of the ad#pter tubes turned off
when the five tube set is to be used
alone, This scheme requires two switches
s0 as to avoid long 86 meter leads and
capacity between switch blades which
would occur if the two switches were
combined in one. The switch in the
detector plate should be a Federal No.
1424W anti-capacity kev, it being a
four-pole double-throw switch with little
capacity between switch blades. The
switch in the mixer tube plate circuit
may be a Yaxley antenna switch having
three contacts. One of the four switch
groups of the Federal key should he
used to turn off the filaments of the five
tubes in the adapter when not in use,
as is shown in the diagram. This switch-
ing device can be employed in any other

The Hammarlund Hi) Receiver.
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Schematic Diagram of Hammarlund HiQ) Receiver With Infradyre Adapter,
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Circuit of Counterphase Power Six Comverted to An Infradyne.

set, but is shown in the HiQ) circuit only
50 as not to confuse the reader if the
switches are not wanted.

The necessary changes in wiring the
Hi() set are as follows: Disconnect the
wire leading from terminal P of socket
No. 3, as designated in the instruction
manual accompanying the HiQ kit, and
run flexible leads from terminal P of the
socket, and terminal P of audio trans-
former No. 1, to the switches on the
adapter. The detector tube in the Hi)
set becomes the mixer, and the new de-
tector tube in the adapter has its plate
connected to terminal P of the first
audio transformer, as is shown in the
diagram. No other changes are neces-
sary, and the adjustment of the two rf,
transformers, or of the audio end need
not be changed in any way.

The circuit diagram shows the grid
leaks connected from the grid to the
filament. It may be left shunted across
the grid condenser as in the regular Hi(}
circuit with equally good results,

If it is inconvenient to solder a wire
to the P terminal of socket No. 3, the
old wire coming out of the hole in the
side of the shield can be extended by
splicing the piece of flexible wire to it,
with the joint carefully taped to pre-
vent a short circuit with the shield, As
the HiQ set has all important r.f, leads
shielded, the adapter may be placed in
a cabinet, and set on top of the HiQ
cabinet, so that its tuning dial will be
directly over the HiQ tuning dials so as
to facilitate tuning,

Conversion of the B. T. Counter-
phase

HE six-tube unshielded receiver

I employing toroid or other enclosed
field coils, is represented hy the
Bremer-Tully Counterphase Power Six,
described in December, 1926, RADIO.
Here the three stages of tuned r.f. are
controlled by two twin condensers. The
changes in wiring are simple, since the
detector plate lead is easily reached with
the soldering irom. It is advisable to
mount the infradyne adapter to the left
of the Counterphase, so that there will
be no interconnection between the wir-
ing of the adapter, and the r.f. end of
the Counterphase. The diagram is shown
as a complete unit, as though the infra-

dyne were built in the set, but to convert
a Counterphase to an infradyne, it is
only necessary to proceed as in the Hi
case and disconnect the plate lead from
the detector to the P terminal of the
first audio transformer, connecting the
detector plate to No. 1 terminal of the
tapped inductance in the infradyne
adapter, and the plate of the detector
in the adapter unit to the P terminal
of the first audio transformer. If the
switch combination is desired, use the
same manner of connections as is shown
in the HiQ)} diagram, making certain of
the connections to the filament breaking
contacts of the anti-capacity key, 0
that when the adapter is not in use, its
filaments will not be lighted.
(Continued om page 54)

Wiring Disgram of Silver Six, With Infradyne Adapier.
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Infradyne Tips

Simple Changes for Controlling Volume and Oscillation, Increasing Amplification,
and Operating From Battery Eliminator

HOSE who have built the Sargent-

I Rayment infradyne as described

in November, 1926, RADIO may
be interested in a number of slight
changes that make for smoother and
simpler operation. Practical experience
has shown that the 50000 ohm resist-
ance across the grid and filament of the
mixer tube iz not needed unless the set
is located close to local stations whose
volume is too great. Its place on the
panel may be taken by the baseboard
rheostat, which is used to cut down the
filament current in the mixer tube,
thereby reducing the plate current from
the constant 90 wolt supply. ‘This
change is shown in Fig. 1.

If the 50,000 ohm resistance is re-
tained it should normally be left in the
“off” position, cutting it in only when
necessary to reduce the volume of locals,
The wsual 50,000 ohm resistance sur-
rounded Dy a nickel-plated shell is not
suitable for this circuit, as it reduces the
sensitivity and Dbroadens the tuning.
The Frost 836 unil was especially de-
signed for this circuit, being wound with
fine resistance wire on an insulating
strip placed around a hakelite core.

Two-thirds of the infradvne's selec-
tivity is due to the two r.f. stages pre-
ceding the infradyne amplifier. The set
is most selective when these three cir-
cuits are in resonance, when the tend-
ency to oscillate is also the greatest. This
resonance is controlled by the two trim-
mer condensers on the panel, which
should first be set so as to give maxi-
mum oscillation. The oscillation can
then be stopped by cutting in more
plate resistance with the 200,000 ohm
variable resistance marked “volume con-
trol"” at the right of the panel, It may
be necessary to slightly readjust the

If. o NF

By E. M. Sargent

main tuning dial after tuning the trim-
mers. The trimmers require less atten-
tion when used with the Cardwell three
gang condenser than with some others.
A third trimmer inside the set is left
fixed at one-third to one-half its maxi-
mum setting.

The three trimmers are necessary be-
cause of the single dial control of the
three tuning condensers. Each of these
condensers is associated with an induct-
ance coil, all three of which have the
same characteristics, so that the same
condenser capacity will tune them to
the same wavelength. But as the total
capacity of the three circuits is seldom
the same, any unbalancing must be
equalized by the trimmers.

Thus the capacity of the first tuned
r.f. circuit varies with different anten-
nas. The capacity of the second is af-
fected by the length of the grid lead.
That of the third by the grid condenser
and leak. With matched coils the three
circuits should stay in line after the
trimmers have once been adjusted,

Failure to stay in line, which is indi-
cated by having to re-set the trimmers
for different wavelengths, means that
the three sections of the triple variable
condenser do not change equally in ca-
pacity. A slight readjustment of a good
type of condenser will often correct this
unbalancing so that the trimmers need
not be touched., Some condensers can-
not be changed and reliance must be
placed on the trimmers.

When a condenser is set for maximum
capacity the rotor plates should be ex-
actly half way between the stator plates
when looked at through a piece of white
paper. If they are closer to one side
than the other an experienced radio

loosening the nuts that hold the stator
in place and sliding the stator around
until its plates are in the right position.
Never try to bend the plates.

Smoother operation and increased
amplification may often be obtained by
using 67% instead of 90 wolts on the
plates of the small tubes while retaining
00 volts on the large tubes, This may
be done by changing one connection in
the set, as shown in Fig. 1. In the set
described in November RADIO, the
change is made by first removing the
joiner wire between that leading to the
90 volt binding post and that tapped off
the wire (below the 1 mfd, condenser),
joining No. & on the oscillator coil and
the £ post of the infradyne amplifier.
Then run a wire from Ne. & to terminal
B on the first audio transformer, This
puts the B supply for the 99 tubes on
the 45 volt binding post, which should
be connected to the 67% volt + B bat-
tery clip. This also supplies 67% wvolts
to the two detectors which will operate
as well on 67% as on 45 volts,

The critical adjustment of the rheo-
stat on the first detector tube may be
eliminated by putting a .001 mid con-
denser and choke coil in the plate circuit

|
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Fig. 2. Alternative Method of Plate Supply
to First Detector.

of the tube, as is shown in Fig. 2. The

choke may be either a Remler No, 35,

Bremer-Tully, or Silver Marshall No.

275, This requires an extra B battery

- 1

Fig. 1. Infradyne Circuii Digpram with

builder can correct the trouble by (Continyed on page 60)
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SEND COUPON BELOW
FOR FREE BOOKLET

R. L. Duncam,
Director L1 A

I am cutting the price
of our radio course
to the bone because 1

need 450 more stu-
dents this month to

fill the big demand

for trained radio men.

* - -

AS {ast as we can supply gradustes the shipping
companies are enspring them up a8 fadie
operators o travel to the lar corners af the rarth,
Oither branches of radio are insésventl ¥ clamoring
for more trained men o Bl responsible, well-
paying positions on shere, 5o 1 am making this
drastic reduction in the cost of sur Home Study
Course 1o radio amateurs only to induce more
young men to make radio their life career.

Pass UL 8, Government
Radio License Examination

This course eliminaves the elementary phases of
radio with which most amaieurs are familiar, It
carries you right through the mose advanced
redioopersting technigue and trachescommerisl
procedure theroughly, It qualifies you to pass
your U8, Covernment First Class Commercial
License Examination.

Study at Home=—Send Coupon

Mareover you esn study at hame —withour giv-
ing up yoar present cccupation. Radio Institute
of America is the world's oldest radio schocl.
The instrucien is the finest obtainable any-
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special course send for booklet A -2 Just Gll in
the coupon belaw, It costs you nothing ve receive
this 40-page baoklet. chock-full of information.

RADIO INSTITUTE
OF AMERICA

Farmerly Marconi Tnstinute
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Make Your Own

Three-Foot Cone Speaker
in Less Than an Hour

LOUD-§ FROBLEM
T 1 o of flalingt Enpinsars

Completsa parts fornished in kit form. We
gunrantés this speaker the equal of any mang-
fnetured cone n
With this TH
yeu hoar all the tones,

or nt Any price,
PD{)’I‘h bfign SFEAEKER
out the true
depth and beauty of mu-u-:u' and instru-
méntil music, Can be opersted softly for
Living Room Musie or full velume for daneing,
and without trace of distortion.
Eit ineludes fameous "ENSCO™ mone onit, the
ooly direct-drive, distortionless wnit for Inrge
cones ; Alhambra Fonotex for big cone, with
brass apex, two Sepin Prints showing eabinet
or wimple stand construction. All necessary
imatructions,
Buy ﬂ::;*!ur;}wrfﬂ m-he{.:d;; our gbsoluts
ru-ﬁm . Yoor meney FOU &re n
convineed that it s the fineat re -
medium obtninsble st any price. It works on
mt. with ordinary Tubes or with Powaer

Engineers" Service Company
25 Choreh Bt. (Deak ﬂ
New York Clty

Send No Money!

Write your nams Plainly, ss indicated balow,
then mail and eomplote kit will be forwarded
to you. Just pa¥ postmasn $10,00 apon delivery,

Engineers’ Service Company
25 Charch 8t {Deak Y)
New York City

B-ELIMINATOR
VOLTMETER
I : -

This new instrument with the necessary high
resistance of 1000 obms per volt gives trise
voltage readings of the output of B-Elimi-
mators. r operation of Radle Sets ¥
B-Eliminators demands accurate knowledge of
valtage settings. Dealers and Service-men ean
get them accwrgtely with the HOFT B-Elimi-
nator Violtmeter,

Price 0-300 voli romge, §30.00. Higker
ramges of kigher prices.
BIUURTON - ROGERS COMPANY
Balea Dept. for HOYT Eleetrieal

Imatrument Works, Bostan, Mass,

Let Us Bhow Yem How to el a Complete

rusexr F IR EE

TUBE KIT
SIMPLICITY KIT, §52.50
Send Postal For Particulars
B. C. L. RADIO SERVICE CO., Inc.

221-R Fulten 8¢, N, Y. Clty
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INFEADYNE TIPS
{Continned from page 12)
lead to a 22% wvolt supply. The filament
current rheostat may be turned all the
way on at all times if this scheme is
used.

Each grid and plate lead in the set
should be kept at least % in. from any-
thing else. Do not cover them with
spaghetti and run them along the base-
board among the filament leads in an
attempt to improve the appearance of
the wiring,

The infradyne can be logged definitely
and conveniently, especially if National
type R dials are used. Instead of writing
call letters on the space available, write
the wavelength, putting the figures ver-
tically one below the other. The tuned
r.f. dial spreads out those below 300
meters while the oscillator dial spreads
out those above. The set should be
properly adjusted before starting to log,
marking the position of the four indi-
cator ends on infradyne amplifier and
putting a scratch on the plate of the
fixed trimmer to show its setting.

If the plate supply for the 09 tubes
is corrected to the 45 instead of the 00
volt post, as previously described, there
should be little difficulty in satisfactorily
operating the infradyne from a good B
battery eliminator such as the Majestic
Master B, the All-American Constant
B, the General Radio, and probably
others which the writer has not tested,
The main requirement is that the elimi-
nator delivers 67% wolts to the 45 wvolt
post, supplying plate current for the
199 tubes, 90 volts for the A tubes and
135 volts or more for the power tube,
as shown by a high resistance volt-
meter.

Any eliminator can be combined with
two 45 volt B batteries, the batteries
being used to supply 90 volts to the two
tuned r.f. tubes and the first audio, the
eliminator supplying the balance. This
elimination avoids any possible voltage
reaction through the eliminator onto the
rest of the set when the series piate
resistance on the infradyne unit is
changed,

When testing for trouble, always use
B batteries throughout. The high d.c.
resistance of an eliminator may indicate
a fault that does not exist in the set and
thus give misleading results.

EXPERIMENTAL SHOP

(Continued from page 16)
working glue can be made by mixing
with an egg-beater 18 ounces of casein
glue with 1 ounce of cold water, Tt will
be ready to use after it has stood for
half an hour when it will have the con-
sistency of very ripe Camembert cheese,
It may be applied with a spatula or
brush, which should be well washed
afterwards as the glue iz almost water-
proof when dry and dries quickly. Am-
monia will soften it. The glued wood
can be worked upon six hours after the
joint is made.



Trouble-Shooting The Infradyne

Detailed Tests and Diagrams for Testing Possible Faults in Each Part of the Circuit

LTHOUGH thousands of sets em-
A ploving the Infradyne circuit have
already been assembled and are
giving eminent satisfaction, an occasion-
al difficulty is encountered which may
be understood and remedied by studying
and applying various tests herein ex-
plained. Furthermore much of this in-
formation should be of interest and
value to any person who operates this
selective and sensitive set.

These various tests, with their special
accompanying diagrams, may be identi-
fied by reference to the complete pic-
torial wiring diagram shown in Fig. 1.
When several tests are indicated by one
diagram they have been designated by
the diagram number, followed by a, &,
¢, etc., it being assumed that the tests
will be made in the alphabetic sequence
suggested. Most of the tests may be
made with a pair of phones by the click
method, although in some cases a volt-
meter is preferable,

It will be noticed that the circuit dif-
fers slightly from that originally shown.
No change has been made in parts speci-
fied and the modifications shown can be
very easily incorporated. Those modifi-
cations indicated have been made with a
view to making the set more stable in
operation and more easily handled.
They are; it is felt, well worth while.

As originally designed, the first two
radio frequency tubes, the mixer, the
Infradyne Amplifier tubes, the oscillator
and the first audio tube were operated
at 90 wvolts plate. It has been found
that the Infradyne Amplifier is more
stable and more easily handled when

By E. M. Sargent

operated at a plate voltage of 67%.
Critical adjustment of the mixer tube
filament temperature is necessary when
that tube is operated at 90 volts. If a
plate voltage of 22% is applied to the
mixer tube and a grid leak of 4 or §
megohms is used, critical adjustment of
the mixer tube filament temperature will
be found no longer necessary. In order
that a plate voltage, different from that
applied to the Infradyne Amplifier, may
be applied to the mixer tube it is neces-
sary that a blocking condenser of 001
mfd. capacity be used as shown. Passage
of the 3500 ke, intermediate frequency
through the B battery is prevented by a
Remler No. 35 Choke Coil. The mixer

tube plate voltage is supplied from the
67% volt battery términal, the necessary
voltage drop being obtained through the
use of a fixed resistor of .05 megohms.
In order to obwviate the necessity of
adding an extra binding post, the de-
tector is operated at a plate voltage of
67% instead of 45 volts as in the orig-
inal model; operation of the detector at
this voltage will be found entirely satis-
factory. In order to effect this change,
it is mecessary to disconnect from the
Frost No. 954 Gem Jac (phone jack)
the wire originally connected between
that jack and terminal No. 6 of the
tapped inductance and to connect this
wire between terminal No. 6 of the
tapped inductance and terminal No. 1
of the first Silver-Marshall Audio Trans-
former. The 67% volt terminal of the B
battery will then be connected to the
bindingjpust marked plus 45.
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TEST NO. 1—4 BATTERY
VOLTAGE

All tubes should be in their sockets
and drawing normal current.

The filament switch should be in the
ON position; the mixer tube and center
panel rheostats should be turned on and
the voltmeter should read 3 volts.
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The test voltmeter should read & volts.
If the voltmeter does not read 6 volts
(1) The battery charge may be low or
{2) The leads from the 4 battery to the
set may be of too high resistance so that
the voltage drop through them is ex-
Cessive,

TESTS NOS. 2 A-B-C—B BATTERY
VOLTAGE

The tubes can be left in their sockets
or removed as desired.

The B batteries must be connected as
in Fig. 2.

The filament switch should be in the
OFF position.

Tests a, b and ¢ should be made in
natural sequence .

Test 2a.—The voltmeter should read
67% volts.

Test 2b.—The voltmeter should read
20 vaolts.

Test 2c.—The voltmeter should read
135 volts.
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If the voltmeter reads low in any case
the trouble is probably due to deteriora-
tion or discharge of one or more of the
B hatieries.

JIf the voltmeter pointer is unsteady
and all external connections are good

there may be a poor connection inside of -

one of the B batteries. Such a poor con-
nection would result in noisy operation
of the set.

TESTS NOS. 3 A-B—C BATTERY
VOLTAGE
The tubes can be left in their sockets
or removed as desired.
The batteries should be connected as
in Fig. 2.

50

The filament switch should be in the
OFF position.

Test 3a.—The voltmeter should read
4% wvolts. It is assumed that a plate
voltage of 90 is to be used on the first
audio tube: if a different plate voltage
is to be used on this tube, employ the
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corresponding bias recommended by the
manufacturer.

Test 3b.—The voltmeter should read
9 volts if a CX-112 or UX-112 is to be
used at a plate voltage of 135, If a CX-
371 or UX-171 is to be used in the last
audio stage employ the grid bias recom-
mended by the tube manufacturer.
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TEST NO. 4—4 BATTERY
VOLTAGE

All tubes should be -left out of their
sockels as a protective measure.

The A battery must be connected as
in Fig. 2.

The filament switch should be in the
OFF position.

The voltmeter should read 6 volts.

If the voltmeter does not read 6 volts
the lead from the —A—B-C binding
post to the input side of the filament
switch is incomplete. This lead is indi-
cated in the diagram. The dotted por-
tion of the lead is that part which could
not be drawn due to space limitations.

Tiar v 5 s i \
Frigmpad Forfops of i e ."m“-_h:.h J
o dnfrodrd Rheosts?
1 | (S
-
n:q.K-n
|- 3

Tell them that you saw it in RADIO

54 / 235
waanay amancanradicohistory com

volts.

TEST NO. 5—FILAMENT
VOLTAGE

All tubes should be left out of their
sockets as a precautionary measure,

The filament switch should be in the
ON position.

The A battery should be connected as
in Fig. 2.

The test
valts.

If the voltmeter does not read 6 volts
(1) The filament switch is defective or
(2) The lead from the switch to the cen-
ter panel rheostat is incomplete. This
lead is indicated in the diagram.

voltmeter should read 6
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TEST NO. 6—FILAMENT
VOLTAGE

All tubes should be left out of their
sockels as a protective measure.

The 4 battery must be connected as
in Fig. 2.

The filament switch should be in the
N position.

The center panel rheostat should be
in the full ON position and the volt-
meter should be temporarily discon-
nected.

The test voltmeter should read 6

If the test voltmeter does not read 6
volts (1) The center panel rheostat is
defective or (2) The lead from the cen-
ter panel rheostat to the Infradyne Am-
plifier minus 4 binding post is incom-
plete. This lead is indicated in the dia-
gram.
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TEST NO. 7—FILAMENT
VOLTAGE

All tubes should be left out of their
sockets as a protective measure.

The 4 battery must be connected as
in Fig. 2.

The filament switch should be in the
ON position.

The center panel rheostat should be
in the full ON position and the panel
voltmeter should be temporarily discon-
nected.
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The test voltmeter
should read 6 volts, B
If the voltmeter does | "=
not read 6 volts (1) The ——~

center panel rheostat is & =

defective or (2) The lead '

from the center panel 1 e
rheostat to the minus F ; L oA
terminal of the oscillator ofor . - f’ )
tube socket is incomplete. e -+.-!. 1'._,, 2l | 1% ;

Note — In the original S AN

Infradyne the filament

temperature of the oscil-

lator tube was controlled by means of a
6V-199 Amperite. If this arrangement
has been used, the test should be made
with the oscillator tube in its socket. The
test voltmeter should then read 3 wolts,
If the voltmeter does not read 3 volts
it would indicate that the wiring from
the filament switch to the Amperite is
incomplete or that the Amperite is de-
fective or that the filament of the oscil-
lator tube is open.
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TEST NO. 3—FILAMENT
VOLTAGE

All tubes should be left out of their
sockets as a protective measure,

The A4 battery must be connected as
in Fig. 2.

The filament switch must be in the
ON position.

The mixer tube rheostat (at the left
hand end of the panel) should be in the
full ON position.

The test voltmeter should read 6
volts,

If the voltmeter does not read 6 volts
(1) The lead from the filameni switch
to the mixer tube rheostat is incomplete
or (2) The mixer tube rheostat is defec-
tive or (3) The lead from the mixer tube
rheostat to the minus F terminal of the
mixer tube socket is incomplete. Both
of the leads mentioned are indicated in
the diagram.
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TESTS NOS. 9 A-B—FILAMENT
VOLTAGE

The first two radio frequency tubes
should be inserted in their sockets.

The 4 battery must be connected as
in Fig. 2.

The filament switch must be in the
ON position.

Tests a and b should be made in nat-
ural sequence.

The volimeter should read 5 volts in
each test,

Test 9a.—If the voltmeter does not
read 3 volts (1) The lead from the fila-
ment-switch to the input side of the No.
112 Amperite is incomplete or (2) The
No. 112 Amperite is defective or (3)
The lead from the No, 112 Amperite to
the minus F terminal of the first radio
frequency tube socket is incomplete or
(4) One or both of the radio frequency
tube filaments is open.

Test 9b.—If the voltmeter does not
read 5 volts (1) The lead from the No.
112 Amperite to the minus F terminal
of the second radio frequency tube
socket is incomplete or (2) One or both
of the radio frequency tube filaments is
open.

All leads mentioned are indicated in
the diagrams.

Note—If rheostat control of the radio
frequency tubes has been used, the tubes
can be left out of their sockets during
the test. The test will be made as above,
the input side of the rheostat corres-
ponding to the input side of the Amper-
ite and the output side of the rheostat
corresponding to the output side of the
Amperite. The radio frequency tube
rheostat should be turned all the way on
during the test and the voltmeter should
in each case read 6 volts.

Fedrd Moy &3 ader
Fiig mpar Phieges of 7 Brrmonaia o
Dafesdor gwd Aot bt Sorbei

TESTS NOS. 10 A-B-C—FILAMENT
VOLTAGE

The detector and audio frequency
tubes should be inserted in their sockets.

The 4 battery must be connected as
in Fig. 2.

The filament switch must be in the
ON position.

Tests a, b and ¢ should be made in
natural sequence.

The voltmeter should read 5 volts in
each test.

Test 10a.—If the voltmeter does not
read 5 volts (1) The lead from the fila-
ment switch to the input side of the No.
1 Amperite iz incomplete or (2) The
No. 1 Amperite is defective or (3) The
lead from the No. 1| Amperite to the
minus F terminal of the detector tube
socket is incomplete or (4) The filament
is open in one or more of the above
listed tubes.

Test 10b.—Ii the voltmeter does not
read 5 volts (1) The lead from the No.
1 Amperite to the minus F terminal of
the first audio tube socket is incomplete
or (2) The filament is open in one or
more of the tubes listed above,

Test 10c.—If the voltmeter does not
read 5 volts (1) The lead from the No,
1 Amperite to the minus F terminal of
the second audio tube socket is incom-
plete or (2) The filament is open in one
or more of the tubes listed above.

All leads mentioned have been indi-
cated in the diagram.

TEST NO. 11—FILAMENT LEADS

All tubes may be left out of their
sockels as a protective measure.

The A battery must be connected as
in Fig. 2.

The filament switch should be in the
OFF position.
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oA preciston instrument in every sense of the word

RemlersomAmplifier

Designed and built to meet the exacting
demanids of the Infradyne Circuit.
easily adapted to tuned radio frequency
and neutradyne circuits.

REMLER

GRAY AND DANIELSON MANUFACTURING COMPANY

260 First 5t., San Frascisoe
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Midget

Battery Switch
Used in the

INFRADYNE
'RECEIVER

When Yaxley Ap-
proved Hadie Frod-
ucts are found in =
succeaaful  recelver
an unbeatable com-
bination exists. Their
correct design and
superior comstrue-
tion help make any
wond st hetter. In
the INFRADYNE the Midget Hat-
tery Bwiteh conirols the flamenis
In & sure, eficient way.

Ne, 10—Midgst Battery SBwitch. . 5ie

;": Two
YAXLEY Valua blﬂ
LU A ccessories

) Automatic
X Power
Control

Here is the way to contral the
awitehing of your B eliminator and
trbekle eharger er either aulematic-
ally. When you twrn the switch on
your set, the trickle charger is off,
the B eliminator ia on—when you
tiirn the set off, the Power Control
i working sutematiceally, surely and
withant fall turning off the B elim-
inmtor and the irickle charger omn.

Bo. dd4—=Automstic Power Centrol,
Beries Ty for use with sets having
tubes with m current draw equal io
or grester than & LU, V.-18% type of
tubes. Each ..o - BE.00

s Cable
ﬂ Connector

Oné of the mosi procileal mecemories
to & radle eutAi mn it does sway with
the old-fashioned unsightly masa ef
battery wires, simplifies your hai-
tery wiring mnd makea an instant
and eorrect connection. The very
appearance and sure pasitive selion
as you pat it tegether will impress
you immedlaiely. Bakelite con-
siruction.

Mo, 670 — Cable Connector for use
with hinding pests. No seldering.
Just hook up the terminals to your
set and batteries and the job is done.
Ench S4a00

At womr dealer's, 1
you, send kit mome with your

i ke commot Suppy
arider do

Diirect Representaiive

HENGER-SELTZER Cu.
1111 Wall Streel, Los Angeles
3177 Hrannan Streel, San Franelseo
DON H. BURCHAM
1553 E. Evereit 5i., Portland. Ore.
YAXLEY MFG. CO.
Dept. A—5 Bouik Clinten Street

Chicags, 1.
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Connect the positive terminal of the
test volimeter to the positive terminal of
each socket in turn and to the plus A
binding post of the Infradyne Amplifier.
The voltmeter should read 6 wvolts in
each case.

If the voltmeter does not read & volis
in any of the above tests, the lead from
the plus 4 binding post on the binding
post strip to the point to which the
positive terminal of the test voltmeter
is connected is incomplete.
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TESTS NOS. 12 A-B—FLATE
VOLTAGE

All tubes should be left out of their
aockels,

The B batteries must be connected as
in Fig. 2. B

The filament switch should be in the
OFF position.

Tests a and b should be made in
natural sequence .

Test 12a.—The voltmeter should read
135 wvolts. If the volimeter does not
read 135 volts the lead from the plus
135 volt binding post to the “Speaker”
jack (Frost No. 953) is incomplete.

Test 12b.—The “Speaker” jack must
lse short-circuited (a phone plug whose
circuit has been closed with a piece of
wire can be used for this purpose). The
voltmeter should read 135 volts. If the
voltmeter does not read 135 wvolts (1)
The “Speaker” jack iz defective or (2)
The lead from the “Speaker” jack to
the plate terminal of the second audio
tube socket is incomplete or (3) The
“Speaker” jack has not been properly
short-circuited.

All leads mentioned have been indi-
cated in the diagram.
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TESTS NOS. 13 A-B-C-D—FLATE
VOLTAGE

All tubes should be left out of their
sockets as A protective measure.

The B batteries must be¢ connected as
in Fig. 2.

@ OFF position.

Teary o3 Da-dd

The filament switch may be in the
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Tests a, b, ¢ and d should be made in «
natural sequence,

Test 13a.—The voltmeter should read
90 volts. If the voltmeter does not read
90 volts the lead from the plus 90 bind-
ing post to terminal No. 1 of the second
audio transformer is incomplete.

Test 13b.—The voltmeter should read
90-volts. If the voltmeter does not read
90 wvolts, the lead from terminal No. 1
of the second audio transformer to the
frame of the “Phone” jack is incomplete.

Test 13c.—The voltmeter should read
00 volts less the voltage drop due to the
flow of the voltmeter current through
the transformer primary. If the volt-
meter does not read the correct voltage,
the primary of the second audio trans-
former is open. The phones or phone
plug should NOT be inserted in the
“Phone” jack during test 13c.

Test 13d.—The voltmeter should read
90 wvolts less the voltage drop in the
transformer primary due to the flow of
the voltmeter current. If the voltmeter
does not read the correct voltage (1)
The lead from terminal No. 2 of the sec-
ond audio transformer to the “Phone'
jack is incomplete or (2) The *FPhone™
jack is defective or (3) The lead from

.the “Phone” jack to the plate términal

of the first audio tube socket is incom-
plete,

All leads mentioned have been indi-
raters in the diagram.
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TESTS NOS. 14 A-B—FPLATE
VOLTAGE

All tubes should be leit out of their
sockels as a protective measure,

The B batteries must be connected as
in Fig. 2.

The filament switch may be in the
(JFF position.

Tests a and b should be made in nat-

ural sequence,

Test 14a.—The voltmeter should read !

67% wvolts. If the voltmeter does not
read 67% wolts, the lead from the plus
45 binding post to terminal No. 1 of the
first audio transformer is incomplete.
{ Remember that the plus 45 binding
post is connected to the plus 67% ter-
minal of the B battery.)

Test 14b.—The voltmeter should read
B7% volts less the voltage drop due to
the flow of the wvoltmeter current
through the transformer primary. If the
voltmeter does not read the correct volt-
age. (1) The first audio transiormer pri-
mary i= open or () The lead from ter-
minal No. 2 of the first audio trans-
former to the plate terminal of the de-
tector tube socket is incomplete.

All leads mentioned have been indi-
cated in the diagram.
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TESTS NO5. 15 A-B—FPLATE
VOLTAGE

All tubes should be left out of their
sockets as a protective measure.

The B batteries must be connected as
in Fig. 2.

The filament switch may be in the
{0 F position.

Tests a and b should be¢ made in nat-
ural sequence.

Test 15a.—The voltmeter should read
67% wvolts. If the voltmeter does not
read 67% volts the lead from terminal
No. 1 of the first audio transformer to
terminal No. 6 of the tapped inductance
15 incomplete.

Test 15b—The voltmeter should read
67% wvolts. If the voltmeter does mot
read the correct voltage (1} Winding
5-6 of the tapped inductance is open or
(2} The lead from terminal No. 5 of the
tapped inductance to the plate terminal
of the oscillator tube socket 15 ncom-
plete.

All leads mentioned are indicated in
the diagram.

TESTS NOS. 16 A-B-C-D
VOLTAGE

" The mixer tube should be in its socket

and the mixer tube rheostat should be
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adjusted so that 5 volts is applied to the
mixer tube filament,

The B batteries must be connected as
in Fig. 2.

The filament switch must be in the
ON position,

Tests a, b, ¢ and d should be made in
natural sequence.

Test 16a.—The voltmeter should read
67% wvolts. If the voltmeter does not
read 7% wolts, the lead from terminal
No. 6 of the tapped inductance to the
plus B binding post of the Infradyne
Amplifier is incomplete.

Test 16b.—The voltmeter should read
22% wolts. The exact reading of the
voltmeter will depend upon the accuracy
of the fixed resistor used; it should be
inn the neighborhood of the value given.
If the voltmeter does not read the cor-
rect voltage (1) The Remler Choke Coil
i= open or (2) The fixed resistor is de-
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fective or (3) The circuit to the mixer
tube plate is open and the plate current
necessary to cause a voltage drop
through the fixed resistor is not flowing.
If the plate circuit to the mixer tube is

_open but the circuit through the choke
* coil and resistor is complete, the volt-

meter in test 16b should read 67% volis,

I less the voltage drop due to the flow of

I I
0 guessing. No uncertainty. No meters
needed. With Amperite, whether your
battery is high or low—while sufficient eur-
rent is there—each tube receives the exact
voltage it requires automatically for perfect
performance and long life. Insist upon Amper-
ite. Acceid nothing else. Types for all tubes.
Eliminates hand rheostats. Simplifies wiring.
Price 8100 wiounted (in (7,84

REXR. U.S. PaAaT, OFF,

LF-ADJ USTING R/

the voltmeter current.

Test 16c,—The voltmeter should read
22'% volts (subject, as before, to the ac-
curacy of the fixed resistor). If a wolt-
meter having a low internal resistance
per volt is used, the voltage drop due
to the flow of the voltmeter current
through the fixed resistor must be taken
into account in tests b, ¢ and d. If the
voltmeter does not read the correct volt-
age, the lead from one side of the re-
sistor to terminal No. 2 of the tapped
inductance is incomplete.

Test 16d.—The voltmeter should read
22% wvolts {making allowance as before
for the accuracy of the fixed resistor and
for the effect of the voltmeter current).
If the voltmeter does not read the cor-
rect voltage (1) Winding 7-2 of the
tapped inductance is open or (2) The
lead from terminal No. 1 of the tapped
inductance to the plate terminal of the
mixer tube socket is incomplete,

All leads mentioned are indicated in
the diagram.
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Free—Write for
Radiall Book.
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s Do

You Hear ’em?

When you
listen to your
st do you real-
ly hear the sibi-
lant “555" and
| “th" sounds, or
does your im-
| agination have
to supply them?

o Do you actually
feel the low notes of the cello or
is your imagination again sup-
plying the notes your set loses?

Simply because 5-M audio
and output transformers in-
stalled in any set eliminate the
necessity for “imagining” good
reproduction—because they ac-
tually give it—you’ll find them
in almost all of the better cir-
cuits,

That's why Sargent and Rayment
specified them for the Infradvne—
because they knew of no better muar
antee of perfect tone quality.

You can have it too—just get a
patr of 220 audios and a 221 oulput
transiormer from your dealer on a
satisfaction or money-back fpisrnh-
tee and prove it.

S-M 230 auwdio and 2} output
transformers are $8.00 and $7_50 each,
respectively

652 Reservoir B

The 5-M 652 B supply kit is the
guaranteed answer to your B climi-
nator or B battery troubles. It won't
runi down, its output voltages are
constant to a few per cent, and it
won't “motor-boat” er “putt.”

Its power output is sufficient for
the largest set-up to 45 milliamperes
al 90 wolts, 10 milliampercs at 45
volts and plenty of current fora 171
power tube on the 180 wolt tap.
And, all adjustments are automatic!

You can put it together in a few
houts on the Hving room table, hook
it to your set and enjoy receplion
with B troubles at an end, for the
652 is a wveritable
regervoir of ample, 4
constant, )
Teserve

POWEr

All parts
ready to
assemble,
less CX-
313 and
CX-374 tubes;
price $34.50.

SILVER-MARSHALL, Inc.

552 West Jackson Blvd.
Chicago, 1.5, A,

TESTS NOS. 17 A-B-C-D—PLATE
VOLTAGE

The first two radio frequency tubes
must be in their sockets.

The A and B batteries must be con-
nected as in Fig. 2.

The center pancl rheostat should be
in the OFF position. i

The filament switch must be in the'
ON position.

Tests a, b, ¢ and d should be made in
natural sequence.

Test 17a—The voltmeter should read
00 volts. If the voltmeter does not read

90 volts, the lead from the 20 volt bind-
ing post to the input side of the Frost
200,000 ohm resistance is incomplete.

e Valrane Fepero
Ty 02 " e

Test 17b~—~The voltmeter reading
should vary smoothly from approximate-
ly 90 wolts to a minimum value as the
200,000 ohm resistance control knob is
turned slowly over its whole range. If
the wvoltage does not change smoothly
and uniformly up to a maximum very
close to 90 volts the resistance should
be replaced with one having the desired
characteristics.

Test 17c.—The 200,000 ohm resist-
ance should be adjusted for the applica-
tion of maximum plate voltage to the
radio frequency tubes. The test wolt-
metér should read the maximum value
obtained in test 17b. If the voltmeter
does not read the correct value, the lead
from the output side of the 200,000 ohm
resistance to the plus B terminal of the
second radie frequency transformer is
incomplete.

Test 17d-—~The 200,000 ohm resist-
ance should be left as in test 17¢ and
the woltmeter should again read the
maximum value obtained in test 17h. If
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wire¢ connected across its terminals.

Tests a and b should be made in nat-
ural sequence.

Test 18a.—The voltmeter showld read
90 volts. If the voltmeter does not read

temporarily shorted out by means of a

90 volts (1) The primary of the
second radio frequency trans-
former is open or (2) The lead
from terminal P of the second
radio frequency transformer to
terminal P of the frst radio
frequency tube socket is in-
complete.

Test 18b—The voltmeter
should read 90 volts. If the
voltmeter does not read 90 valis
(1) The primary of the third
radio frequency transformer is open or
{2) The lead from terminal P of the
third radio frequency transformer to
terminal P of the second radio frequency
tube socket is incomplete.

All leads mentioned are indicated in
the diagram.

TESTS NOS. 19 A-B-C-D—INFEA-
DYNE AMPLIFIER

All batteries should be disconnected
and the Infradyne Amplifier removed
from the set.

The Infradyne Amplifier tubes should
be left out of their sockets.

Tests a, b, ¢ and d should be made in
natural sequence.

Test 19a.—The voltmeter should read
the C battery voltage. If the voltmeter
does not read the O battery voltage, the
Infradyne Amplifier input primary -cir-

the wvoltmeter does not read the
correct voltage, the lead from the ‘
plus B terminal of the second radio
frequency transformer to the plus |
B terminal of the third radio fre-

quency transformer is incomplete. —f+

All leads mentioned are indi-
cated in the diagram.

TESTS NOS. 18 A-B—FLATE

VOLTAGE

All tubes should be left out of
their sockets as a protective measure.

The B batteries must be connected as
in Fig. 2.

The filament switch may be in the
OFF position.

The 200,000 ohm resistance should be
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cuit is open.
Tests 19b-c-d.—FEach of these tests
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checks the continuity of a primary cir-
cuit. The voltmeter should read the C
battery voltage im each case; if it does
not, the primary circuit under test is
open.



During each of these tests the Ampli-
fier should be jarred slightly so that any
contact which may be made by one wire
merely resting against the other will be
broken. A loose contact of this kind will
be indicated by fluctuation of the volt-
meter pointer or by failure of the volt-
meter to continue to register. Be sure
that fluctuation of the voltmeter pointer
is not due to poor contact outside of the
Amplifier.

If in these tests the Amplifier proves
to have an open circuit it should be re-
turned to the manufacturer for adjust-

ment through the channels through
which purchase was made.
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TESTS NOS. 20 A-B-C-D—INFRA-
DYNE AMFLIFIER

All batteries should be disconnected
and the Infradyne Amplifier removed
from the set.

The Infradyne Amplifier tubes should
be left out of their sockets.

Tests a, b, ¢ and d should be made in
natural sequence, that is, the tesi termi-
nals should be connected first across
points 20a, then across points 20b, 20c
and 20d in turn.

Each of these tests is a check on the
continuity of a secondary circuit. The
voltmeter should read the C battery
voltage in each case. If in any of the
four tests the voltmeter does not read
the C battery voltage, it is an indication
that the secondary circuit under test is
apen.

Should one of the secondaries prove
to be open the Amplifier should be re-
turned to the manufacturer for adjust-
ment as described under Test 19.

| s
m f[ -
.[ I :
b
S |
d T o

|
5
o

coahmater
Frara Alar g boeg
Cpmfonyeiy of dafraws
Corl Windiaga
e AT

TESTS NOS, 21 A-B-C-D—
ANTENNA COIL
All tubes may be left out of their
sockets.

All battery leads should be discon-
nected.

Teara Nex I0 a-Bc.
Ao dgnd Amguifier

The filament switch mayv be in the
OFF position,

Tests a, b, ¢ and d should be made in
natural sequence.

Test 21a.—The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage the
antenna coil is open {possibly at a point
where it is connected to a terminal lug).

Test 21b.—The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage, that
part of the antenna coil between the
minus F terminal and terminal No. 1 is

Jopen.
Test 21c.—The voltmeter should read
— the C battery voltage. If the
g voltmeter does not read the
, J;"‘xl C battery voltage, the lead
5 1 between the minus F ter-
,....,,S minal of the antenna coil

t'.-!

{radio frequency transformer
No. 1) and the No. 112 Am-
perite is incomplete.

Test 21d.—The voltmeter
should read the C battery
voltage. If the voltmeter
does not read the C battery
voltage (1) The antenna coil 15 open or
{2) The lead between terminal (& of the
antenna coil and terminal & of the first
radio frequency tube socket is incom-
plete.

All leads mentioned are indicated in
the diagram.

TESTS NOS. 22 A-B-C—R. F.
TRANSFORMER

All tubes may be left out of their
sockets.

All battery leads should be discon-
nected.

The filament switch may be in the
OFF position.

{

iy
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Tests a, b and ¢ should be made in
natural sequence.

Test 22a—The voltmeter should read.
the C battery voltage. If the voltmeter
does not read the C battery voltage, the
secondary of the second radio frequency
transformer is open.

Test 22b.—The voltmeter should read
the C battery voltage. 1f the voltmeter
does not read the C battery voltage (1)
The secondary of r. f. transformer No.
2 is open or (2) The lead from terminal
& of r. f. transformer No. 2 to terminal
¢ of the second radio frequency tube
socket is incomplete.

Test 22c.~The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage, the
lead from the minus F terminal of r. I.
transformer No. 2 to the minus F termi-
nal of the antenna coil is incomplete.

All leads mentioned have been indi-
cated in the diagram.

TESTS NOS. 23 A-B-C—R. F.
TREANSFORMER
Al tubes may be left out of their
sockets. :
All battery leads should be discon-

nected.

contact.

Specified in these
and other

Circuits

Madizon-Moore
Browning-Drake
Hammarlund-
Roberts
Infradyne
Kenneth Hark-
ness KH 27
Victoreen
General Radio 400
All American
R.F. Set
Loftin White

8. C. 2
Cockaday LC 27

15¢ each.

Radio Has Learned To “Rely
Upon EBY BINDING POSTS

—hecause they have proven to be the one sure,
safe and fool-proof way of insuring a positive

That's why eight out of ten radio manufacturers
and the majority of the great circuit designers
use and specify EBY exclusively.

Your dealer has all of the different markings.
Insist on and get genuine EBY binding Posts—

THE H. H. EBY MFG. CO., Inc.

4710 BTENTON AVE.,

BINDING POSTS

-.u--.---r.-

PHILA., PA.
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The filament switch may be left in the
COFF position.

Tests a, b and ¢ should be made in
natural sequence.

Test 23a.—The voltmeter should read
the C battery voltage. If the voltmeter
tloes not read the C battery voltage, the
secondary of r. f. transformer No. 3 is
open (possibly at a point where contact
should be made with a terminal lug).

Test 23b.—The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage, the
lead from the minus F terminal of r. f.
transformer No. 3 to the minus F ter-
minal of r. f. transformer No. ? is in-
complete.

Test 23c.—The voltmeter should read
the O battery voltage. If the voltmeter
does not read the C battery voltage (1]
The secondary of r. f. transformer No.
3 is open or (2) The lead from terminal
(s of r. [. transformer No. 3 to the rear
stator section of the gang condenser is
incomplete,

All leads mentioned are indicated in
the diagram.

TESTS NOS. 24 A-B
CIRCUTT

GRID

All tubes may be left out of l!leirl

sockets,

Wl battery leads should be discon-
nected.

Tears Aigs M oo
Comfimuwetly  Nodm
Fraguiacy See Crewes

------ iy

The filament switch may be in the
OFF position.

Testz a and b should be made in
natural sequence, that is, the test termi-
nals should first be connected across
points 24a and then across points 24h.

Test 24a~The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage, the
lead from terminal & of the second radio
frequency tube socket to the center
stator section of the gang condenser is
incomplete.

Test 24b.~—The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage, the
lead from terminal & of the antenna coil
to the front stator section of the gang
condenser is incomplete.

All leads mentioned are indicated in
the diagram.
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TESTS NOS, 25 A-B—R. F. LEADS

All tubes may be left out of their
sockels.

All battery leads should be discon-
nected.

The filament switch may be in the
(OFF position.

Tests a and b should be made in
natural segquence, that is, the fest ter-
minals should first be connected across
points 25a and then across points 25h.

Test 25a.—The voltmeter should read
the C battery voltage. If not, the lead
from the No. 112 Amperite to the gang
condenser rotor is incomplete,

Test 25b.—The voltmeter should read
the ¢ battery voltage. If the volimeter
does not read the C battery voltage, the
lead from the rear stator section of the
gang condenser to the mixer tube grid
condenser is incomplete.

All leads mentioned are indjcated in
the diagram.

TESFS Ao's 2 g-b
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TESTS NOS. 26 A-B—GRID
CIRCUIT

All tubes may be left out of their
sockets.

All battery [eads should be discon-
nected.

The filament switch may be in the
OFF position,

Tests a and b should be made in
natural sequence.

Teat 26a.—The voltmeter should read
the C battery voltage. If not, (1) The
lead from terminal G of the oscillator
tube socket to terminal No. 4 of the
tapped inductance is incomplete or (2)
—

FrosT-RADIO
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When You Build Yo
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Winding 3-4 of the tapped inductance
is open.

Test 26b.—The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage, the
lead from terminal No. 3 of the tapped
inductance to the filament switch is in-
complete,

All leads mentioned are indicated in
the diagram.
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TESTS NOS. 27 A-B-C—GRID
CIRCUIT

All tubes may be left out of their
sockets.

All battery leads should be discon-
nected.

The filament switch may be in the
OFF position.

Tests a, b and ¢ should be made in
natural sequence.

Test 27a.—The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage, the
lead from the minus 4% volt O battery
binding post to terminal No. 4 of the
first audio transformer is incomplete.

Test 27b.—The voltmeter should read
the C battery voltage less the voltage
drop due to the flow of the voltmeter
current through the first audio trans-
former secondary. If the voltmeter does
not read the correct voltage, the second-
ary of the first audio transformer is
open.

Test 27¢c.—The voltmeter should read
the C battery voltage less the woltage
drop due to the flow of the voltmeter
current through the first audio trans-
former secondary. If the voltmeter does
not read the correct voltage, the lead

from terminal No. 3 of the first audio
transformer to terminal & of the first
audio tube socket is incomplete.

All leads mentioned are indicated in
the diagram.

Feird aay &8 a-pc
Cpmbinudy o Sl Ao Feed Corpoasd

TESTS NOS, 28 A-B-C—GRID
CIRCUIT

All tubes may be left out of their
sockets.

All battery leads should be discon-
nected.

The filament switch should be in the
OFF position.

Tests a, b and ¢ should be made in
natural sequence.

Test 28a~The voltmeter should read
the C battery voltage. If the voltmeter
does not read the C battery voltage, the
lead from the minus, 9 volt C battery
binding post to terminal No. 4 of the
second audio transformer is incomplete.

Test 28b,~—The voltmeter should read
the C battery voltage less the voltage
drop due to the flow of the voltmeter
current through the second audio trans-
former secondary. If the voltmeter does
not read the correct voltage, the second
audio transformer secondary is open.

Test 28c.—The voltmeter should read
the C battery voltage less the voltage
drop due to the flow of the wvoltmeter
current through the second audio trans-
former secondary. If the voltmeter does
not read the correct voltage, the lead
from terminal No. 3 of the second audio
transformer to terminal & of the second
audio tube socket is incomplete.

The foregoing tests do not offer a
check on the continuity of several short

leads. These are listed below and can
be checked without the aid of any sup-
plementary apparatus.

{a) The lead from terminal No. 4 of
the tapped inductance to one side of the
oscillator tuning condenser.

{b) The lead from the plate terminal
of the oscillator tube socket to one side
aof the 0003 mfd. fixed condenser in
series with the oscillator tuning con-
denser.

ic) The lead from the output side of
the filament switch to the grounding lug
on the oscillator condenser.

(e} Trimmeér condenser leads. Noie:
The rotors of the trimmer condensers
should be connected to the rotor of the
gang condenser.

(f) Voltmeter connections.

(g} The lead from terminal No. 3 of
the tapped inductance to one side of
the 1 mid. by-pass condenser which s
located in front of the Infradyne Am-
plifier.

(h) The lead from the mixer tube
grid condenser to the grid terminal of
the mixer tube socket.

(1) Leads from the mixer tube grid
leak mounting to the plus F and & ter-
minals of the mixer tube socket.

{j} The lead from the “Grid"” bind-
ing post of the Infradyne Amplifier to
the detector grid condenser.

All condensers should be examined to
make sure that they are not short-cir-
cuited or leaky, or that they are not
seriously off rated capacity when thev
are used in positions such that their ac-
curacy is of importance. The fixed con-
densers used in the Infradyme include
(1) Two grid condensers of 00025 mid.
capacity each (2) One .0005 mid. con-
denser in series with the oscillator tun-
ing condenser; the accuracy of this con-
denser is of importance (3) One .001
mfd. condenser connected between the
Infradyne Amplifier “Plate” binding
post and terminal No. 2 of the tapped
inductance. (4) One .0001 mfd. con-
denser connected in series with the an-
tenna. {5) Two 1 mifd. by-pass con-
densers.

=An Infradyne
Cabinet for $20%

Direct from Factory to You

The mew Infradyme cabinets have
grace and charm. They are mas-
terpieces of construciion amd meel
the exacting requirements of the It
builder af custam-huilt radio sets.
The home constructor will also
marvel at the superior design and
finish of these beawtiful cabinets.

Various styles are ai your disposal
but the fsvorite mode]l seema to bhe
the CHEST which in iMuatrated.
ja deslgned expressly for the
Infradyne and will sccommodate
the 7z30 Inch panel exmctly. It
hns ample depth to allow for plug
or cable cennectors.

A-1 Woodworking Co.,1332-1342 San Julian St., Los Angeles, Calif.
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A magsive console for the Infradyne ia
anather item which we mansfacture.
This conasle sells for $58.00 unfinished
or $6T.50 finished. Made of Walnut
throughout with Barl averlay and two
tome arnamentatisn. Finished in hand
rubbed lncquer. A1l prices are net, Boy
direct from [actory and save maney.

The Bemwtiful Infradyne Cabimet
illustrated is known as the CHEST
model. It in the sccepted standard
favorite of the builders of Castom-
Bullt Infredyne receivers. Nole
the beautiful corner efecits and
the symmetry of the molding. It
is bulli expressly for the INFRA-
DYNE. A hand polished job—in
Walnut.
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1i wolume should be lacking in the
receiver a check should also be made on
the trimmer condensers to be sure that
no leakage is occurring in them; such
leakage would be particularly apt to
oceur if excessive amounts of soldering
flux had been used.

Noisy operation is sometimes caused
by defective grid leaks. If such trouble
is experienced, therefore, this source
should be investigated.

INFRADYNE OPERATION FROM
SOCKET POWER

B eliminators can be most success-
fully used with the Infradyne. They are
particularly desirable when a CX-371 or
UX-171 tube is to be used in the last
audio stage. As the Infradyne employs
10 tubes, the eliminator must be capable
of supplying more current than one to
be used with a smaller set of say 5 or &
tubes. The average maximum plate
current required by the Infradyne will
be approximately 13 milliamperes, un-
der certain unusual conditions this may
momentarily rise 1o as much as 40 milli-
amperes. Under normal operating con-
ditions the plate current drain will be
approximately 25 milliamperes. Most
eliminators will be capable of delivering
this output easily but in order to insure
freedlom from hum or so-called “motor
Loating” it is necessary that the elimi-
nator be capable of delivering several
times the maximum required current.
An eliminator capable of delivering from
60 to 80 milliamperes at the required
voltages will be.found most satisfactory

We will assume that an eliminator
having binding posts labeled 45, 90, 130
and “power" is to be used. Certain pre-
cautions must be taken in order to in-
sure freedom from instability due to
slight wvariations in terminal voltage.
With such an eliminator the Infradyne
Amplifier and oscillator tubes would be
supplied from the 130 wolt section, as
well as the first two radio frequency
tubes and the first audio frequency tube.
As the stability of the radio frequency
stages of the Infradyne is controlled by
means of a 200,000 ohm resistance in-

serted in series with the common plus
B lead to the first two tubes, and as
variation of the 200,000 obm resist-
anceé results in variation in the plate
voltage applied to the first two radio
frequency tubes, and consequently in
the current they require, changes in the
voltage applied to the Infradyne Am-
plifer and oscillator tubes will occur at
such times as 200,000 ohm resistance is
adjusted. This situation arises from the
fact that any vanation in the current
drain from an eliminator results in vari-
ation in its terminal voltages. As the In-
fradyne Amplifier is adjusted for best
results at a fxed plate voltage any such
variation in the plate voltage applied to
its terminals is undesirable. For this
reason special precautions must be taken
to maintain the voltage constant. A
CX-374 tube connected across the elim-
inator section supplying the Infradyne
Amplifier, oscillator and radio frequency
tubes has been tried and found entirely
satisfactory. The CX-374 tube will be
found to draw in the neighborhood of
20 milliamperes. This additional current
drain must be taken into account in con-
sidering the eliminator capacity.

The current drain on an eliminator
90 volt section may prove so large that
the terminal voltage of this section is
dropped to too low a value. Should this
be the case it will probably be possible
to use the eliminator section having the
next highest voltage rating. As an ex-
ample of this case may be mentioned
the General Radio Eliminator which
makes use of a Ravtheon BH tube. This
eliminator has hinding posts labelled 45,
00, 130 and “power.” The Infradyne 90
volt binding post was connected to the
eliminator 130 wvolt binding post. A
CX-374 tube was connected between
the eliminator 130 volt binding post and
the eliminator minus B binding post, In
this particular instance, a 12,000 ohm
fixed resistance was connected Detween
the eliminator “power™ binding post and
the negative bimnding post in order to
further drop the vollage. Any resistance
used for this purpose should have a cur-
rent carrving capacity of about 30 or 40
milliamperes.

With the General Radio B eliminator
mentioned above, the first two radio
frequency tubes, the Infradyne Ampli-
fier and oscilator tubes, and the first
audio tube were all supplied from the
eliminator 130 volt section. The voltage
to the Infradyne Amplifier and oscil-
lator was dropped by means of a varia-
ble high resistance mounted inside of the
receiver. A Bradleyohm can, for in-
stance, be used for this purpose. It
should have a resistance of approxim-
ately 5,000 ohms at the center of its
operating range. To prevent undesira-
ble coupling this resistance should be
by-passed with a condenser of not less
than 1 mfd. capacity. The mixer.and
detector tubes were supplied from the
eliminator 45 volt section. This elimin-
ator section is designed to supply 1 tube
only. The additional drain placed on it
drops the voltage to approximately 25
volts, which is very close to the voltage
desired.

With those eliminators having separ-
ate binding posts labelled for all the
various voltages desired in the Infradyne
the procedure outlined above will of
course be unnecessary. Should such an
eliminator be used it is recommended
that a separate B battery lead be taken
out for the mixer and detector tubes as
well as for the Infradyne Amplifier and
oscillator tubes. The CX-374 glow tube
mentioned previously can again be used
to decided advantage.

In order to obtain maximum results
from a B eliminator a voltmeter suitable
for measuring B eliminator output volt-
ages should be available, This volt-
meter should have a high resistance per
volt so that the current required by it
will not cause a drop in the eliminator
terminal voltage. A wvoltmeter particu-
larly suited to this purpose is the Wes-
ton model 489 which has a resistance
of 1000 ohms per volt and which re-
quires a negligible current for its op-
eration.

OFERATION AS A FIVE TUBE

RECEIVER
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ing the tuned radio frequency stages and
the audio frequency amplifier without
the Infradyne and oscillator being in
the circuit. After the five tube radio
tuned frequency set thus obtained has
been made to function properly and
smoothly the Infradyne amplifier and
oscillator can be returned to the circuit
and the complete Infradyme put into
operation.

The Infradyne can be considered as
a five tube, single dial control, tuned
radio frequency set to which the Infra-
dyne amplifier and frequency changing
circuit bave been added. It is obvious
that the five tube set must function
properly before maximum results can
be obtained from the complete Infra-
dvne.

Eemove from their sockets the four
'99 tubes and the detector tube (the de-
tector tube is the tube located between
the first'5-M audio transformer and the
Infradvne Amplifier). Remove the .05
megohm resistor from its holder. Run
a jumper wire from the mizer tube plate
side of the Remler No. 35 Choke Coil
to the plate terminal of the detector
socket (the plate terminal is the omne
marked “P"). The jumper wire need
not be soldered but may be temporarily
connested.  Any insulated wire will
serve, Care must be exercised to see
that an uninsulated part of it does not
come into contact with the copper can
in which the Infradyne Amplifier is en-
closed, as damage would result.

The antenna and ground should now
be connected and the loud speaker
plugged in. If possible use an antenna
70 or 80 feet long for this test.

The set is now ready for operation as
a five tube receiver, Turn off the rheo-
stat under the voltmetér and turn the
mixer tube rheostat (at left hand end
of the panel) nearly all the way on,
that is, nearly to the position at which

the mixer tube filament becomes bright-
est. Set the Silver-Marshall trimmer
inside of the set so that the plates are
from % to % fully meshed. Turn the
volume comtrol (Frost 200,000 ohm re-
sistance) about % of the way on. Now
rotate the left hand gang condenser
dia? slowly to tune in a local station.

If a series of tweets, or “birdies," i3
heard as the gang condenser dial is ro-
tated it is an indication that the radio
frequency stages are oscillating, This
oscillation can be stopped by turning
the volume control back; that is, by
reducing the plate voltage applied to the
radio frequency tubes. For maximum
selectivity and sensitiveness, the volume
control should, for any setting of the
gang condenser dial, be turned to the
point just below that at which oscilla-
tion occurs.

When a local station has been tuned
in, set the volume control to the point
just below that at which oscillation oc-
curs. Note the settings of the panel
trimmer condensers. Now vary the set-
tings of the panel trimmers slightly and
then turn the gang condenser dial back-
ward and forward past the point at
which it was set. Is there a “birdie” as
the station setting is passed? If there is,
the radio frequency circuits have been
tuned more nearly to resonance by ad-
justment of the trimmers and have gone
into oscillation. If this has occurred,
turn the volume control back to the
point just below that at which oscilla-
tion takes place. Remember that oscil-
lation will be evidenced by “birdies™ as
the gang condenser dial is rotated.

Now note the new settings of the
panel trimmer condensers. Kepeat the
above procedure until settings of the
panel trimmer condensers are found
such that their further adjustment does
not throw the radio frequency stages
into oscillation. When these settings of

the panel trimmer condensers have been
found readjust the gang condenser dial
for maximum volume from the local sta-
tion. If the gang condenser sections are
uniform the panel trimmer condensers
should need but little adjustment in
tuning from the low to the high broad-
cast wavelengths.

All three radio frequency stages are
now assumed to be in resonance, that is,
to respond to the same frequency or
wavelength. This is the condition for
maximum selectivity and sensitiveness.
As the gang condenser dial is rotated
past the setting for a station the station
should tune in and out sharply (remem-
ber that the volume control must be set
at the point just below that at which
oacillation occurs; the farther it is from
this point the broader the tuning will
be). If the approach to the station is
rather broad, the trimmer condensers
and volume control should be more ac-
curately adjusted in accordance with the
procedure outlined abowve.

If the radio frequency stages have
been properly constructed and adjusted
it should be possible to bring them into
oscillation at any wavelength in the
broadcast band. If construction has
been poor or if the circuits have not
been properly tuned to resonance it will
not be possible to bring them into oscil-
lation at the longer broadcast wave-
lengths; the result will be lack of selec-
tivity and volume at these wavelengths.

Log stations over the entire wave-
length band if possible. The dial set-
tings for these stations will be useful
when the complete Infradyne is to be
put into operation.

It is well worth while to operate the
five tube tuned radio frequency part of
the set for a few days before connecting
up the complete Infradyne. Be sure
that this part of the set is functioning
perfectly and that a certain amount of

and can be depended upon.

“27 Years

Infradyne Builders—

The new Infradyne manual tells you all about building the
Infradyne receiver. The Jewell Pattern No. 135 Voltmeter is speci-
fied for filament control. It is an instrument of highest quality

Jewell Electrical Instrument Company
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familiarity with it has been gained be-
fore the change is made.

If trouble is experienced in getting
the tuned radio frequency part of the
Iniradyne to operate as it should, make
the tests previously outlined. If the
tuned radio frequency receiver is func-
tioning properly, return the Infradyne
Amplifier and frequency changer to the
circuit as follows:

Remove the temporary jumper con-
nected between the Remler No. 35
Choke Coil and the plate terminal of
the detector tube socket. Return the
05 megohm resistor to its holder. Put
all of the tubes into their respective
sockets. Turn the center panel rheostat
on and adjust it until the voltmeter in-
dicates 3 volts. The antenna, ground,
and loud speaker are, of course, to be
left connected as before.

Set the oscillator dial as follows:
{Note: these directions apply only when
a Remler .00035 mid. Condenser and a
National Type B, CCW Dial have been
used with a Silver-Marshall No. 110-B
Coil.)

Turn the oscillator condenser to the
wide open position, that iz, set it for
minimum capacity, With the condenser
in this position turn the dial to 150 and
fasten it securely to the condenser shaft
by means of the set screw.

Now turn the Cardwell gang con-
rdenser dial to about 30, being sure that
the trimmers are correctly adjusted in
accordance with the above instructions,
and turn the volume control all the way
on. This should throw the radio fre-
gquency stages into oscillation although
nothing may be heard wnless the Card-
well condenser happens to be adjusted
for a local station which is transmitting,
If this should be the case, shift the dial
a little. Slowly turn the oscillator dial
over the entire scale. At six or seven
points on the oscillator dial squeals or
“hirdies™ should be heard. These squeals
are caused by heterodyning between the
oscillator fundamentals and harmonics
and the fundamental and harmonics of
the oscillating radio frequency stages.
If the squeals are not heard as described,
two things are possible (1) the radio

frequency stages are not oscillating or
(2) the oscillator is not functioning
Momentarily make the change to the
five tube hook-up to see if the radio fre-
quency stages are oscillating. If they
are, return the Infradyne Amplifier to
the circuit again without changing the
positions of the trimmers or volume con-
trol.  If the difficulty is due to failure
of the oscillator to function try another
tube, or make sure that the one used is
in good condition, and make circuit tests
Mos. 7, 15, 16, and 26,

Having caused the oscillator to oper-
ate properly turn down the volume con-
trol until the radio frequency stages are
no longer oscillating. We are now ready
to adjust the Infradyne Amplifier tuning
controls and “Increase” screw. Using
the wooden wedege furnished with the
Infradyne Amplifier, set the four Ampli-
fier tuning controls to zero and turn the
“Increase” screw about two-thirds of the
way out. Set the oscillator condenser
for minimum capacity and then slowly
rotate the oscillator dial in the decrease
direction (decreasing according to dial
numbers but increasing according to
capacity.) When the dial has been
turned through about 50 degrees (so
that it reads about 100} a point will be
found at which a sound will come out
of the speaker. It will sound as if the
condenser might be short-circuiting or
scraping or it may make the speaker
howl. This sound will be spread over
perhaps four or five degrees. This set-
ting of the oscillator dial is that at
which the oscillator frequency equals
that of the Infradyne Amplifier. It may
be used as a guide to the right escillator
settings for use in operating the receiver
because the setting for 545 meters will
fall about 20 or 25 degrees lower on the
dial (say at 75 or B0).

The following is a typical log of the
Infradyne oscillator condenser. In ob-
taining data for this table a Silver-
Marshall No, 110-B Coil was used as an
oscillator coupler. (The No. 110-B Cail
wound with enameled wire must be
used: the earlier model of this coil,
which was wound with silk-covered wire,
will not be satisfactory.) The fixed con-

denser in series with the 00035 mid.
Remler tuning condenser was of exactly
0005 mid. capacity. The oscillator set-
tings may vary 10 degrees or more, de-
pending upon the accuracy of this fixed
condenser.

Dyvial Setting Wavelergrh
30 125
38 250
53 300
69 400
80 500

105 “Interference Point.”
Using this table and the settings pre-
viously obtained for the gang condenser
dial tune in a local station. Don't forget
to turn up the volume control, not so
that oscillations occur, but a little before
that point. If everything is in good con-
dition it should be possible to tune some
one in easily. Adjust the trimmers and
then turn down the volume control until
the station is just comfortably audible.
The Infradyne Amplifier tuning con-
trols can now be adjusted more accur-
ately. With the Infradyne Amplifier so
placed that the “Increase” screw is away
from you consider the tuning knobs,
reading from the left, as numbers one,
twao, three and four.

Leaving knob number two set al
zero adjust knob number three for
maximum signal strength while slowly
rotating the oscillator dial backward
and forward over a few degrees. Next
s¢t knob number one for maximum sig-
nal strength while rotating the oscillator
dial backward and forward slowly as
before. Having adjusted knobs one, two
and three, it remains only to find the
correct setting for knob number four.
While adjusting knob number four the
oscillator dial should be slowly turned
backward and forward as in the pre-
ceding cases. Knob number four will be
found to tune quite broadly.

Now tune in a station at least 500
miles distant and check the settings of
all four knobs. The circuit controlled
by knob number two will determine the
intermediate frequency to be used and
the Amplifier circuits should be adjusted
with knob number two set at zero, Use
the wooden wedge furnished with the
Amplifier in making all adjustments.
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If adjustment of the
Infradyne Amplifier tun-
ing controls throws the
\mplifier into oscillation,
this oscillation can be
stopped by turning “In-
crease” screw oulward, In
order that the proper =et-
ting of the “Increase”
screw may be found, the
four Infradyne Amplifier
tuning controls must first
have been correctly set.
It is assumed that final
adjustment of the Ampli
fier tuning controls has
been made on a station a
least 500 miles distam
While this station is he
ing received, with the right
hand turn the oscillator
dial several times back
and forth across the ata-
tion setting and note the
volume, Continue to do
this and with the lei
hand slowly turn down
the *Increase” screw. The
volume should become
greater as the “Increase”
screw is turned down and
the character of the oscil
lator dial “crossing”
should gradually change
from a rather broad, weak
cross to a louder, sharp “zip” as the
amplification comes up to o peak. DO
~OT USE PLIERS TO TURN THE
“INCREASE" SCREW. USE THE
FINGERS ONLY,

When the “Increase™ screw has been
iwrned down far enough the Amplifier
should break into oscillation. When this
happens, loosen the “Increase’ screw
until the oscillation ceases; it may then
e left alone,

If turning the “Increase” screw down
will not bring the Amplifier up to the
point of oscillation, test your tubes. If
they are not good the Amplifier will not
oscillate.  Also be sure that the right
B battery voltage has been applied to

Fromt View

of Infrudvee in Decorative Cobingt

Looking Diiew on the Completely Wired Recriver

the Amplifier. Everything else being
in good shape, if the Amplifier will not
come up to the point of oscillation the
following procedure can be followed:
Disconnect from the Infradvne Am-
plifier plus B binding post the wire to
terminal No. & of the tapped inductance
Connect a 10 ohm bhakelite hase rheostat
in series with the wire that has been
disconnected and the Amplifier plus B
binding post. This rheostat must be
mounted by means of a bracket directly
on the Amplifier plus B I:u'nd:'m; post.
The insertion of this rheostat s very
desirable in many cases. With the fila-
ments at three volts it will probably be
found that the inclusion of onlv a few

SARGENT -FAYMENT INFRADFNE
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turns of the rheostat will bring the Am-
plifier up to the peak of amplification.
The rheostat and “Increase” screw
should be uysed in conjunction and ad-
justed for best results.

The more nearly the Infradvne Am-
plifier has been brought up to the peak
of amplification through correct adjust-
ment of the “Increase” screw (or of the
“Tnarease’ screw and the 10 ohm rheo-
stat) the sharper the Ampliher circuits
will tune.

The correct position for the 10 ohm
rheostat in series with the Amplifier
plus B lead is indicated by a small cross
in the pictorial wiring diagram.

Srhvewmatic Wiring Diagram of the Tmproved Tofradyvne
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POWERIZED
INFRADYNE

LAROSTAT, the

greatest variable
resistor, again plays a
leading role.
Itz ability to cover the
entire range—from
practically zero to b
000,000 ohms; its cur-
rent carrying capacity
of 20 watts; its free-
dom from loose powder
and the conseguent
elimination of packing
or frying and the
absence of carbonized
disks that are short
lived; its freedom from
microphoniec noises—
that's what makes
CLAROSTAT the per-
fect variable resistor.

Caution
CLAROSTAT is being

imitated. Don't be
misled. Insist on
seging the name
which iz stamp-
ed on every
genuine
unit.
By
No fan
should be
withouta
copy of "The
GATEWAY TO
BETTER RADMO,"
a g 32 page book,
chuck full of practical
radio ideas. Send 25
to Department R. P.

American Mechanical Labs.

285 M, &tk Si., Broaklyn, N.Y.
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INFRADYNE ADAPTOR
CIRCUIT DIAGRAM
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A T i 2 ¥ . (5 — _
b e % | INFRADYNE ADAPTOR
L I iz SO i CIRCUT DIAGRAM,
i wra AT # l‘;
I] brers hecw qu | B
¥T 1 Dacillator Tube—CX 209 (UX 109)
VT 2 Mixer Tube—CX 300A (UX 200A) or CX 301A (UX 201A)
VT 3 Detector Tube—CX 301A (UX 201A)
R Grirl Leak—4 or § megohms
R Fixed Resistance—8 ohmes (Yaxley MNo, 208).
R Rheostat-—10 ohm, panel mounting
R. Rheostat—10 ohm, bakelite base
R. Grid Leak—4 megohm
Cs Fixed Condenser— 00025 mid
Cs Remler Twin Rotor Condenser—Twype 659 of 0001 mid. capacity
(=&t for low minimum)
Cs X-L Vario Denser Model G-1 (see special directions helow for ad
justment )
C. Fived Condenser— 001 mid
Cs By-Pass Condenser—1 mid
Ca Fixed Condenser— 00025 mid. (with grid lcak chps)
Cy Fixed Condenser— 00025 mid.
RFC £1 Radio Frequency Choke—Remler No. 35
RFC 22 Radio Frequency Choke—Remler No. 35
Ly, Le, L Windings of tapped inductance wound with =24 dac, wire on 1%
inch diameter. Spacing between pick-up and erid coils 8 3716 inch
and gpacing between grid and plate coils is 116 inch. Sce page 14 of
Iniradyne Manual, October 1, 1926 Edition, for order of terminals
L Pick-up Coil of Tapped Inductance (8 turng)
Ls Grid Cail of Tapped Inductance (14 turns}
La Plate Coil of Tapped Inductance (14 turns)
v Voltmeter (0-5 volt range)

Directions for Adjusting the X-L Vario Denser.—The X-L Vario Denser should be
adjusted so that the oscillator dial will read zero for the lowest wavelength station to be re
ceived (200 meters). The gangz condenser should therefore be set for 200 meters, the oscillator
condenser set at maximum capacity (plates fully meshed), and the oscillator dial set at zero. The
X-L Vario Denser capacity should then be increased from minimum, by tuming the adjusting
screw downward, until the 200 meter signal is brought in best. It is assumed that the Infradyne
Amplifier circuits have been adjusted as described in Infradyne Bulletin No. 1

If there is no 200 meter station within receiving range, set the gang condenser dial for a
station on a wavelength as near 200 meters ag possible.  Arbitrarily set the oacillator dial at
about five derrees and by varving the capacity of the Vario Denser as above, tune the station
in with mazimum volume. Now #¢t the gang condenser dial for the highest wavelength station
to be received and adjust the oscillator dial. T0 it is found that the highest wavelenzth station
cannot be tuned in on the osciltator dial it is an indication that the X-L Vario Denter has been
set for too high capacity, In this cage the Vario Denser adjusting =crew should be turned out
elightly.

Parts Required But Not Indicated in Diagram

1 Yaxley Filament Switch No. 160
& Binding Posts (2 “Input,” + A, — A
F22%, + 671%)
1 Basehoard

1 Bemler Infradyne Amplifier

7 HCX" Sockets—Rember Mo, 50.
1 Drum Dial—Remler MNo. 110

1 Panel
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New Kits and Circuits for the Radio Builder

year's infradyne in properly ma:chmgmpper cabinet into the space provided

The 1928 Infradyne

HE new model of the infradyne is

I marked by the addition of a *front

end” to t%cyinsindm n;lpgger

unit developed gent an Vi

ment. This front end consisis of a

lhie]dﬁ:l two - stage tuned radio fre-

, & control panel, metal

r.hmaﬂ.ﬂdu.lh]eld for the entire set.

This equipment, together with the build-

er's choice of audio feequency amplifier

can be quickly and easily assembled by

a novice able to use a soldering irom,
screw driver and pliers.

the r. f. coils with the gangs of the vari-
able condenser is now eliminated. The
secret of success of the mfradyne is in
a properly balanced and well designed
front end. The vacuum tubes are en-
closed in the shielded can of the r. f.
unit. The top of the can can be easily
removed for insertion of tubes or inspec-
tion of parts of the r. f. circuit.

Another improvement wital to the
easy bandling of the r. [, circuit is the
addition of a variable antenna coupler.
This coupler is attached to the metal

Fromk View of Complete New Infradyme Receiver.

This gives a ten-tube set which is un-
surpassed in selectivity and sensitivity
for long distance work, but which by the
turn of a switch is available as a single-
control five-tube set for local use. In
fact the equipment is to be marketed
separately for the latter use,

The r. f. circuit consists of a three-
gang Remler variable condenser with
fixed trimmers attached, the new Rem-
ler r. f. coils with coupling device
geared to and operated by the condenser
shaft (permitting of proper r. f. amplifi-
cation over the entire broadcast wave
band), sockets, condensers and resistors,
This unit is housed in a completely
shielded copper can, highly finished,
Each r. . stage compartment is indi-
vidually shielded. The shield plates run
between the three gangs of the variable
condenser. The coupling of the r. f. coils
is compensated for in the factory before
the unit is shipped.

By this method it is now possible to
accurately match the coils in the r. f.
circuit with each gang of the wvariable
condenszer, eliminating the use of the
trimmer condensers entirely. The coupl-
ing can also be varied for “loose” or
“tight"” by merely moving the r, f. coils
up and down on a center shaft of brass,
extending down through the coils. For

extreme selectivity the coils are lifted

upward—away from the coupling ceil,
For broader and less selective tuning the
coils are brought closer together. The
opew Remler illuminated drum dial is at-
tached directly to the condenser shaft.
The difficulty experienced with last

chassis as can be seen at the extreme left
hand comer in the illustration of the
front view of the receiver. This antenna
compensator brings the r. f, circuit into
balance quickly and positively by a sim-
ple turn of the coupling knob. Three
antenna tuning taps are also provided.
The entire new infradyne measures 76
in. in length and 11 in. deep. It is com-
pletely housed in a shielded copper cabi-
net, crystalline finished and beautifully
embossed and decorated in various tones
of bronze and black. This copper cabi-
net for the entire receiver is a part of
the new set and is so designed as to
make for maximum efficiency of the as-
sembled receiver. The copper cabinet
fits easily over the set and rests on a
hardwood base, as the picture shows.
By the use of this copper shielded cabi-
pet it is obvious that a wood cabinet is
no longer required. If a console cabinet
is preferred by the builder, he merely
slips the whole receiver with its shielded

&nnll:ru.' |Ilusl.ra.tinn shows the metal
chassis of the mew infradyne with the
coptrol units mounted in the center,
This metal chassis is stamped and
punched to accommodate the various
units. All holes for the wiring are drilled
in the proper places. The sockets for the
detector and oscillator tube, audio and
power tube, are built into the metal
chassis. Loud terminals are &t-
tached to the rear of the metal chassls,
as are the conoection posts for the an-
tenna and ground. Holes are bored in
proper place for slipping through the
current supply cable,

The Remler variable condenser for
tuning the tapped inductance is at-
tached to the Remler illuminated drum
dial. The two tuning dials are mounted
directly on a “unit control panel.” This
unit contrel panel accommodates the
voltmeter, rheostat and switch boles and
a switch for converting the receiver from
a five-tube r, f. switch to a 10-tube in-
fradyne—merely by a simple throw of
the switch. The set then becomes 4 uni-
versal receiver. A 5-tube set for the
housewife with only single dial control
—aor, by the snap of a switch, a 10-tube
receiver for dad or son for breaking dis-
tance records at night.

A plug for headphones is on the
bronze unit control panel. This is pro-
vided for the “fisher” who wants to use
beadphones for bringing in the hard-to-
get stations. The audio unit sets directly
alongside the condenser for tuning the
tapped inductance. The audio tubes are
on the extreme end of the chassis, Silver
Marshall audio transformers are used.

Direetly behind the audio amplifier
and the controls is the Infradyne am-
plifier. NDChangehaaheenmademthu
unit, The wires from the various units
are run holes in the chassis to
the bottom of the chassis and most of
she wiring is therefore invisible. A col-
ored wiring chart will be used in wiring.

All the critical adjustments of the re-
ceiver have been eliminated,

Rear View of Infrodyne Panel ond Chassis.
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" the Precision of a Chronometer
' Immediate Deliveries Now!

|
The cabinet problem solved. The 1928  the two tuning controls, switch for 5 or
Infradyne comes to you with a heavy 10 tube operation, “on-off” switch, sen-
| copper cabinet, beautifully embossed  sitivity and volume control and plug for
| and finished in baked crystalline of a headphone operation when desired, Loud
! neutral shade. The control panel is of  speaker plugs into the rear of the set.
Ii bronze. A complete table model, with  with its copper cabinet this receiver
| h‘mf ﬁmshe:!d hardwood E""‘E‘B Ctan be  makes a beautiful table model. Here
. easily inserted as a complete unit in a P 2000 to $30.00 for a
console table, highboy or writing desk. L mthedanblngs X : 5
oz : : 3 : cabinet. The added shielding afforded
l The entire receiver measures only 26 in. . s oF
; in length, a standard size adopted by by means of tha_cnpp&r cabinet is o
| radio cabinet and console manufacturers,  vital importance in present-day broad-
On the control panel you see illustrated cast congestion.
— B e =

$179-50

WITH SHIELDETD

CABINET

" F. 0. B GAILAN'D CAL[anNu
This price mdada the -:—:-’!;Isl-a! msmb.ln'

Use This Coupon ~ NOW!

RADIO CONSTRUCTORS CORP.
357 Twelfth Street
(Oakland, Calif.

(rentlemen—

recerver with all currend tup
iR Nl B .m-mj".;i':.;ﬁ’:; I am interested in the “Model DX Infradyne. Please send me further

in dhe price. There bramsformers amd iie amdia
circuif are wired before the arsembly s shipped
fo }'uﬂrﬂufi‘ﬂ‘ £7.00 if !\IJWJI,‘

information about i,

See It Displayed b? AGBPEET e .

Pioneer Radic Company City ond Stabe...neeeeer e :

1200 Franklin Street
Oakland, California NOTE—I am (not) a radio dealer.

Remloc Rodio Company Foae T

0 Fourthond barket, St RADIO CONSTRUCTORS CORPORATION
357 TWELFTH STREET OAKLAND, CALIF.

San Francisco, Cal,
R T e el PP i R S G T . e T
Tell them that you saw it in RADIO 5

Frea circulars on reguest.
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REMLER

Now You Can Build the

NFRA: DYNe

Easily - Quickly
Safely

Sl B ¥ Amaliberani U SE T HE Control Pnn:{lzi:lf Infradyne
Antenna Compensator The Remler Infradyne Kit, No. 750, in-

BE. F. Amplifier i . cludea the fellowing spparsius: etched
H-:: r:{. T#Egn af l.n;.l.::mplrﬁ::f;:n R E M LE R copper canirel panel (illosiraied above) ;

and a detector, Entirely enclosed in a pressed steel l:ﬂ.‘tl’tlﬂll.'llt panel, twe Mo
sheet copper case whlfhrl;[m complete |1ﬂl. Remler Dirum Diinls; one Nl.i_ (111
electro-magnetic shielding. It s de- Twin - Boter Condenser; four Ne. 5

1] d I ingle-dial tral ith . 'I!‘.lmllr Bockets, three Mo 15 Remler
T2k arer Do Dia o b ardieey Radio Frequency Choks Cola ms, apecial il al mcen:
| 360" vernier dinl. An Antenna Com- aary flzed condensers, rheoatats, and

penaator, supplied with the amplifer, = fized mlv:hhnl: jmeka; switches, bind-
nullifies the de-tuning «fect of the an- Ampl[ﬁer ing posta; and wire and battery cable

tennn, which imterferes with elTicient in colors to agree with wiring dia-

B e el and Associated Parts P Criike: Inatcaatinen: Sadtinls: malins
selective ar non-selective tuning. matie wiring diagram; full-

siza eabls harness template;

schemalic cable lay-out; dis-

gram of parts and wiring

under stee]l base; plan view

of top of steel hnse.

No. T50—Infradyne
Foundation Kit

.................. Price $52.00

Included in the Remler Moo
7i0 Amplifier are special
soleneid-type, small diameter
| coils, the Remler 3-in-Line
| Condenser, Remler MNo. 50
| Beckets, and special resiEl-
| ATmEEs.

I No. 710.......Price $55.00

REMLER INFRADYNE CABINET

This copper cabinet, embossed inm {wo-lons
brown ervatalline enmmel, together with a
decorated wood base. sapplies the higheat
standards of convenlemes and nppearnmcs
for the niéw Ihtﬂ-dru Bize: 11x26 imhu-
No. T80 ....... ... ...Price §15.0

Two Hours Work
W _Then Perfect Reception

The new HRemler B. F. Amplifier and In- i
fradyne Foundation Kit are designed i= Drum Dial
'Pwi_n - Rolor (:ﬂndens&r meet the grewing demand for complete. The Hemler Drum Dial gives a full 15

teated and tromble-free comatruetion onits Inches of dial space, divided imta 200
Rotatien of the dial through a full 3607 for the Infrodyme Circail, d-i"lllﬂi“m'_—z for ench brendeast channasl,
givea greater separation of stations at MNew, you can emnily build the Infradyne in Calibration strips are rigidly moonted,
all wave lengths than is possible with twa heura with the simplest toals, Now, ret easily remevable and renewable.
the waun]l 1807 dinl. A special adjiost- you can be sure of matched parts, scien- Call letters are readily writien in.
ment which permits nrlll.ign of the tifically correct design, and proper location Spiral gear drive gives gquiel operation
copdenser eapacity at zers l_ll.l metting of emch piece of apparatus. N and no back-lash. »
allows & #till further spreading of the Remler lendership snd reputation in the Backat and 8-volt lamp farnished f
stations in the Straight Line Frequency manufacture of quality parts is yeur guar- i P r

illamination. Easily mosnted, round

trpe. antes of satisfaction. dri L
aets The rillel hole required for panel plate.

e L gt g i Write for special Fafradyme [older anmd The Remler Drum Dial will drive all

QHIe R DRSNS giae shanpied. be.8 olse @ twa-color catalog of Remiler paris. standard makes of condensers either

eam and lever in the Straight Line P il S Smsergrag oS v

Frequeney type and by a brass pinion = .

in the Stralght Line Wave-Length type. Remler Division of

Mounting template is included in each

invatation of the dinl shatt trom e || GRAY & DANIELSON MFG. CO. || cacton.” Calibration striva suppiied for

plates, allswing the disl to be grounded cither clock-wise or counter clock-wise

und completely eliminating body cnpa- 260 First Street, San Francisco rotation of dial |

city efects. : . Imd. F No. llﬂ—Remler Dirum [

Frlc: 'f ................................... £5.00 ? Chiclﬂ::"'“ WS- Elthnﬂ:w.dt'irk L) Dial . ..Price $4,_5|] [

i

e 1A . e I
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Built Like a Battleship, but with
The “Model DX Infradyne

The times have changed. Home-built
radio for the 1927-1928 season is three
jumps ahead of a factory built set. All
metal construction — illuminated drum
controls—complete shielding—automatic
coupling — concealed wiring — new unit
construction system—hairsplitting selec-
tivity and the finest tone quality obtain-
able are yours—NOW. Yet, the price
for a real 1930 radio receiver is just
about half what you would expect to
pay for such construction and perform-
ance. The home set builder now buys
his set completely assembled—with all

1930 Radio-

of the essemtial current supply wiring
and audio amplifier wiring in place.
He takes a screw driver — hooks on
about a dozen short wires and his set is
ready for operation. He can change the
circuit easily — quickly., He has his
choice of a dozen circuits. The illus-
tration shows the new vogue in radio
for 1928. The completely assembled
Infradyne—the acknowledged leader—
the most selective circuit known. It has
an enviable reputation for tone quality.
Eight thousand Infradyne owners have
already been convinced.

EIGHT REASONS WHY THE
MODEL “DX” INFRADYNE Should Be Your Choice

1. Acknowledged to be the best DX
getter.

2. Razor-edged selectivity.

3. Easy to operate — No critical ad-
justments.

4. The five and ten tube switch is an

exclusive Infradyne feature. Eco-
nomical operation.

5. Tone quality unsurpassed.

6. Built with the strength of a battle-
ship and the precision of a chro-
nometer,

7. Beautiful in appearance. Will be in
style for years.

8. A set that you will be proud to
oW,

m

4 Tell them that you saw it in RADIO
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The 1928 Infradyne Receiver

Assembly Details for The New Model of This Popular Ten-Tube Circuit

SSEMBLY of the 1928 infra-
dyne whose salient features
were described in July RA-

DIO, has been so greatly simplified by
the kit manufacturers, that a compara-
tive novice can put it together ready
for operation in a few hours,
Examination of the picture in Fig. 1
and the diagram in Fig. 2 shows it to
consist essentially of a shielded two-
stage tuned r. f, amplifier unit at the
left, a three-stage high frequency Infra-
dyne amplifier unit in the rear, two

By €. M. Sargent

drum dials operated by tuning knobs
on the front panel, an oscillator tube,
a detector tube, and two a. f. tubes with
their associated transformers.

Most of these units are mounted on a
pressed steel base with the wiring con-
cealed beneath. The control knobs
and voltmeter are mounted on a small
steel panel in the front and center of
set and the complete equipment is
housed in an enamelled sheet copper

cabinet supported on a decorative wood-
en base. By means of the filament

switch the set is instantly converted
from a 10-tube infradyne for long dis-
tance work to a five tube tuned r. f. re-
ceiver for local reception.

The two stage tuned r. f. amplifier
unit covered by the copper shield at
the left in these pictures contains a
Remler type 633 three-in line conden-
zer, three coils and three tube sockets,
these constituting two stages of r. f.
amplification and a first detector. The
triple condenser is operated by the left
hand drum dial being associated with

Complete Infradyne Receiver with Cabinet Remouved.

Fig. 1.
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Fig. 1.

General Arrangement of Paris
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three small compensating condensers
with which the set is balanced when
first put into service,

The solenoid coils are wound so as to
have a small external field, the sec-
ondaries being in two halves connected
50 as to help maintain stability through-
out the entire wavelength range. The
primaries are automatically rotated in-
side the secondaries by means of the
condenser shaft.

The circuit diagram of Fig. 3 shows
the remaining connections and circuit
constants. These may also be identi-
fied in the accompanying list of parts.

Actual assembly is started by mount-
ing the various small parts on the bot-
tom of the steel base as shown in Fig.
4 and 5. The base is drilled to receive
all mounting screws and wires which
are to project through it

The four Remler No, 50 sockets are
first mounted with their terminals
placed as shown in Fig. 4. The two
special bakelite terminal blocks are next
put in place and then the two Remler
No. 35 choke coils (Nos. 1 and 2.)

Choke No. 3, at the upper right of
Fig.3 together with its associated 00025
mfd. condenser is mounted by putting
the machine screw through its base
from the top side, placing one condenser
lug over the screw, putting on the
spacers, then the choke coil, and fasten-
ing the assembly down with the nut.

The Electrad Type P .005 mifd. con-
denser with bent lugs is fastened in
place with screw and nut in a position
about halfway between the front and
back of the base and directly opposite
the hole in the front edge of the base
for the switch. Now solder the three

fixed resistors to the proper socket ter-
minals. The next step is to fasten the
4 in. x %) in x 1§ in bakelite terminal
strip in place using two 14 in, x 6-32
screws, one at each end. On this strip
mount the “Antemna” and “Ground”
binding posts and the Frost No. 953
jack. The jack is mounted so that the
114 inch fibre insulating washer is held
between the steel base and the body of
the jack.

Before preparing the cable harness,
make ready and connect up the battery
cable. Cut 4 in, of the outside cover-
ing from one end of the cable and 15
in. from the other end; wrap binding
cord around the ends of the covering to
keep it from fraying, Pass that end of
the cable having the 4 in. leads through
the bakelite terminal strip from the out-
side. Cut the individual cable wires
the correct length for connection to the
terminal blocks in accordance with the
color code indicated in Fig. 4. The
general method of connecting up the
battery cable is shown clearly in Fig,
5. Wrap tape around the battery cable
where it passes through the clip hold-
ing it to the base and fasten the clip to
the base. Scrape about 14 in. of the
insulation from the terminal block end
of each of the cable wires and solder
the wires to the terminal blocks,

The cable harness is built up by
means of a template which is supplied
with the kit and placed on a flat board
into which nails are driven at designat-
ed points. When finished in accord-
ance with the directions there given it is
laid out on another template so as to
indicate the position of the wvarious
leads. As these aids are necessary only

for the extreme novice, their details are
omiited here. The soldered connection
for the units on the underside of the
steel base are well shown in the pictures
herewith including the picture of the
cable layout in Fig. 6.

The base is then turned over with the
control panel side to the front so that
the 10 and 2% ohm rheostats constitut-
ing the “Volume" and “Sensitivity"
controls can be mounted on brackets as
shown in Fig. 7.

The 10 ohm rheostat is at the left
and the 214 ohm rheostat at the right.
The leads to be connected to the 10
ohm rheostat extend up through the
steel base; of these, the double lead
should be connected to that side of the
rheostat which iz common electrically
with the steel base, or in other words, to
that side of the rheostat which is
grounded. Soldered connections should
be made to lugs fastened securely under
the rheostat terminal nuts,

The two Silver-Marshall audio trans-
formers, the Silver-Marshall ouput
transformer and the No. 700 Infradyne
amplifier are now fastened in place with
screws and nuts. Fasten to the Sil-
ver-Marshall transformer terminals the
leads projecting up through the steel
base.  The colors of these lead: and
the terminals to which they are to be
connected are clearly indicated in the
diagrams,

The Electrad Type P .001 mfd. con-
denser is placed on the Infradyne Am-
lifier “Plate” binding post and the
00025 mfd. condenser on the Infradyne
Amplifier “Grid” binding post, using
for the latter condenser the special
bracket supplied. Put soldering lugs

2 -

BEMLER INFRADYNE
AMPLIFIER
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Fig. 3. Infradyne Schematic Circuit Diagram
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on the Infradyne Amplifier B4, A—,
and A- binding posts; solder to these
lugs the leads projecting up through the
ateel base.

Mount the 005 mfd. condenser on
the Infradyne Amplifier B} binding
post. ‘Tighten the nuts on all of the
Infradyne Amplifier binding posts.
Connect the free side of the .005 mid.
condenser mounted on the Infradyne
Amplifier B binding post to that side
of the 2% ohm rheostat which is not
common with the steel base. The free
side of the .001 mid. condenser mount-
ed on the Infradyne Amplifier “Plafe”
terminal will be connected to terminal
Mo. 2 of the special coil on the under
side of the steel base; a hole is provided
in the base to allow passage of this con-
necting wire, The free end of the
00025 mfd. grid condenser will be con-
nected to the grid terminal of the de-
tector socket; a hole is likewise pro-
vided in the base for the passage of this

lead, The detector socket is the one
at the extreme right-hand end of the
hase and nearest to the Infradyne Am-
plifier.

We are now ready to use the No. 710
Radio Frequency Amplifier. Fasten the
left-hand drum dial plate to the shaft
side of the Amplifier case, using the 1%
in. machine screws holding the Type
633 gang condenser in place. Iasten
the No. 710 Amplifier to the steel base
using the screws and nuts supplied for
the purpose. Solder the leads project-
ing up through the steel base to the
terminal blocks on the Amplifier.

Mext in order will be connections to
the switch. Turn the base up so that
it stands on edge or leans back against
a convenient object. Examine the Yax-
ley No. 69 Switch; it will be found
that the terminals have been colored to
correspond to the colors of the wires
which are to be soldered to them. With
the switch loosely fastened in place or

Fig. 4. Arrangement of Parls on Botlom of Steel Base

entirely unmounted solder to its ter-
minals the proper leads as indicated by
the color code. There are two yellow
leads close together near the switch;
one of them is single and the other is
double. Connect the single yellow lead
to the switch.

The pressed steel instrument panel
is then screwed to the base, and the
switch mounted on the panel, reversing
the nut so that it will fit tightly against
the panel. Next, fasten the left-hand
drum dial plate (No. 110 L) to the steel
instrument panel with 14 in. screws,

The 4 chm rheostat controlling the
Infradyne Amplifier tubes is mounted
on the steel instrument panel below the
opening for the voltmeter. Flace the 2
in. insulating washer on the back of the
rheostat and attach the rheostat to the
panel with the 1-14 in. fibre washer
under the threaded bushing. Put the
Ly in. insulating washer over the shaft.
Solder the leads to the rheostat. Of

Fig. 5. Appearance of Bottom of Steel Base After Wiring
"RADIO FOR AUGUST, 1827
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the single and double vyellow leads
above mentioned the double vellow lead
will be connected to the rheostat.

The right-hand drum dial and oscilla-
tor condenser assembly will now he
put in place. Fasten the special brace
to the right-hand drum dial plate and
mount the dial plate on the steel instru-
ment panel with 14 in. screws. Fasten
the special brace to the pressed steel
base. Fasten the special condenser and
the 005 mfd. fixed condenser to the
Remler Type 639 condenser and mount
the assembly on the drum dial plate.
One terminal of the Type 659 tuning
condenser is connected to one terminal
of the special condenser and to one ter-
minal of the 005 mfd. condenser. The
other terminal of the special condenser
is connected to the remaining terminal
of the tuning condenser and the free
terminal of the 005 mid. fixed conden-
ser is connected to the brown wire of
the twisted pair of wires extending up
through the base. The remaining wire
of the twisted pair will be connected to
the terminal of the Type 659 Condenser
to which we have previously connected
only one terminal of the special con-
denser. The twisted pair referred to is
shown in Fig. 4,

Next mount the voltmeter on the
steel instrument panel and connect to
its terminals the leads extending up
through the base. Now mount the
lamp brackets on the drum dial plates
and connect them into the circuit. The
leads to the pilot lamps project up

14

through the steel base. Make connec-
tions to the lugs next to the lamp socket
shells.

The bronze control panel can now be
placed in position. It will be held in
place by the threaded bushings which
are screwed into the drum dial plates
and through which the dial shafts ex-
tend. Insert the rheostat extension
shafts with the lock-nuts over them be-
tween the panel and the rheostats and
attach the threaded bushings to the con-
trol panel by means of the lock-nuts.
Washers are furnished for use next to
the panel. Fasten the extension shafis
to the rheostats.

The Frost No. 954 Jack, insulating
bushing, threaded bushing and washer
are then connected. We can now turn
the pressed steel base up on end and
fasten the antenna compensator in place
as shown in Figs. 4 and 5.

Comparatively little remains to be
done. Those wires indicated in Fig. 4
and not yet installed must be soldered
in position, thus completing the wiring.
The bakelite control knobs are now
mounted on the control panels. Two
of the knobs are small in size: they are
for the switch and voltage controls. The
last step before testing will be to put
the 4 megohm grid leak in place in the
clips on the .00025 mfd. condenser Sup-
ported on the Infradyne Amplifier
“Crrid" binding post.

TESTING

Remove about 1% in. of the insula-

tion from each of the wires at the gut-

Fig. 6. Cable Layout
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side end of the battery cable, Connect
a lamp and battery in series and, with
the switch in the “OFF" position, test
between the various wires of the cable
for short-circuits. The “Growsd” and
A— are connected to the steel frame.,
Connect C<4 and B— to A— or A
The color code for the cable and ter-
minal wires follows:

A— Black
A+ Red
B4-Delector Blue

BIntermediate Brown
B+RF. and 15t A.F. Slate

B+Power Yellow
C— Green

We are now ready to install the tubes
and to put the set into operation. Re-
move the top from the No. 710 Radio
Frequency Amplifier and insert three
CX 301A or UX 201A tubes. Now in-
stall CX 200 or UX 199 tubes in the
Infradyne Amplifier sockets and in the
socket located in the steel base imme-
diately below and back of the wvolt-
meter. Put CX 301A or UX 201A
tubes in the sockets at the extreme
right-hand end of the base. Put a CX
112 or UX 112 tube (CX 371 or UX
171 can be used) into the socket located
between the oscillator tuning condenser
and the Infradyne Amplifier,

Connect the red and black wires in
the battery cable to the positive and
negative terminals respectively of a 6-
volt storage battery. Turn the switch
to the "LOCAL" position. All tubes
except the CX 200's and the CX 301A

{Continued on page 40)
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Aero Coils

Recommended Again

for use in the

SHORT WAVE CONVERTER

Low Wave Tuner Kit
Price $12.50

In his article printed in "RADIO"
for May, Mr. Perry Graffam describes
the construction of an unusually eff-
cient short wave converter, Of course
he specifies AERO Low Wave Tuner
Kit as the inductances to use in this
eonverter. This kit is completely inter-
changeable and has a gapless range of
15 tor 130 meters. Kit includes 3 coils
and base mounting, Range can be re-
duced to 18 meters by use of AERO
Coil INT. O (Price $4.00) or increased
to cover broadeast band by use of
AERO Coil INT. 4 (Price $4.00) and
INT. 5, described below,

Aero Interchangeable Coil No, 5

Normal range 235 to 550 meters.
Range can be increased to 725 meters
by use of 0001 Sangamo fixed eon-
denser across rotor and stator of 00014
variable condenser. This gives cover-
age of Airplane to Airplane, Land to
Airplane, and Ship to Shore (Great
Lakes and Atlantic and Pacific Oceans)
bands. Price of INT, 5, $4.00.

You ean get these
AERD esils from yeur
nearest desler, If he
should be out of stock,
g order direet from the
oo faelary.

AERO PRODUCTS, Inc.

dingrams showing use of this and other popu-

Dept. 103, 1772 Wilsen Awenns, Chicage, I

Paclfic Const Representative

HENGER - SELTZER 0.
Los Angeles and Ssn Franciseo

VARIO DENSER

Tune gquickly — adjust accurntely — eliminnte
dintracting noises—get correet tobe oscillation
—with X-L VARID DENSERS in your elremit
Diosigners of aH Intest mnd best cirouits specily
and endorse them.

MODEL “N"—S8light torn obtaine correet tobe
aaeillation om all tuned redic frequonery ele-
enits. Neutrodrne, Roberts twe tubs, Brown-
Ing - Drake, McMurdo Silver's Enockout, ete.
Capacity range 1.8 t0 20 miero-microfarads.
Prics BRI $1.0:0

Maodel 0"

MODEL "G"— With grid elips obtains the
proper grid enpacity on Cockaday eircalts,
filter and intermediate frequency tuning in
hetercdyne amnd poaitive grid bins in mll sets.
Capacity range:
Model G-1
Model G-5 0001
Model G-10 0003 to 001

Priee ...

to 08 M. F. I
M.

X-L PUSH POST — Push it
down with yoor thomb, in-
mert WIII‘. Femove Presaurs
and wire s irmly held.
Vibrations will not loosen.
Releases instantly.

| g (R — 1Be
X-L PUSH FOST PANEL—
Fermanently marked in white
on black insulating panel In
box ineluding sollering lugs,
raising bmhings and serswn
for mounting, ete.

Priee e .. . BLED

X-L Push Post Panel
Boilt the new LOFTIN-WHITE constant

eoupled radio frequency cireuit. FREE wirlng

lar eirenits sent on request.

XL Radio Laborafories

2428 Lineoln Ave. Chienga, 111

SHOWING LAST SEAS0ON'S

INFRADYNE MANUAL »

MODEL, & HOW TO TESTIT, zse
"RADIO™ BAN FRAMNCISCO

[}

FILTE

R CONDENSERS

1% mfd. 1000 volts rated D.C. Weorking Voltage, Extra Specialat $1.35 sach
7 mid. 800 volis roted D.C. Working Voltage.

Extra Special at $3.50 sach

£ All of these High Quality Filter
— a8 rated. They are excellent for
I perimental Work,

AMERICAN SALEE CO.

Hanufactured by Stromberg-Carlsen Tel, & Mifg. Co,
H 8% mid. 60 velts rated D.C. Working Voltage.

Exira Special $1.75 cach

Condensers are brand new, and Euaranteed
use in your Eliminator, Tramsmitter, or Ex-

_:1 Warren Streef, New York City
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1928 INFRADYNE
(Continued from page 14)

tube at the far right-hand end of the
base and nearest to the Infradyne Am-
lifier should light. The pilot light over
the left-hand dial should also light.
Now turn the switch to the *“DIS-
TANCE” position. Adjust the panel
rheostat so that the voltmeter registers
three volts. All tubes in the set and
the pilot lamps above both the right
and left-hand dials should light, Mo-
mentarily remove each of the CX 200%
in turn and watch the voltmeter. If
the tube removed was lighted the voli-
meter should register a higher voltage
while the tube is out of the socket,

If all the tubes are found to light
properly turn the switch off and con-
nect up the B and C batteries using the
color scheme given above. Conmect
the blue battery cable wire to the 2214
volt B battery terminal, the brown bat-

ftery cable wire to the 671% volt B hat-
tery terminal, the slate wire to the 90
volt B battery terminal and the vellow
wire to either the 135 or 180 wolt B
battery terminal. If a CX 112 tube is
used in the second audio stage a plate
voltage not higher than 135 should be
used: if a CX 371 tube is used a plate
voltage of either 135 or 180 can be em-
ployed. The C battery voltage used
will depend upon the type of second
audio tube and upon the plate voltage
employed.  Connect up the antenna
and ground and plug a pair of phones
into the jack on the control panel.

Turn the switch to the “LOCAL” po-
sition. Set the inner part of the anten-
na compensator control knob at 3, Ad-
just the outer part of the antenna com-
pensator control knob so that the mov-

'+ ing coil in the compensator makes an
j angle of about 45 degrees with the sta-

tionary coil. The left-hand tuning dial
should read zero with the plates of the
condenser in the radio frequency am-
plifier wide open or, in other words
when the capacity of this condenser is a
minimum. Turn the “VOLUME" con-
trol about four-fifths of the way on.
Now rotate the left-hand dial slowly,
beginning at zero, until a station op-
erating on a wavelength in the neigh-
borhood of 200 meters is picked up.
The balancing condenser which is
connected across the antenna section
of the gang condenser in the radio fre-
quency amplifier must next be adjusted
in conjunction with the antenna com-
pensator. The antenna section of the
gang condenser is that at the rear or, in
this case, left-hand end. The balanec-
ing condenser which is to be adjusted is
located at the end of the gang con-
denser farthest from the dial shaft; it
is mounted, together with two other
balancing condensers, on a bakelite
sheet supported below the plates on
the die-cast aluminum condenser frame.
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A Power Amplitier for the Infradyne

A Socket Power Unit Providing Plate and Grid Voltages for the Set Together
With a Power Stage of Audio Amplification

SATISFACTORY method of
A plate voltage supply from socket
power instead of batteries has
been developed for the infradyne re-
ceiver after many unsuccessiul efforts to
use some of the B eliminators ordinarily
available. The relatively heavy plate
current drain by ten tubes causes the
voltage delivered by some eliminators to
drop below that required for the opera-
tion of the infradyne, and where the
voltage is sufficient for ten tubes it may
be too great for the five tubes when the
5-10 switch is thrown,
These difficulties have been overcome

Infradyne in Excello Console With Built-in
Speaker and Power Unil

By E. M. Sargent

FARTS USED IN INFRADYNE
FOWER AMFPLIFIER

1=—PRaschonrd, pine, 12 by 28% By 1 im.

1—Eaffle Board for mounting leudspeaker,
pime, 28 by 24 by U4 in.

1—&et Binding Posts, X-L, 12% V.. 67 V.,

V. C— © plus, 4090 V., Plate, A—

and A plas

l=Thordarson RZ08 Audie Transformer for
pawer stage

l=Thordarsan K76 Ouipat Transfoarmer

I—Thordarsan K210 Power Compact

1—Tobe R210 B Hlock

1=—Tobe 1 mid. Bypass Condemser

l==Tabe 2 mfid. Bypass Candenser

l—Fxesllo ar Ehlert Console an illustrated

1—Yaxléy Automatie Power Cantral Unit

1—% ampére to 2 amp. trickle charger.
Thordarson 2 amp. of Reetox % amp.
{Diepending on service required from

net.

1=—8& wvolt Sternge Battery, 180 &@Wpirs
hanr copaeity

3—Remler Sockets

1—HBakelite sirip, 1 in. by 12 in. for meant-
ing binding posta

1—CX-310 Power Tube

1=CX-374 Glow Tube

1—CX-316B or 331 Rectifier Tube

1—Mo. 2314 Carter Resistance Hit

1—Ward Leonard 5-5000 ohm Resistanee

l—Loudspeaker {Electrodynamic spsaker
illustrated)

l=Jowell or Weston high resistames Vali-
meter, 0 to 230 volis

by using a 400 volt rectifier and filter
with a suitable resistance unit for cut-
ting down to the required voltages, and
by using a glow tube to control voltage
variations. With this egquipment awvail-
able it is also possible to use a 310 power
tube in the last stage of audio with 714
volt ac. filament supply, which is also
used for the filament of the 316-B rec-

tifier. Filament current for the other
tubes may then be secured from a stor-
age battery with trickle and booster
charger, as indicated in the accompany-
ing diagrams, or from an A battery
eliminator, This gives a set operated
from the 110 volt a.c. supply mains.
Plate voltages of 2114, 67 and 90
volts are secured through a Carter No.
2313 resistance unit equipped with slid-
ers which can be initially set in the

Injradyne in Ehklert Console With Built-in
Power Unit.

§

TRICKLE CHARGER
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Pictorial Wiring Diagram of Power Supply Unit.
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proper positions. This unit also gives
the requisite C voltages. By using the
settings marked on the diagram in
inches, the required voltages may be
closely approximated without measuring
them with a high resistance voltmeter.

&

charger is recommended where the set
i5 used more than two hours a day.
The pictures show the power supply
unit housed in a large Excello console
and in a smaller Ehlert console with a
walnut case for housing the receiver.

BTy Bt

Resistance Unit Settings,

The constructional details are self-
evident from the pictures and diagrams
together with the list of parts used in
the construction of the unit shown. The
use of a 2 ampere booster charger in
connection with a 14 ampere trickle

The former has ample space for an
electrodynamic speaker with baffleboard
or for other types of loudspeakers.

The automatic power control unit or
relay switch is not only a convenience
but also a protection against dangerous-

ly high wvoltage if the power unit is
turned on when the filament current
is not in the tubes in the set. This pre-
caution has prevented many a burn-out
as it insures a load for the power supply
unit.

This system is applicable to either
the old or new models of the infradyne
and the usual battery cable may be
used without change by running a plate
lead from the first audio transformer in
the receiver to the P post of the power
supply unit.

Where obtainable the UX-281 or
CX-381 rectifier may well be substituted
for the 316-B, as the former has a maxi-
mum possible output of 110 milli-
amperes as compared with the latter's
65 milliamperes.

LABORATORY NOTES ON THE
TYREMAN TEN

Experiments with the Tyrman Ten,
described in October RADIO, have
shown that the push-pull transformers in
the last audio stage are well adapted for
use with UX-210 power tubes. Tre-
mendous volume without distortion is
thiz obtainable. Two UX-171 tubes in
parallel deliver about the same energy
as one UX-210. By using two of the
latter tubes the energy is practically
doubled.

This is accomplished without any
change in the set excepting to supply
the 210 filaments with ac. from the in-
put transformer. A Thordarson 210
power pack and B eliminator proved
satisfactory for the purpose.

The appearance of the receiver has
excited much favorable comment be-
cause of its beauty which rivals that of
much more expensive factory-built
models. It is considered an outstanding
example of what can be accomplished
in home-built receivers,

1111k ——@
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Revamping An Old Infradyne

HE original 1926 model and the

l subsequent 1927 model of the In-

fradyne can be changed to con-
form to the 1928 model, as described in
August RADIO, with but slight trouble
and expense. This gives an up-to-date
instrument equipped with illuminated
drum dials, switch for 5 or 10 tube
operation, and a radio frequency ampli-
fier unit especially designed to operate
in conjunction with the infradyne ampli-
fier unit.

The r.f. amplifier unit is intended to
obviate any trouble from oscillation that
may be introduced by a self-constructed
“front end” as well as to give maximum
amplification and selectivity. It consists

TR £ Fev o

By E. M. Sargent

the grid and filament terminals are
brought out from the center,

The antenna compensator includes a
three-paint  switch which wvaries the
number of turns in the antenna primary,
and consequently the selectivity. It also
includes a miniature variometer which
is connected to the grid return from the
secondary of the antenna coupler and is
used as a final vernier adjustment to
bring up a weak signal. When a proper
balance has been obtained hetween the
adjustment of the variometer and that
of the antenna section balancing conden-
ser the first tuned circuit will stay in
line with the others without adjustment.

By means of these various refinements

b ek :
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Fig. 1

of a Remler 710 ampilifier and antenna
compensator. ‘The former consists of a
three-in-line condenser equipped with
semi-fixed baluncing condensers together
with three r.f. transformers and sockets,
all housed in a shielded cabinet. The
primary coils of the transformers are
mounted inside of the solenoid secon-
daries so that the coupling can be varied
by means of a common shaft which is
driven by a lever and cam from the main
condenser shaft. Inter-coil coupling is
minimized by winding the second and
third secondaries in two halves =0 that

e

Cerenit Diagrnm of No. 710 Amplifier.

the amplifier can be adjusted to give
maximum selectivity in congested areas
or greater sensitivity in remote districts.

The principal substitution and re-
placement of parts is found first in the
removal of the original coils, three-gang
condenser and trimmer condensers mak-
ing up the radio frequency unit, and its
replacement with the 710 amplifier. As
it 15 desirable that the original cabinet
be retained, the baseboard remains the
same, but in order to provide for the
drum dial arrangement, which the loca-
tion of the amplifier unit renders neces-

sary, a new panel, drilled as shown in
Fig. 2, is called for.

Two No. 110 drum dials are specified.
These dials with their 360 degree rota-
tion, removable logging charts and il-
lumination secured through small pilo
lamps mounted directly on their sup-
porting brackets, afford smooth and cer-
tain adjustment for both the three gang
condenser of the No. 710 Amplifier, and
the twin rotor 00035 mid. condenser,
which is retained from the previous
models. The dials are s0 construcied
as to provide automatically for the re-
verse action of the oscillator condenser
as compared with the gang condenser in
the infradyne,

The 50,000 ohm variable resistance of
the 1926 model and the 200,000 chm
variable resistance of the 1926-27 mod-
els are done away with. Valume is con-
trolled solely through the 10 ohm rheo-
stat which controls the filaments of the
first two tubes of the r.f. amplifier, and
through the interstage audio jacks,
which are retained as in past models.
The inherent stability of the new r.f.
unit makes other forms of adjustment
unnecessary, The 1 mifd. fixed conden-
ser used as a by-pass for the radio fre-
quency amplifier is no longer needed as
a condenser performing the function is
built into the 710 amplifier,

The two 30 ohm rheostats, one of
which controlled the mixer tube and the
other of which controlled the 99 tvpe
tubes in the oscillator and infradyne
amplifier sockets, are replaced with the
10 ohm rheostat mentioned above and
another 10 ohm rheostat, which in con-
junction with a fixed resistance of 6

REMITR-WRADYNE AMPLIFIER, oA (Y-t _f
P 1 8+ A- A# [ f
RAMI ouD
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o [ (w7 A- 1 A APERITE
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o5y Al T X HAMPERITE
rad (2%
|:n5 i p
@ ._{L_f\ £
ATENNA
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LAl . . e
T e i
DISTANSE .
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Fig. 4, Infradvee Cirenit Diagram.
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shms, gives control of the oscillator and
infradyne amplifier tubes, and the sec-
ond detector tube, as shown in the
circuit diagram. The grid condenser and
leak used in the mixer tube grid circuit
are removed, as bias detection is em-
ploved, the mixer tube being biased by
a 1 volt drop obtained through a 4 ohm
filament resistance which i a part of
the r.f. amplifier. As the mixer tube
socket is now a part of the r.f. ampli-
fier, the mixer tube socket of the two
previous models is dispensed with. The
Yaxley No. 10 filament switch is re-
placed by the Yaxley No. 69 switch,
which provides an off position and po-
sitions for the five and ten tube opera-
tion.

In some cases the more experienced
wireman will be able to leave the audio
side much as it was before reconstruc-
tion of the layout. However, as in most
cases it will be necessary to move the
first audio transformer toward the right,
in order to make room for the remounted
oscillator condenser with its drum dial,
and to meve the first audio jack toward
the right also, some wires, depending
on the method of arrangement, will have
to be cut and resoldered. In some cases
it will be advizable to make a clean
sweep of the old wiring and rewire. As
to the form of wiring used, the con-
structor may wire as called for in pre-
vipus models, or may adopt the switch-
board or cable harness wiring as is used
in the 1928 model infradyne assembly
described in August RADIO.

If cable wiring is used filament and
negative B leads can be included in the
cable as ean the audio plate leads. All

Fig. 2. Panel Drilling Layout.

NEW PARTS REQUIRED FOR
REVAMPED INFRADYNE

Il—Engraved panel, 3 /162730

l—Rember Mo, TI0 amplifier and antenna
compensatar

2—10 ohm Frost rheoatnts

1—2 to 10 ohm Frost rheostat {(ased as
senmitivity eontrol}

1—Hemler Mo. 110 drum dials

1—Yaxley No. &8 awitch

l—Sangamo 0001 mid, Gued condenser

grid leads and the radio frequency plate
leads must be kept free from the cable.
The grid leads should be kept as short
and direct as possible.

While exact dimensions are necessary
in laying out the panel preparatory to
drilling, an exact mounting layout for
the baseboard is not required, and
therefore in the baseboard layout ar-
rangement here given, exact dimensions
to scale are not given. Working from
this pictorial layout, the constructor will
have no difficulty in placing the r.f.
amplifier and the audio transformer so
as to work in with the arrangement of
the other units.

In the remodelled instrument, the
original osacillator coupler is retained.
Thiz may be either the 14, 14 and 8§
turn coupler for which dimensions were
given in previous issues of RADIO deal-
ing with the infradyne, or it may be the
Silver Marshall No. 110 B coupler
wound with enameled wire.

It will be noted that in the circuit
diagram presented herewith, a . 0001
mfd. condenser is shown shunted around
the variable 00035 mfd. twin rotor con-
denser. In the previous models of the
Infradyne, in order to utilize the sum
frequency principle involved in the in-
fradyne circuit, the dial of this conden-

ser was so set as to read at 100 with
the plates out of mesh, thereby utilizing
but one-half the dial surface. The pur-
pose of the .0001 mfd. fixed condenser
in shunt around the oscillator conden-
ser is to make it possible to use the
entire 360 degree surface of the drum
dial instead of but one-half. In order
to use the original coil with this ar-
rangement, two turns must be removed
from the filament end of the grid coil.
The oscillator coupler will then consist
of a pick up coil of 8 turns, a grid coil
of 12 turns and a plate coil of 14 turns.

Testing the Finished Job

After completion of wiring and setting
up of the completed job, the usual meth-
ods of testing out connections, tubes and
batteries, familiar to the average radio
constructor and to those who have al-
ready built previous models of the in-
fradyne, should be resorted to. Especial
care should be used, in wirlng up the
Yaxley change-over switch, to see that
no soldering flux gets in between the
leaves of same, and into the insulation,
as leakage across the various connections
involved will result in a very marked de-
crease in the performance of the set.
The switch is set on the five tube ar-
rangement first. Froperly wired, the
three tubes of the 710 r.f. amplifier and
the two audio tubes will light. After
checking performance on five tubes, the
switch is moved to the ten tube position,
which will light the oscillator and three
infradyne tubes of the 99 type, and the
A tube in the second detector socket.

Full directions for adjusting the 710
amplifier are supplied with it.
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12 RADIO AGE for Octoler,

1927

“1928 Infradyne” Presents Attractive

equipment for the 1928 radio sea-

son we find the “1928 Infradyne”
one of the most distinctivee. Here 15 a
radio set embodying really new f{eatures;
interesting alike to the man who builds
his own set and to the professional set
builder. All the difficulties a man en-
counters in building, such as the tedious
alignment of the tuned radio frequency
stages, stabilizing, preventing inter-stage
coupling, etc., have been removed before
the parts for the set reach him, and he
has a much better chance of immediately
getting perfect and gratifying resulis;
gtill there is the satisfaction which every
radio fan knows, derived from having
constructed one's own set.  The assembly
of parts and wiring is a matter of two or
three hours of interesting work and the
result is a receiver which not only has
the appearance of the finest factory buwilt
set, costing considerably more money, but
also performs like the best of them. The
creation of this set is certainly a progres-
sive step in the industry,

Ten tubes are used throughout the set,
two CX301As in the first two stages of
tuned radio, one in the first detector socket,
one as the second detector, amnd alse one
in the frst stage of audio; three CX399
tubes are used in the Infradyne Amphfer
unit and one more in the oscillator socket.
Either a CX112 or CXJ71 is recommended
for the last stage of audio.

The photo, Figure 1, shows the set as
it looks completely assembled and housed
in an all-metal cabinet, which provides an
effective shield against picking up radio
frequency and other electrical disturbances
by the coils and associated wiring in the
set, permitting only energy which is picked
up on the antenna and going through the
tuned channels to be amplified. Through
the efficient shielding and very selective
circuits all but the desired signals are re-
jected. The tuming controls or selectors
are the two upper knobs on either side of
the wvoltmeter, connecting with the two
drum indicators which are mounted, one
on the three-in-line Remler gang condenser
to the left, and the other on the single

1- MONG the new radio receivers and

New Features

Figure 3—Radio frequency amplifier
with the metal case removed

Remler condenser to the right. A filament
control is directly beneath the voltmeter,
the voltage applied to the tubes being indi-
cated on the meter. A volume control ison
one side and “sensitivity” control on the
other, both of these are rheostats mounted
behind the condensers; extension shafts
connect the rheostats with the knobs on
the front panel.

A switch at the bottom of the front
panel controls all the filaments. When
the switch is at the "OFF" position all
the flaments are out; when it 15 turned to
"LOCAL" position the Infradyne ampli-
fier is out of the circuit and only the
radio frequency tube and audio frequency
tubes are lighted, and when the switch is
turned to “Distance” all the tubes are
lighted and the Infradyne Amplifier is
automatically put into operation.

Just above the base and to the left of
the central control panel is a supple-
mentary bronze shield carrying the an-
tenna compensator control. The antenna
compensator control knob is double, the
larger part operating a three-point switch
permitting variable antenna coupling and
the smaller part controlling a small vario-
meter connected in series with the sec-
ondary of the input radio frequency trans-

Figure 1—The receiver as it looks cumpltt:'l_',r assembled and housed in an
all-metal cabinet
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former or antenna coupler. Adjustment
of the antenna compensator is made when
the set is frst put into operation after
which the antenna circuit will stay in line
with the remaining circuits over the en-
tire wavelength band. A very slight ad-
justment of the antenna compensator
might be desirable as a last step in oh-
taining the best possible reception of a
distant station but under ordinary condi-
tions it can be forgotten when it has once
been correctly set. In the rear of the
cabinet, at the end nearest the antenna
compensator controls, are the “Antenna™
and "Ground” binding posts, the battery
cable and the jack for the loud speaker.

The whole receiver is made up of several
units which are ecasily assembled. One of
the most interesting features 15 the all
metal base, with holes already drilled, and
the completely assembled radio frequency
ammplifier which constitutes the front part
of the set. The photo, Fig. 2, shows the
complete layout of parts and the photo, Fig.
3, the radic frequency amplifier with the
metal case removed. The r.f. amplifier is
umique in many respects, and shows real
engineering on the part of the designers.
The three transformers are tuned with the
single Remler three-in-line condenser to
which 15 mechanmically connected a shaft
having the primaries of the transformers
mounted thereto; as the capacty of the
condenser is inereased the coupling between
primary and secondary of the transformers
is increased, in a relation which tends to
keep the greatest sensitivity without oscilla-
tion over the whole wavelength range ; also,
provision is made for two degrees of pri-
mary to secondary coupling so that the
amplifier is readily adaptable to various
broadcast conditions.

The coupling can also be changed by
moving the secondary coils which are
mounted on brass rods extending wup
through the center of the coils, up or down,
thus changing the relation of the secondary
to the primary coils. The coils are matched
with the gang condenser at the factory,
this eliminating trimmer condensers to
compensate for deviations in the coils as
the wavelength range is covered. For
greater selectivity the coils are moved up-
ward and for less selective tuning the coils
are moved down.

Shields between stages minimize inter-
stage coupling; together with the auto-
matic coupling scheme, the amplifier is very
stable over the whole wavelength range,
and also at maximum sensitivity over the
whole range. The front part, or radio fre-
quency amplifier, of last year's infradyne
was in some cases rather difficult to handle.
In the new Infradyne this complication is
eliminated.

At the rear of the set is mounted the In-
fradyne Amplifier. This is the same ampli-
fier which has become so well known dur-
ing the past year for its ability to sharpen
tuning and to build up volume of signal
withowt an annoying increase in back-
ground noise. In construction and per-
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Figure 5—Wiring diagram of the *1928 Infradyne,” showing also the color scheme for the battery cables

formance this amplifier has not been
changed in any respect from that of last
year.

Back of the bronze panel carrying the
instrument controls is a pressed steel panel
upon which are mounted the voltmeter, In-
fradyne Amplifier rheostat, two drum dials,
and the oseillator tuning tondenser. Lo-
cated directly in back of the drums are the
two rheostats for volume and sensitivity
control. From the layout it is obvious that
the assembly of this receiver iz far from
complicated, and perfectly symmetrical.

The bottom of the pressed steel base is
tlustrated in the photograph, Figure 4.
Since the holes are already drilled for
mounting the instruments and runmng the
wires the job of building the set is greatly
simplified,

All the small parts used in the Infradyne
receiver, including nuts and screws, wire,
etc., comprise the Infradyne Foundation
Kit, saving a lot of troublesome shopping
for these odds and ends. The parts are as

follows:

—_—

L b

Infradyne Foundation Kit—Parts List.

Pressed Steel base
Pressed steel instrument panel
Bronze control panels

Remler Mo, 110 Drum Dial (Right-
hand) with brace and lamp
Remler No. 110 Drum Dial (Left-

hand) with lamp

Remler Type 659 Condenser

Remler No. 50 Sockets

Remler No., 35 Choke Coils with special
Spacers

Special coil and spacer

10 ohm rheostat, extension shaft amd
bushing (Frost)

2% ohm rheostat, extension shaft and
bushing (Frost)

4 ohm rheostat (Frost)

2 ohm fixed resistor

4 ohm fxed resistor

6 ohm fixed resistor

Electrad Type GS 00025 mid. condenser
Electrad Type P 00025 mid. condenser

Figure 2—Layout of parts in the 1928 Infradyne"
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1 Electrad Type P .001 mid. condenser
3 Electrad Type P .005 mid. condensers

1 Special adjustable condenser

Figure 4—Bottom of the pressed steel
base of the 1928 Infradyne"

1 4 megohm grid leak

1 Fraost Na. 953 Jack

1 Frost No. 954 Jack

1 Yaxley No. 69 Switch

1 “Antenna” binding post

1 “Ground” hinding post

1 Bakelite terminal strip 4" x 34" x'4"

2 Special bakelite terminal blocks

1 Battery cable

12 Lengths wire (colored as per code)
Necessary screws, nuts, washers, solder-

ing lugs, spacers and brackets. The rest

of the units are the Remler No. 710 Radio

Frequency amplifier and Antenna Compen-

sator, two Silver-Marshall Type 220 Audio

Transformers, one Silver-Marshall Type

221 Output Transformer, and a Western

Model 506 or Jewell Pattern 135 O-5 valt

voltmeter.

A simple plan has been devised by the
manufacturers for making up a cable har-
ness. A full sized template is furnished
showing the positions for the various nails
on which the wires are wound to make up
the panel. The plan is so simple that even
a man who has had almost no experience
whatever can easily complete the job.
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New Intradyne With Amplifier

Top

IT HAS been nearly three years since
the Remler Infradyne first made its

bow, and because it is steadily increasing
m favor the manufacturers are bending
every effort to develop further refinements,

Minor improvements have been made
from time to time, but now a major im-
provement has been released, an enclosed
KNew Style 710 Radio Frequency Ampli-
fier. This unit is similar to the one fur-
nished with the Infradyne Kit, the only
difference being it employs a bias on the
mixer tube instead of a leak and condenser,
and therefore reguires an additional term-
inal.

We will go more into detail concerning
the amplifier itself presently, but right now
we desire to state that this article is writ-
ten primarily for the man who already
has an Infradyne of Ris own construction
and desires to bring it up to date. If
the reader is contemplating building the
entire outht from the ground up we ad-
vise constructing the Infradyne Kit, as
described in these pages of the October
number. If you do not have the October
Rapro Ace it will be supplied upon receipt
of thirty cents, post paid.

We take it for granted that the pros-
pective remodeler has  his set already
mounted on panel and baseboard, and the
parts wired at least somewhere near the
specifications given at the time his partic-
ular model was released,

If so, the baseboard may be used as it

By ALEXANDER MAXWELL

wview of the 1928 Infradyne with new amplifier

is. If not, then all the parts must be
removed and regrouped. If time is no
object 1t will be advantageous to remowve
the subpanel entirely and replace it with
one of bakelite, putting all the wiring on
the under side. There are so many wires
in the Infradyne, especially after the
change-over switch has been added, the
finished set is likely to look like the wrong
side of a telephone exchange unless care
is used in placing the wires.

Remler recommends using the bunched
cable system, which we heartly secomd.
The smaller wires are every hit as satis-
factory as the heavy, unwieldy bus, and
if a different colored casing is used for
each circuit it will make wiring and trae-
ing very simple.

All of the present radic frequency am-
plifier must be dispensed with. Other
instruments are left as they were, and
those in the enclosed box must be pur
chased in addition.

Each wire in a receiver acis as a tiny
aerial, and not only that, but each and
every coil is a mimature substation, redis-
tributing the enmergy received from the
aerial. There are several methods of pre-
venting this intercoupling, as it is called,
the two in most common practice being
shielding and the use of coils with a re-
siricted field. To be on the safe side the
710 Amplifier is provided with both meth-
ods. Copper partitions are placed between
all coils, and a continuous shell surrounds

Back-Panel view of the New Infradyne
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the entire instrument. This shell and the
partitions are grounded. Any stray oscil-
lation that can penetrate this defense de-
serves a lot of credit The coils deserve
special mention for they are of unigue
construction. The secondary is split into
two sections with their fields opposing,
the grid and flament leads coming from
the middle instead of the ends. The mag-
netic field extends just far enough to pro-
duce a coupling effect with the primary
and right there it stops.

By consulting the wiring diagram of the
710 one will observe that the primary
coil is tapped in four places and thess
leads go to the terminals as indicated.
Tap number two is the grounded end of the
secondary coil. The antenna compensator
is furnished with the amplifer and is
mounted on the panel between the drum
and the meter. It consists of a tiny vario-
meter and a three point switch, its purpose
being to adapt the receiver to the particular
aerial used, as well as providing additional
selectivity in cutting out unwanted signals.
It is a very important instrument, and it is
rather delicate, so great care must be used,
both in handling and in soldering the con-
nections. Too much heat will melt other
connections farther down the line, spoiling
the entire effect and making a source of
difficulty that is hard to locate. Use a
bright iron and the minimum amount of
solder, and do not apply the iron for more
than five seconds at a time.

The Remler type 633 condenser is used
in the amplifier. It iz an elaboration of
the original twin rotor condenser, main-
taining all the desirable features and sim-
plifying matters by the fact that all three
condenser units are controlled in unison
by a single knob.

It is practically impossible 1o make three
variable condensers work in absolute har-
mony without a trimming device. In the
case of the 633 these consist of small,
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mica insulated compression condensers
which are a part of the complete assembly
and are not detachable. The three gangs
are adjusted to resonance before leaving
the factory, but if at any time one desires
to change the adjustment it may be readily
accomplished by means of a wooden screw
driver furnmished with the amplifier. Each
of the three trimimng condensers is reg-
ulated by means of a screw with a slotted
head. The wooden wedge is inserted in
this slot and turned slightly. It is not
advisahle to make any adjustments on trim-
mers till the receiver is in working order,
and then only when convinced bevond a
shadow of a doubt the condensers do not
aline properly.

In-order to obtain the greatest coupling
effect at a specified frequency the primary
of the radio frequency transformer must
be varied. This is in direct relation with
the rotation of the condenser. By means
of a system of levers and an ascending
cam, the primaries of the three transform-
ers are rotated as the condenser is ad-
vanced. This insures a maximum energy
transfer at a given point, or to put it a
bit more positively, the maximum energy
transfer on all points within the range of
the condenser.

The primary inductance may be varied
by means of a three point switch on the
first one, which i3 incorporated in the
antenna compensator, and a two point
switch on the other two. The adjusiments
of the latter are made permanently when
the Infradyne is put in operation and need
not be touched again. The first is varied
whenever the occasion demands.

It is well known that a resistance in-
serted in the grid lead of a radio frequency
receiver has a tendency to prevent oscilla-
tion. Therefore 500 ohms is provided for
the first stage and 1000 ohms for the
second, with short circuiting switches when
not desired.

. 1927-28

Panel view of the New 1928 Infradyne Receiver

It is difficult without vernier controls to
build an amplifier which will function
equally well in both metropolitan areas
and the more rural districts. Remler has
taken this into serious consideration and
believes the 710 to be a solution to the
difficulty. By adjusting the four switches
and the antenna compensator the receiver
ma¥ be made to tune sharp enough to cut
through the superpower station in the next
block, or it may be broadened till the out
of town user will have no trouble in pick-
ing wp stations. Using the compensator
as a vernier ome should be able to bring
in very weak signals with suffident audi-
bility to be readily distinguished.

Mow that we know just what the instru-
ment is with which we are dealing we will
go ahead and install it. Perhaps you no-
ticed that in the panel layout no vertical
dimensions were given. It is a bit difficult
to do this in remodeling because all base-
boards and subpanels are not the same
thickness. To  determine the correct
height for mounting the condensers fasten
the 710 amplifier to the baseboard and
fasten the mounting for the drum dial,
using the holes provided. Leave the con-
trol shait off for the time being. Now
screw the new panel onto the baseboard and
with a soft pencil or a scratch awl careful-
Iy trace around inside the hole through
which the control shaft would protrude,

This gives a point around which to work
and all other measurements are made in
direct relation. Now unscrew the panel
and with a small drill make a hole in the
center of the scribed circle, from the back
side coming forward.

Take the left hand Rembler Template
and paste it to the panel, making sure it
is aligned correctly and the drilled hole
is exactly under the center lines of the
corresponding markmng. Take the center
punch and make an indentation for each
hole. To locate the oscillator condenser
it is only necessary to carry the guide
lines over, and paste the right hand tem-
plate in the correct place. The others are
pireély a matter of persomal taste. We
furnish a sugpested panel layout which
one will do well to follow.

Beginning from the left hand end the
first knob controls the R. F. condenser,
the second the antenna compensator, the
third the B. F. rheostat, the one under
it the Yaxley switch, the fourth the In-
fradyne rheostat, and the last the oscilla-
tor condenser. Certain parts have been
done away with, namely the 50,000 ohm
variable resistance. WVolume is controlled
solely by the ten chm rheostat which con-
trols the filaments of the first two tubes.
The one mid. fixed condenser is no long-
er used as one which performs its func-
tion iz built into the E. F. amplifier.
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Panel template of the New Infradyne with amplifier

The two thirty ohm rheostats, one of
which controlled the mixer tube and the
other the 299 tubes have been replaced by
a ten ohm rheostat, the one mentioned
above, and another ten ohm rheostat used
in conjunction with a six ohm fixed re-
sistance. The Yaxley 10 switch has been
replaced by a Yaxley 69 switch which
provides an off position as well as chang-
ing from five to ten tube reception.

Wiring, as stated previously, may he
left as it was, with suitable changes, or
all replaced. If using the cable harness
style keep the plate and grid leads free
or trouble will develop. The old oscil-
lator coupler may be used, or a Silver
Marshall 110BE substituted. It iz not ma-
terial as long as it contains the correct
amount of wire.

It is most important that directions are
followed in regard to connecting the three
condensers in the oscillator circuit. The
01 mfd. is shunted across the .00035
mid. and a .0005 Sangamo hooked in
series with the lead which goes to the
plate. The purpose of the 0001 condenser
is to alter the range so that the entire 360
degrees of the dial will be used instead of
just half as in former models. In order
to use the original coil in this manner
two turns must be removed from the fila-
ment end of the grid coil. The coupler
will then consist of an eight turn pickup
coil, a twelve tum grid coil and a plate
coil of fourteen turns.

i
i

New Parts Needed

One panel Tx30x3/16 inches.

One Remler 710 Amplifier com-
plete with compensator.

Twe 10 ohm Frost Bakelite De-
luxe Rheostats.

One 2 to 10 echm Frost Bakelite
Deluxe Rheosate (used as sen-
sitivity control)

Twe Remler 110 Drum Dials.

One Yaxley 69 Switch.

One Sangamo 0001 mfd. Fixed
Condenaer.

One Thordarson output choke.

As spoon as the new receiver is finished
it must be carefully tesfed to make sure
that all connection: are correct and the
E battery is not turned through the fila-
ment circuit. This may be determined
by placing the tubes in the sockets and
after connecting the A battery and prov-
ing that all tubes light correctly remove
one wire and touch it to each of the B
hinding posts. [f nothing happens then
it is safe to connect the B batteries. Use
plenty of patience and don’t turn any-
thing without making sure it needs turn-
ing. The Amplifier is already adjusted
for best results with an aerial of from
50 to 150 feet, when received. These ad-

justments are for localities where condi-
tions may be termed average, in regard
to interierence and electrical noises.

Switches One, Twao, and Three are set
on “non selective,” switch Four on "selec-
tive” In localities where conditions are
excellent switch number one is set on
“selective,” number two on “non selective,”
and numbers three and four on “selective.”
In locations where interference is bad
different combinations may be tried, but
be sure to make notations of the original
settings so one may return to them at
any time., Remember that this amplifier
is designed to function in all localities,
and for that reason is a bit more com-
plicated than the average. Once it is out
of resonance and the combination lost
it is about as difficult to get back in work-
ing order as it is to pick the combina-
tion on the First National. It has been
said that no matter how badly it is jammed
up, fturning something else will make it a
little worse. This just as a word of pre-
caution. It will work when received, and the
best plan is to stay as close to the orginal
scheme of adjustments as is possible.

When once in working order it should
be left strictly alone, for nothing needs
turning but the two tuning condensers and
possibly the antenna compensator. The
builder is probably so familiar with the
adjustments of the Infradyne amplifier by
this time no additional explanation is
needed,
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Schematic diagram of the new style amplifier for the 1928 Infradyne
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Interlor view of the Infradyne receiver.

usting rheostat; C, byp=pas
Je:lh T-1, second AL F. :ranﬂwmtr

lztor coupler; R, 30-ohm rheostat: C-1,

R&DIG NEWS takes pleasure
in presenting to its readers a
new circuit which, though similar to
the super-heterodyne, has incorpors
ated in it some striking features
that immediately justify the use of
the word “original.”

The salient point of the Infra-
dyne is that, instead of making use
of the “difference” in frequency be-
tween the local oscillator and the
incoming signal and amplifying this
beat, the “sum-frequency™ is util-
ized and amplification carried out
on the wery short wave of 85
meters, instead of between 3,000
and 10,000 meters as in the super-
heterodyne, The result is total ab-
sence of interference from long-
wave transmitting stations, arc
“mush,” stray heterodyning, and
what is far more gratifying, the com-
plete elimination of “harmonics,”
which are so prevalent in super-
heterodyne receivers. A broadcast
f station is never picked up at more
[ than onec setting on the dials.

Combined with thig circuit are
two stages of tuned-radio-frequency
¢  amplification. This advantageous
i tie-up offers a receiver as sensitive
¢ and selective as one could wish for.
i RADIO NEWS recommends this
! circuit to experimenters and con-
structors and feels gure that they
will find it of extreme interest.
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ANY really excellent receivers, in
the last year or two, have been
developed. In some of these ex-
treme  selectivity has been  the
aim? while in others quality of reproduction
has been emphasized. All of these recen-
ers have, however, left something to he de-
gired ; clearness and purity of tone have heen
perfected at the expense of selectivity, or
extrene sclectvity has betn gained with a

L-2, Sascond R.F.

The [nfradyne
By HERNDON GREEN

gacrifice of gquality. We must grant that a
receiver offering extreme selectivity tomether
with superior reproduction would have a
most decided appeal to all of us. The writer
believes that in the Infradvne such a re-
ceiver has heen found.
ACCOMPLISHMENTS

The Infradyne is, first of all, remarkably
selective. It has been easily possible to re-
ceive with this set at Oakland, California,
through KGO (a 300-watt station trans-
mitting on 361 meters from that city) CZLE,
Mexico City, on 350 meters, and KTHS,
Hot Springs, Ark., on 375 meters. Likewisc,
WLW, transmitting on 422 meters from Cin-
ci'mlati. and CFCN, a 433-meter station at
Calgary, Alberta (Canada). can he received
while PO, a LO00-watt station, is in opera-
tionn on 428 melers at San Francisco,

Of egual, 1 not greater imporiance iz
quality of reproduction. In this connection
it can only he said that this receiver is cap-
able of well-nigh periect  reproduction,
the only limitations being those which may
be imposed by the lowd-speaker or audio-
frequency amplifier used. As large strides

transformer; BA,
R-3, 50,000-ohi: wariable resistance; T. Arst 'A.F. transformer: C-2, osciilator varisble condenser;
R.F. tuning condenser unit; and R-2, 10-chm rheostat.
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The parta are: L] first R.F, transformer; C-4, series antenna fixed condenser; L, antenna coil;
s condensers; C-5. first detector grid cendenser;

[nfrad!trlt amplifer : G gﬂd
L-3 asgils

have recently been made toward periection
of these very important parts of every re-
ceiver any such limitations must necessarily
be slight.

A forther very desirable featnre of the
Infradyne is quietness of operation. Alore
will be said later of the elimination of “back-
ground nojse,” which has made this possible.

SHORT-WAVE AMPLIFICATION

It 15 natural to wonder what revolutionary
departure eould have heen made from pres-
cnt practice to produce a receiver of such
merit. The secret of success has been the
employment of amplification at a consiant,
oery shord woaveleuglh, The idea i3 not en-
tirely a new one; but such amgplification has
heretofore heen desmed impracticable, be-
canse of the dificulty of conrofling energy
transfer through parasitic ube capacities.
While a certain amonnt of such energy trans-
fer is not undesirable, lack of control has
made the practical use of the methed im-
possible. It has remained for E. M. Sar-
gent 1o develop a sinple and efective method
to overcome obstacles which have until the
present, been insurmountable,

Interlor view of the Infradyne amplifier, the schematic dusiram of which is shewn on page 380.

1 are sho=i-wave transformers, and 2 low-capac
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The super-heterodyne and the tuned-radio-
{requency receiver Lin the latter of which
provision is usually made for the nentraliza-
tion of tube capacities) have recently en-
joyed the greatest popularity, Of these, the
super-heterodyne has, in the writer's apinion,
offered the greatest degree of sensitivity
and selectivity obtainable. A briel com-
parizon of these circedts with the Infradyne
will follow,

COMPARISON OF CIRCUITS

Let us first consider the fundamental dif-
ferences in operalion between the Infradyne
and the super-heterodyne. Az the result of
the mixture of a locally-generated frequency
with & received  {requency, two new fre-
quencics are generated, One of these is the
difference or “beat™ Dbetween the received
and Jocally-generated frequencies ; and the
other 15 the sum of the locally-penerated and
received frequencies. It might be well at
this point to eall the reader’s attention to the
fact that both the “sum” amd “difference”
irequencies will be modulated eractly oz the
rrcomng signal &5 modeloled and their ame-
plification will therefore result in no distor-
tion of the received music or specch,

The bent-frequency is that which is ampli-
ficd in the super-heterodvne. It iz relatively
low aml has been employed because it is
comparatively easy to hamdle. The effect of
parasitic capacities decreases as the fre-
quency decrenses and, therefore, fewer difi-
culties are met in the design of circwits to
operate at the longer wavelengths. The
beat-Trequency, which has been chosen for

i the

super-heterodyne, has
usually heen in the neighliorhood af 50 kilo-

amiplificalion

cycles. [tz use has besn responsible for sev-
eral undesirable features common to receiv-
ers of this type.

It will be apparent that a difference of
frequency  equal to the intermediate fre-
qiency will be obtained for free talues of
locallv-generated frequency.  This condition
will lold when the locallyv-generated fre-
quency is 30 kilocycles abore the received
frequency and when it is 50 kiloeyeles felo

Rear view of the Infradyne set

tion on the opposite page, and the diagram bhelow.
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‘The indicating letters correspond with those in the illustra-

Mote that 199-type tubes are used in the

short-wave amplifier and the oacillator.

normally, two settings of the oscillator dial
for each station, Becauvse of the value of
the intermediate frequency chosen for use
in the super-heterodyne, it is possible in these
receivers, due to harmonics generated in the
oscillator circuit, to receive certain stations
in as many as six places on the dial. Addi-
tional interference and confusion have re-
sulterl through production of this relatively
low ntermediate frequency, as a result of

sy IR T P BTN B

Front wiew of the Infra-
dyne. ¥ is the 'Glament
volimeter; R-1, 30-chm
thecstat; F the flament
switchi and J and J-1 the
frst and second stage au-
dia  stage jacks. The
ther letters correspand
with those in the iliustra-
tion abave.
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heterodyning between powerful stations on
adjacent wavelength bands.,
INTERFERENCE WITH LF. CIRCUITS
Reception in these receivers, particularly
in localities adjacent to long-wave commer-
cial or government :tations, has been further
marred by direct pick-up by the intermediate
amplifier cirenit of long-wave sipnals or arc
“nmsh,”  In this connection it will be re-
memberer] that many of these stations are
tranamitting on wavelengths very close to
those to which these imtermediate amplifiers

THE INFRADYNE FRINCIFLE

The “sem-fregueency,” resulting from the
mixture of a locally-penerated frequency’
with the received frequency, is amplified in
the Iniradyne. The sum-{requency employed
is in the neighborhood of 3200 kilocycles,
which is equivalent 1o about 95 meters. The
special circuit wsed permits maximun am-
plification at this frequency and perfect sta-
bility at all times. There is no tewdency for
circuits tuned to this very high freguency
to pick wup directly sionals from local com-
imercial or government long-wave stations.
Because of the very high frequency of any
harmonies, which might be generated .o the
oscillator cirenit, they will not cause confu-
sion, as in the case of the super-heterodyne.

A mumerical example may serve to make
this clear. The ascillator will be funed to
its highest frequency, when it is adjusted
for reception of the station having the high-
est wavelength; and it will be tuned to its
lowest frequency, when it is adjusted for
reception of the station having the shortest
wavelength. We will assume that the high-
est and lowest wavelengths to be received
are, respectively, 526 meters and 200 meters.
226 meters is equivalent to a frequency of
570 kilocyeles.  Since the intermediate fre-
nuency to be emploved is 3,200 Lilocyeles, the
oscillator {requency will be 2,630 ke, whose
secomdl Tarmonic is 5,260 ke, This will ob-
viously not add to any received frequency to

the received frequency. ‘There are thus, have heen tumed, (Continned o page 380)
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Complete circoit diagram of the Infradyne, employving a speclal short-wave amplifier B.A.
stages of regular radio-frequency amplification,
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Shielded Six
The Shielded Six is one of the
highest types of broadeast re-
ceivers. It embodies complete
shielding of all radio frequency
and detector circuits. The qual-
ity of reproduction is real=true
to the ear.,

Behind the Shielded Six is com-
petent engineering. It is sensi-
tive. Day in and day out it will
get distance—on the speaker. It
is selective. Local stations in
the most crowded area separate
completely—yet there are but
two dials to tune.

These features — jtg all-metal
chassis and panel, its ease of as-
sembly, and many others—put it
in the small class of ultra fine
factory built sets, priced at sewv-
eral times the Six's cost

The SM-630 Shiclded Six Kit—
including all specified matched
and measured parts to build this
remarkable receiver — price
595,00,

The 633 Essentiz]l Kit—contains
4 condensers, 4 R.F. transform-
ers, 4 coil sockets, 4 stage shields
and the link motion—all labora-
tory matched—price §45.00.

Clear and complete instructions,
prepared by 5-M engineers, go
with each kit—or will be mailed
separately for 50c.

220 & 22! Transformer

8-M 220—the big, husky audio
transformer you hear in the fin-
est sets—the only transformer
with the rising low note charac-
teristic that means real quality—
not only on paper—but when
vou Arar it—§6.00.

5-M 221 is an out-
put transformer
that will bring out
the low notes on
your present set.
It eliminates
blasting for prac-
tically all good
speakers—36.00,

SILVER-MARSHALL, Inc.

B48 W. Jackson Blvd., Chicago, U.S. A,
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The Infradyne
i (Continucd from page 357) 1
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produce the intermediate frequency; it will
beat with a received irequency equal to
BAGD ke, (or 5260 ke plus 3200 ke), to
produce the intermediate frequency. How-
ever, a frequency of 8400 ko is eguivalent
to a wavelength between 33 and 36 meters,
which is, of course, far below the broadcast
bxand.

Let us next consider the shortest wave-
length to be received, 200 meters is equiva-
lent to 1,500 ke, In this case the osallator
freguency will he 1,700 Kc., the second har-
monic of which is 3,400 ke, This will like-
wise not add to any received Irequency o
produce the intermediate freguency. It will
beat with 6,600 ke, to produce the intermedi-
ate, or sum-fréquency ; but 6,600 k. 15 equivas-
lent to about 45.5 meteérs which s also far
below the broadcast band, Any given sta-
tion 18 therefore received at omly one place
on e escillator dial.

It will also be readily apparent that there

Radio News for October, 1026

This is not to convey the impression that
more than two stapes of zoch amplification
are never used. There are on the marlet
twa ar three commercially-made receivers
employing up to as many as four stages of
tuned-radio-irequency amplification.  Such
sels are very carefully laid owet and contain
claborate shielding, which the average set
builder is by no means equipped to mmake.
Their cost, which 15 high, also places them
well beyond the reach of most of us.

R.F. AMPLIFICATION

In the Imiradvne, two stapes of tuned-
radic-frequency  amplification, operating at
the received signal frequency, are employed
alwad of three stages of amplification at the
very high sum-frequency heretofore describ-
ed. All of these stages can be operated at
maximum efficiency and there 15 no tendency
toward undesirable reaction between the
lower-frequency and highest-irequency am-
plifiers. The receiver can therefore be kent
perfectly stable at all times without the use
of any of the “losser” methods of control
now used in radio-frequency sets. The high-
frequency stapes can be quite broadly tuned,
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The circuit dagram of the Infradyne short-wave amplifier.

dne lo-

‘There are four coupling transformers

and their attendant fixed and vadable condensers, the latter employed for peaking the transformers
and stabilizing the circuits.

is no opportunity for confusion to resoft
from the production of the intermediate fre-
quency by heterodyning  beiween powerful
stations on adjacent wavelemgth bands, as
there is in the case of the super-heterodyne.
SELECTIVITY AND SENSITIVITY
FROBLEMS

Having discussed the fuondamental dii-
fercnces  between the Infradynme and  the
super-heterodyne, lét s consider thie matter
of selectivity, or sharpness of tuning. The
super-heterodyne is generally depemdent for
itz selectivily upon one transiormer stage,
tuned to respowd to & narrow band of fre-
quencies, and upon the natural selective qual-
itics of the loop antenna with which it is
used. Here it might be mentioned that the
amount of encrgy picked up by a loop is
excesdingly. small ; if it were possible to ob-
tain with this type of rcceiver, when using
an antenna, selectivity equal to that obtained
with a loop. it would be desicable to wse the
antenna, becanse of the greater energy pick-
up. Occasionally two, or even four sharply
tuncd stages are used in a super-heterodyne.
This practice often results in poor reproduc-
tion of speech and music, doe to cutting off
of the extreme voice and music frequencies,
amd dn instability, so that the set is diffi-
cult to harmdle.

Tuned-radio-frequency sets wsually depencd
for their selectivity vpor not more than twao
stages of radio-irequency amplification, Tunc-
tioiing at the frequency of the received sig-
nal. Were it possible to employ successfully
more than two stages of such amplification
the sensitivily and selectivity of these re-
ceivers would undoubtedly be considerably
increased.  In the usual type of set such an
attempt may result in uncontrollable insta-
bilitv, because of stray coupling between

- stages,
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a2z any very slight loss in selectivity, which
miight result from this practice, is more than
compensated by the additional sharpness of
tuning obtained in the two dow frequency
slages.

Incidentally, it will be recalled that a cir-
cuit can, at high frequencies, respond to a
iairly broad band of frequencies and still
be tuned quite sharply with respect to seame-
Iength,  For instance, 90 meters ogquals 3,331
ke; but 3,321 ke and 3.341 ke equal re-
spectively 2035 and 898 meters. A circuit
tuned sharply between 808 and 90.35 meters
will therefore still pass freely a band 20
ke, wide, This permissible slight broadness
of twning of these circnits results in com-
plete response to the full range of music
and wvoice frequencies. Music and speech
are, therefore, not distorted in the sadio-
frequency amplifiers, but reprodeced just as
they are received.

For the henefit of those who are interested
in this receiver and desire some details of

AP B A D& L TR I P R P B s R

CORRECTION

The kit of parts manufactured by
the Bremer-Tully Mig, Co., of Chi-
¢ cago, and especially designed for
£ their patented Counterphase circuit
wat illostrated in the article “Kits
of Parts for the Set Constructor™
on page 224 of the September izsue
of RADIO NEWS and described
as “parts for a G-tube Neutrodyne
" We wish to correct this er-
: roneous statement. The Bremer- !
Tully Counterphase is original and
15 not to be confused with the Nen-
trodyne eircuit. :
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Radiv News for November, 1926

You can’t be
Satistied with less

Amplification at its best is what you get when you
hook the Remler Infradyne Amplifier up with your
tuned radio-frequency set.

At last you can get the reception you demand—
Sensitivity and selectivity are raised to new standards cf
perfection—Signals so weak that they are ordinarily
inaudible are received with loud speaker volume when
they pass through the Remler Infradyne Amplifier.

A new and effective control of energy transfer thru tube
capacities at high frequency gives surprising results.

Make your old set
a 1927 model

Ask your dealer for full information
about the application of the Remler
Infradyne Amplifier to your present
set. He has—or can secure—full
instructions.

T IMPROYED

567

ONDENSE

e Straight-Line Frequency GR

" Stations spread over 360°— Manulacturing

| Body capacity eliminated —
Perfect balance — Adjust- 260 FIRST STREET
k S5AN FRANCISCO

NEW YORE

able minimum capacity. CHICAGD

5 sl

REMLER

SOCKET Mo. 50
Closs, positive, gripping
contact— Full floating
springs — Brass contact 3
levers — Meets the exact 3
requiremenis of the X- 3

type tubes.

....... .y
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656 Radie News for December, 1926

Aan Infradyne Combination Set

Adarting the Infradvne Unit to a Standard 5-Tube Set
By CLYDE ). FITCH

N the October, 1926, issue of Ramo  frequencies set up two beat frequencies, one to the sum, of the two [requencies of the
News, we presented to oor rezders a  equal to the difference, and the other equal  applied currents. In the standard SUpeEr-
complete description 'of an entirely new
type of radio receiving sct—the Infra-
dyne. Now we are showing a new version INFRADYNE INTERMEDMATE AMPLIFIER STANDWAD FIVE TURE SFT
of the same #et, an amplifying unit that may
be attached to any good hve- or six-tube set
and therchy convert it into the now popular
Infradyne. The original Infradyne receiver
employs ten tuobes.

UF_:!.-'musly, te build such an claborate set
requires quite an owtlay of both time and
money; but Mr. E. M. Sargent, designer of
the Infradyne, shows us how to beild a
simple five-tube unit that can be attached
to our present ﬁl.{ -tube set to convert it into
the Infradync. Simply conmect the unit be-
tween the detector and audio amplifier of
yvour present set and you have an Infradyvne.
The unit shown in the various illestrations
was built in the Rapro News LasoraTonies,
and when connected to a standard five-tube
set, gave excellent results.

While the theory of the Infradvie was
told in the previons article referred to above,
a brief outline of its action will be given

here for the benefit oi the possible fex}'. T e —
113f| _th(‘ misfortune to overlook or miss the Fig. 4 (abowel. Tubea
original copy. marked VI are 100-type,
three in the high-frequency
THE THEORY amplifier I, and an oscilla-

tor on the sub-panel. Fig.
The Infradyne is simply another form of 2 (right) shows the cacil--
superheterodyne.  And if you are familiar lator-condenser conerol D -
ith superheterodyne action, you will at ©°f the Infradyne unit. =V
w Ipers Ime auuon; w: indicates the voltage in the
once recognize the similarity. In the super-  Blament circuit of the tubes
heterodyne, the incoming radio frequency VI f‘ﬂ“"““l by rheostat
current is combined with a radio . frequency ikt cusrla e
£ om Ao R g H ] P Fay
current of a different frequency g!:m.rd.r:t_l 8t uyd  Danielron  (Remler
the receiver by the oscillator tube. And as Dy Affs. Co. and The
always has been explained in sopperhetero-  Magiavos Commpary. f
dyne articles, the two currents of different
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Radio

Fig. 31
tube set

heterodyne, the diference between the two
frequeneics is made use of, giving a heat
which in practice is in the vicinity of 40000
cycles per sceond,  In the Infradyne, how-
cver, the sum of the two frequencics iz
made use of, and in this particular set the
beat produced lhas a frequency of 3,200,000
excles per second (™ meters wavelength).

In the superheterodyne, the intermediate
amplificr iz designed to operate on a fre-
duency of about 40000 cycles. The inter-
mediate amplificr of the Infradyne is de-
signed to operate on a frequency of 3.200,-
Q00 evcles,

In the soperheterodyme. where the diffee-
enee between the two Troguoncics is made
use of, the frequency of the oscillator must
be wrcreased while tuning the set to receive
waves of higher frequency, so that the dif-
ference remains constant. In other words,
the oscillator condenser dial reading is in-
creased when the tuning condenser dial read-
ing 15 inercased, and viee versa, In the In-
fradyne, where the snm of the two frequen-
cics is made vse of, the Trequency of the
oscillator must be decreascd while tuning the
set 1o receive waves of higher frequency, so
that 1he som rening constant.  In other
words, the oscillator dial on the Infradyvie
15 decreased when the tuming dials are in-
creased, aml vice versa. The oseillator dial
on the Infradyne should have its scale read-
ing backwards, which will aid in tming and
- lppping. stativns,

Wiile it los always been known that the
sum-frequency as well as the difference-fre-
guency exisbed i the superheteradyne, the
practical utibization of the sum-frequency
has been eonsidered such a complicated engi-
necring problem on account of the high fre-
quencics imvolved, that, wntil Mr. Sargent
developed rthe Infradyne, apparently no one
Iad the eournge to tackle it.  Just think of
it. An amplificr working at a frequency
of 3200 ke, This is the type of amplifier
uscd in the Infradsyne. And to assist ex-
perimenters in nilding their own Infreadyna,
the amplifier is made available completely
wired in one part. It is employed i the
apparaius  illustrated, and was  folly  de-
scribed in the October issue.

: BUILDING THE UNIT

The assembly of the complete unit 15 a
very simple task., First procure the parts

VOWOOQBO®®®

The top wiew af the Infradyne amplifier, assembled for coasection to A standard Fve-
The symbals are the same as those Im the list of parts &t the bottom of this page.

specificd in the list, and proceed to assemble
them according to the layvout shown in the
various illustrations. The sizes of the panel
and the baschoard are given in the list of
parts, and the drilling, of course, depends
upoit the parts you select ; consequently it is
not given, There is only one part which
vou are 1o make yoursel i—the oscillator codl.
THE OSCILLATOR COUPLER

The oscillator coupler consists of three
enils wouml on a single picee of hakelite tub-
ing 14 in. 10 dismeler and 2 in. long, as
shown in FFig. 5. These coils are of 14, 14,
amd & turns respectively and are all wound
in the same direction with No. 24 dse wire,

657

Tlwre shoold be a space of 1716 in. between
the twao 14-turn coils and of 3716 in. between
the 14- and 1B-turn coils. Commencing with
the B-turn coil the terminals should be num-
bered from 1 10 6 as shown in the sketch
of Fig. 5 1 being the outside and 2 the
msile terminal of the B-turmn coil, 3 the
terminal of the l4-turn coil nearest the B-
turn coil and 4 the other end of this 14-lurn
coil, 5 the inside terminal of the sccomnd 14-
tuen coil and & the outside terminal of {his
col

_ These numbers correspond with those used
m the wiring diagram.  To insure operation
of the set these directions for coil winding
should be followed exaetly, parcticularly as
regards their all being woumd in the sune
dircction. This oseillator coupler should be
mounted in the position shown at L in the
illustration, Fig. 3.

The oscillator coil complete, we are now
ready Lo assemble all the parts and seart
WIrIngE.

WIRING THE UMIT

Fig. 1 shows not only the diagram of con-
nectivns of the unit but also that of a stand-
ard five-tube radio set, employing the con-
ventional  two-stage  tuncd 1. amplifier,
detector and two-stage andio amplifier. The
wiring of the Infradyne amplifier unit is
shown within the dotted border lines. Al
the parts employed are marked with symbaols
corresponding to those in the other illustra-
tions. None of the parts in the diagram of
the five-tube set is labeled because any good
sct may be wsed and we are not primarily
interested in the parts or eomnections of the
set.  Therefore, wire the amplifier unit ac-
cording to that part of the diageam within
the dotted lines of Fig. 1, and bring the
comnections 1o the unit out of five binding
posts, as fmlicated in the diagram.  Only
four posts are in view in the photographic
illmstrations,

The front view of the finished amplifier
will look like Fig. 20 On the panel arc
shown the oscillator condenser dial D, fila-
ment rheostat W for the four dry cell tuhes,
mul valtmeter V', The meter is cssential, le-
cause the J-volt dry cell tubes are connected -

(Continued on page 726)

MNAME OF PART

Grid Cosd enser
Flred condenser
Variskle cond.
Fiaed chdemaer |
Amplitier
[ Teltmeter

| Phecetat
T [ Rete. FIT. Comt.
. | arid Lk
| Socket
Dinl

[ Pawel
Beseboard

| Daeillutar ooil
Binding peats
Vacuum tubes

| Vuouum tue

With prid lank mosnt bng
| Fer asciiinter o
Far cacillntar
“Hy-pazs =
hemier (apeaiadl

For S-volt tukes

For d=vcil tukes

I type
For variable condenser

“Hard weod

Bli-tlu_l fili__ln_:_li raotioos)

AR T E
| . storege hiurp type Tan|3a, 3

17, B, 18, 18, %
5 P
|2, &, 0, &
a6, B, 17, 9, 8
(27, 8, a8, @, §
31, az, 23 N

5, %, 0,0
3, 3

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

1 Z2an, o Elec: Cas
5 lfl-z:-ﬂr-d, Tae.

Fuicnnald B 1%“1.‘ 1om

" Rerevod Tire arparstion
¥The Tiinrd Company

_GGray & Danlelson Sg, Fa.
i b. Cardwell Eqr_n. R
Afpcinit Liectrie Corpaiy
—Whaaco Products, Tne.
dCardinis  Wighatn, Toc.

TTTobe Teutschomne Co,

T Pad 1a1

“pr! "H:A: Frost, Too.

(LN T

. Im ngdi:lt

I 1 ] Iﬂ_l?ﬂ._ Er [l'r_-inufm-n Endlo Go.

T Daven Corporstion =
dall Cropeey

T krtbur He Lynce, Tma,

— T telsroptiool . Co

TV Kden Bfg. focpany : 1]

It Henfaedn tlec, Ui, Goaspany L

“IT Viniiotal Go=pasy, Tne.

33Dwpoint Visceleld Co., Tne.
WM Fahnestock Eleetrie Lo,

T Aol Bmdio Labs, e
JFH, W. Boy Wp. Compamy
ME T, Cusmingbme, Ies.
J&¥en-Rad Corperation
e, k. » Conpagy,

AW Tubiller Cond. B Radls Qo

IIWenton {iectric Inst, Co.
:'I"!'J renll | o

o la *. U,

TSHapyl Elen, Co.
Thcmtrel mdio Labe.

AFPROXIMATE COST OF PARTS $ 49.00

38 vpriin-Copninnd Cospang
0 Karke Enpop Cospany 5
T pmericen Hord Bubber Qg
3 The. Co, of Americs E
31 Dimeond Gtote Fibre Coppang

Fera Copyright 1%28 E-F- Cau

% THE FIGURES [N THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED 1N THE ORIGINAL EQUIFMENT DESCRIBED HERE
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RADIO WORLD

May 31, 1930

Infradyne Tuning

ANY fans have fixed frequency amplifiers of the Infra-
J_ dyne type which they wish to use with modern Super-

heterodynes. The question that arises is how to con-
struct the oscillator so that it will cover the broadcast band.
There is no particular difficulty in determining the constants
of the coil and the tuning condenser,

It must be clearly understoad that the Infradyne is not a
Superheterodyne. A Superheterodyne is characterized by the
fact that the locally generated oscillation beats with the signal
frcq::tnty to form & beat frequency which is tuned in by the
intermediate frequency filter. The term “intermediate” is not
ustd because the amplifier is located in the circeit between the
radio frequency and the awdio frequency parts of the eirenit
but because the frequency at which the amplifier operates is
actually intermediate bhetween the carrier and the audio fre-
quencies.

The Iniradyne does not utilize a beat at all but an addition or
a summation frequency. Hence the circuit is not a Super-
heterodyvne and the fixed-frequency amplifier s not an inter-
mediate frequency amplifier, The fixed frequency is the highest
frequency involved, or supermediate frequency.

When two frequencies jnteract m a distorting circuit like a
detector or modulator there are two principal products of the
interaction, the difference, or heterodyne, frequency and the
summation frequency. \We can tune the fixed-irequency am-
plifier 1o either. If we tune it te the difference frequency we
have a Superheterodyne and the fixed-frequency amplifier 15 an
intermediate frequency amplifier, bt f we tuge it te the sium-
mation frequency we have an Iniradyne.

Fixing the Frequency

If we decide to use the summation frequency of the products
of the interaction we may choose almost any value we desire,
but for practical reasons we should choose a irequency which
is higher than any of the signal ifrequencies we desire to re-
ceive. In the Infradyne the fixed frequency selected was 3,500
ke, This is sausfactory because it is mueh higher than 1,500 ke,
the lughest broadcast E:‘fquenc}-. It is satisfactory also because
it 158 not s0 high that an effective fixed-frequency amphfier can-
not be designed,

When we have selccted the fixed frequency we can proceed
to determine the range of the oscillator that will cover the broad-
cast band. The broadeast range is from 530 to 1,500 ke and
the fixed frequency 1s 3500 ke What should the frequency of
the local oscillator be when the circuit is to tune in 550 ke?
Let F be the frequency. We then have 53504-F=3500 ke. Solv-
ing for F we get F=2950 ke. And what should the ifrequency
of the pscillator be when the 1,500 ke broadeast frequency is to
be tuned in? Let f be the frequency. Then we have
1,500-4-1=3,500 ke. Solving for the unknown we get {=2.000 ke
'It]ms we get the range of the oscillator as 2,000 to 2950 ke
It will e noted that the oscillator range is inverted with respect
to the broadeast ranpe, that 18, the lugher broadcast frequency
requires the lower oscillaitor frequency. That this should be sa
is obvious from the fact that the sum of the two must always
be equal to the constant frequency 3,500 ke

Small Relative Range

Relatively ithe range 2,000-2950 is very small, since it is only
1475, The relative range of the hroadeast tuner must be 273,
since this is the ratio of 1,500 1o 550 ke

This small relative range has an important bearing on the
design of the oscillator. 1f the inductance coil is reduced so
that the lower frequency comes in at 100 on the dial the higher
extreme frequency will come in well above the middle of the
dial. This means that the whole broadeast band would be
crowied inte a small portion of the tuning dial The circuit
would seem to be very selective, although s selectivity might
be considerably less than that of a Superheteradyne. Most of
the oscillator tuning condenser would be useless. The situation
would not be any better if the inductance were adjusted so that
the higher frequency came i at zero on the dial, In this case
the upper hali or more of the condenser would be useless.

The thing to do is to use both a relatively small variable
condenser and a large fixed condenser across the tuning induct-
ance, If Cois the fixed capacity in the circuit when the variable
condenser is sct at minimum, the variable capacity should be
BAY as large a3 the fixed capacity. These are 3o nearly the
same that one fixed and one variable condenser of the same
rating might be uscd. The broadcast band will then nearly
cover the emtire dial of the variable condenser. If the ratio
of the fixed to the variable capacities were exactly as given
above the broadeast stations would be spread out from zero to
100 on the dial,

Determination of Inductance

So far we have said nothing abowt the required inductance.
The reason is that we have not wet specified the capacity,
Since the frequencies involved are rather high we need a
small eapacity and a small inductance. Suppose we make the
fixed portion of the condenser 0001 mid. Then the wvariable

portion should be 863%.0001, or .0000863. The nearest com-
mercial condenser is a 0001 mid. midget.

Then we have a total capacity in the circuit, when the con-
denser is set at maximum, of 0002 mfd. The inductance must
Le determined so that the circuit will tune to 2000 ke when
this eapacity is used. We get 1.7 microhenries as the required
induciance. This is, indeed, a very small coil, It can be ob-
tained by winding 49 turns of No. 24 DCC wire om a one-inch
diameter. The tickler winding may be put on the same form,
using the same wire, and it need not have more than 20 turns,

It should not be supposed that a Superheterodyne cannot be
built with an imtermediate frequency as high as 3,500 ke, even
for receiving broadeast frequencies. It is obvious that the
locally generated frequency can be increased to such a value
that when a broadeast frequency is subtracted fram it the dif-
ference is equal to the fixed frequency. I we wish to receive
the 350 ke broadcast frequency we can set the oscillator at
3850 ke and if we want to receive the 1,500 ke broadeast fre-
quency we can set the oscillator at 5000 ke. Thus by making
the range of the local ascillator from 3850 to 5,000 ke we can
cover the entire broadecast band,

In this case we nate that the bigher oscillator frequency will
bring in the higher broadecast frequency, and vice versa. Thus
a good way to distinguish whether we are using the difference
ar the summation frequency is to note whether or not the os-
cillator seems inverted. If the stations come in in the same
order as the broadcast frequencies we have a Superheteradyne,
but if they come in in the reverse order we have a summation,
or Iniradyne, receiver.

Smaller Coil for Super

If the circuit is made into a Superheterodyne with a 3500 kc
beat frequency the inductance in the oscillator must be less
than when the gircuit is used as an Infradyne, because the
oscillator {requency is higher. Instead of being adjustable from
2000 to 2950 ke it should be adjustable from 3,850 to 5000 ke
If we use the same tuning capacity the inductanee should be
5;52 microhenries. This is so small that it is probable that the
circutt will not oscillate with the specified capacities. In that
case it will be necessary to use smauller tuning eapacity and a
larger caoil,

Ii there 15 a radio frequency tuner in the circuit for selecting
broadeast frequencies, this 8 not changed in any way whether
the fixed frequency amplifier is to be wsed as a heterodyne am-
plifier or an Infradyne. It is only the oscillator that need be
changed, but that may have to be changed either by varying the
inductance or the capaeity, or by varying both,

Use Low Fixed Frequency

A hxed frequency of 350 ke is not recommended for a
superheterodyne for several reasons. First, the receiver will
not be so selective as a receiver using an amplifer of much
lower fixed frequency. The Ligh selectivity of the Superhetero-
dyne of low intermediate {requency is due to the fact that the
ratio of interfering {requency of given value to the fixed fre-
quency differs much from wnityv. As the fized frequency in-
creases, the ratio becomes closer and eloser to wnity, and the
closer to unity the ratio is, the harder it is to separate the
s1ations,

We give an example to emphasize this fact. Suppose the
intermediate frequency is 50 ke. A station of 60 ke is desired
and there is a station operating on 610 ke, The oscillator is
set so that the beat with the 600 ke frequency is 50 ke, that is, it
is set at 650 ke, When so set the oscillator also beats with the
610 carrier and generates a frequency of 40 ke. The ratio of
the interiering frequency to the fixed frequency is 4/5, or 0.8
The original ratio of the two frequencies was 6U/6] or 984,
Hence, the frequency changing has made a deecided improve-
e,

Now suppose the fixed frequency is 3,500 ke. The oscillator
is set at 4,100 ke, The interfering frequency will beat at 3490
ke. The ratio of the interference to the carrier is 3497350, or
0975, This is much cloger to unity than %4, It would be bet-
ter from the point of view of selectivity not to use the fAxed
frequency for the original ratio was anly 984,

Advantages of High Frequency

Those who have 3,500 ke fixed-frequency amplifices can use
them by making the oscillator as previously described, that is,
using a condenser of 100 mid. fixed capacity, a variable con-
denser of the same capacity, and a coil having 49 turns of No,
24 DCC wire on a one-inch diameter, But they should realize
that the selectivity will not be so good as if the fixed frequency
were lower, or as it would be if a straighn radio frequency am-
plifier were used. i

The high fixed-irequency amplifiers have some advantages as
well as disadvantages. First, the coils needed in the fixed-
frequency amplifiers are very small and occupy little room.
Second, the tuning condensérs may be small, inexpensive trim-
mer condensers, which also take hittle room. Third, the oscil-
lator coil and the oscillator condenser are also small and com-
paratively inexpensive.

92 / 235

wnany amanceanradichistore com



RADIO BROADCAST ADVERTISER

OwesT e
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Every note .. naturally ... which
the ear can hear!

Are you permitting your transfor-
mets to censor your reception?  Arc
they cutting out those low base notes
of the baseviol or the kertledrum:
Are they giving proper amphhcation
to the ilm_,la notes of the piccolo and
the human voice?

Here 15 an opportunity for you to get
every note to which you are natural-
ly entitled. Wherher vou are using
a cone or a diaphragm type speaker,
Ferranti Transformers are suitahle
Ask your dealer about Ferranti, It
he does not handle 1t, write us and
we will let you know who docs.

FERRANTI

Transformer
Highspots

High amphlfication ratio with flat
curve. Ferranti brings out the fun-
damental frequency of low tones—
none are heard merely by inference
from higher harmonics. Every trans-
former tested ten times—all shore-
circuit turns eliminated.  DBuile by
an established manufacturing com-
pany with forty years' expenence in
the winding of coils of fine wire for
electrical mstruments and  meters.
Windings have E\ip.h inmprdt-nn'.
Primary shunted with buoilt-in con-
denser of correct capacity. lested
to 1000 volts between ]:rinmrv and
secondary and between pomary and
secondary and ground.

For the best available transformer
results—Ferranti Audio Frequency
Transformer A.F. 3-ratio 3% to 1=%iz.

For a Transformer far superior to the
average, use Ferranti A.F. 4—ratio
3t to 1- fE.50

FERRANTI INC

130 W, 42nd Street
New York, N. Y.

A KEY TO RECENT
RADIO ARTICLES

By E. G. SHALKHAUSER

HIS i the suxteenth installmend of references
fo aritcleswhech bazve appeared recenlly in var-
fous radio periodicals.  Each separate reference
showld be cnd out and pasted on cards for filing,
or pasted in a scrap book either alphabetically
or  unmerically.  Aun outline of the Dewey
Decimal Svystewn {emploved here) appeared last
i the Jawnary, Ramo Broapcast, amd well
be reprinted in an early mamber

[ % W

Rigs Evectros=Tuse Fecumving Sets

Kadip Nt L., ngzh |1'|'| 3 i,

" The lafradyme,” H., Green

The principles upesn which this receiver is bailt are
wnlike those of the comman amd well-hpown supser
dvne, differing only in the method nwhich 1
pies celiver the enengy to the detecton tube
iate stage does nal fune 1o the difference of freguendse
al the lacal escillator amd the incoming siznal but to the
sum (reguendy, Thous dlilizme 1k veiy hoit wavelengths for
.1rn;-|:I|. ation.  Thas elmimates inferferende fof lofd-wave

RECEIVER,
frfradynr

statbons, stray helercdyning, and all I"-rlrll'-ni-. s 1hat
slatkons are tuned-in op anly one posnt o of the dhal setling
A desenption of this receiver is given i detal
Hiys.7 PATENT PRACTEIE PaTemTs,
Popular Radio. Nov., iga6. Pp. 651
" How to Fatent Your Hadio Invention,” E. H. Felix

The writer gives periinent advice 10 radm expenmenters
on the subject of patemis amd pateni practice.  Every
mventor should ask himsell the following «
applying for a patent:

{1). Does the device perform a service 50 us sefial that a
sufficient mumber of people will pay enough for 11 o vield
vou a substantial pral

{2). 15 the service performed by o fewice & new one,
ar 15 it accomplished by vour devide much more economac-
ally, eficiently, and sateiactonly than by other cxisting
devices? .

(5). 13 it sufficicatly simple of manofacture Lo permat it
1o be made in guaniaty at a profin E

{4}, Does it Gl a peed sullsciently obvious 10 fAs prospec-
tive wsers that it can he mald ta them withowl eacesswe ad-
vErtising aml promotion cost

What to patent and what not 1o patent, how to proceed
with a patent apg atian, and the pules of patent pra-:lirt
in general, are dis el

METEOROLOGHCAL SI0WALS,

ar Bodra. Nav., 1926, Pp. Gy6dl
Tr.J namils Weather Maps haps," 5. C. Hooper,
I'he Jenking svitem of pictune transmission is described
at bemg wsed lor broadcasting the daily weather maps 1o
ships. A phatograph of a transmitled map s shown,

METEORDLOGICAL
BAGHALS

K3j3. Evecteos-Tuse HECEIVING SETS RECEIVERS,
Fopular Rodia, Nav., 1926, Pp. a6l Crosiey, Murad,
“Imside Information on hew Kadio Receivers.” Fresbman.
Im 1has third serses of artiches on new receiving sels, Lhe

followsng recevers ane discussed in detail, The ™New “_I.'u:lﬂ

Crosley s—o recerver. The Muorad Super-5ax receiver;

The Mew Model Freshman Consale

Ra8i7, OQuamtr (s RTE
Kodra. Wow, gph. Pp, a7l CEYSTALS,
*“The Operaticn and Construction of Cuartz Crystals,”

J. B. Derw i
A theaoretical drgcwswon on The propeflics of quanz
crvstals 15 presented. A guartz erystal has three axes

-.-.-..’.tu,-n al a5 the optscal, the electmcal, and the therd axs
he law: pertaimng (o such & .rr1 tal are determined by

applying pressures of '-1|-.'Ia.| E slong these 1hree
axes, | hese laws are explaine | Ihe aperatin of such a
crysial, when placed 1n the grd of a vacuum fube, 13 1o sel
up contipuous ascillaiions when the plate arcui has the
same resonant frequency as i he m-x‘h.:nir.«l_ vibraimns of
the crystal.  Details are prven on the relation of a good
erystal, the cutting, gnindimg, and palsbing

R343.7 AvTepsaTisc-CUuRRERT SUFPLY
.' abilar Radio Naov., wgah, Pp. Gl-6ya ke L.
H w o Fluikd |hr LC Senior Power Pack," 1. AL
Cockaday
A "power pack
vollages for a 210 tube,
receiver, and O vollage, 1
tructicn and assembly
afc @ven

Y unit which supplies the A, B, apd €
B woltage for all che tubes in a

descnbied. [Magrams om con
as well as operating Enstruction:

Rite. Rapio Waves Woawes
Fapulor Rodie, Nov., 1036 Pp. 63 s
“Waves aml Wavelengths,”™ Sar. (liver Lodge
A mmple explanation of soumd and hght vibraon:, and

their effects upon our senses, s given. Soumd waves are

said 10 be compressicns and rarefactions in the air, wherea
light wawes are thought of a5 waves in a subtle madijgm
called the ether. The properties of Hght waves and their
charactern#tics are presented.

Ri82. Teanamisson oF Photocraris
Populor Radio. lov,, 1ga6, Pp. g,
*The “Tebevisar’,” (b E. Dunlap
The iransmission of moving pictures by the Basrd system

has been perfecied to such an exten that likenses have been

granted in Greal Brotam for purposes of transmitCimeg and
receiving by this system. The details of the method ane
clearly quthned, only one phota-ebectric cell heing pecessary

&t the tramsmatting end

(Contimuad am ied 20}

TELEVISOR
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FLO&TING
SOCKETS

Stop  miero nlc molses,
mechanical teed-back and
sudio vibratlon!

AmscoFloating Sockers make
irpasnible to operate your tubes
at highest efficiency.

‘They take all the new type
fuber=—with the click thar guars
anress positive contact.

Ask your dealer or write for logfet
AMSCO PRODUCTS, INC.
Proome and Lafayette Streets
Mew York City

e e

T et}
“dhtl‘i’ﬂ il J::- hﬂﬂ“u“l“uﬂu

M‘WC&

Electric Coawrolling Apparstua
278 Greenfield Avenne Mi}wauku,“’h,

"=

To hear the Pacent Cone is to know
what pure tonal quality really
means. Lo own a Pacent Cone is the
assuring knowledge that it is worthy
of bearing the name of the pioneer
radio manufacturer whose name is
synonymous with quality.

PACENT RADIO CORP.
156 West 16th Street Mew York
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A New Ten Tube Receiver Using the Remler
Infradyne Amplifier

iking recent example of a radical triple gang eondenser, each of 00035 mid. capacity. is used he

FERHAPS the mast s

departure in radio design 15 the dewclopment of the In fare the detector. To enable the constructor to

fradvne Intermediate Amplifier. having a peak frequency phemes in the circuit to erly test and g

ok -;.2”” kilocveles or 93 meters, This design of imter- frequency end of the receiver, a single
diate frequency ;;ml-;ﬂin.,-r cmploys a hitherto neglected pri serted In the ontput of the frst detector .
le of heterodyning. T receive distant stations when using the Ars: three tuhes onld
If & locally generated nscillat- it may be necessary to tempor

i i i i shunt  : 1 & M2 7
¢ current 18 mixed moa circust shunt a 001 or N2 mid
th an incoming frefuency, two

ted.

':,'l'l."ulll"'l-l_'T ACTOSS .I'H ||’i.|'||:'.||i'. ":.
the head pl

The oscil
on a tube 134 inches in diamcter

and 2 inches long in the tollow-

€5,

w frequencies are gene
we of them, the heatl or tliffer-
ey, i utilized in

itor coupler 15 wound

ce frequ
per heterodyne receivers, The

1 ¢ L5 el ‘o 2 - ]
Wr, known as the sum  fre- mg manner. using a No. M

ency, 1% used in the Infradyne D. 5 €. wire throughout. The

I the oscillanm

or plate e
mlate coil and the oscillator grid
of B 14 amdl 14
urng  respectively  are  wouiul in
that order upon the tube, A

nplifier incorporated in the re-
fver descrilied herewith,

Research endeavoring  to o cail con &

log # «utn frequency amplifier
& been neglected due to the

wreni  dithenlty nf  efficiently of 3416 inch separates the

te ard oscillator

iplifving  the extremely high

spuencics,  However, extensive ¢ only 1710 inch

n has disclosed a oscillator and grid

prerimentatio ra : :
ans by which Any frogquency The eml: af each coil are s
iy lic ;|1||:||if:|,|| o the same ie- CUTCLY Al harcel anmal ] slvnrg
L s

Aciual tests unider ordinary re-

length of wire allowed to pro-

jeet (£ jacilitate conneeiinng,

The tube tz2 mownnted i @ ver!

pticm  conditions have proven

at only one oscillator dial set-

tion with the 8§ turn o

ig is used for ocach station, as at the top. Tlhe ends of the coils
e method employed in the am

ther, when properly halanced,

N

are numbered as follows: Start-
ing at the top, the beginning o
the detector plate coil 15 number
1, and 2: tl

g the ability of climinating har-

s o o

enil "13 number 2; the

mics  of  dhhle or teehle  the

tieonn's waves length, Since the |ll."J-!‘:I1'.'|i1'I!-’ of the oscillator plate

e amplificr is very

ernceli coil 18 number 3 and g0 forth up

arply  peaked at 95 meters, it o e This swmbering is im
dows that maximum cfliciency

M b fomamnd omly  af that fre-

tant, since al prams show the

e

varions terminals marked. Care

Y Therefs tube  naises should be taken that all three

( other interference, being at coill= are woumnmd in the same di-

Iigher wave Tength, will onlv rection and the proper nmmhber-

shightly amplificd, making a ing _applied to their respective ter-

beh guieter receiver than here- minals. [f the constructor docs
ore possibie, ot have the facilities 1o properly
wind a r|'||||-.||-|' and  desires a
manufactured product. e may

obtain a standard coupler, de-

When the condenser of  the
|{'|| ‘.'iul:-:r |'r|-|||v|u'_-. .|||||-Ii|'.1-r
| adjusted to the peak of the
signed especilly for this eircmt
A 0005 mid, hxed condenser

is in series with the plate Teacd

poamg sgnal the toming of
le oscillaior comdenser will he
jghtly broader. This can he

lereome by readjsting  the of the 0035 mifd. ozcillator con

jng comdenser so that it 1s not deniger. This decrenses the capac-

ity of the variable comndenser o

el rlirl.'l.'l::_'-' 10 the ;ll'..l-: ol Phote A, F
fe incoming signal. 1§ too long

| antenna is used it may he is the correct capacity for npaxi
icncy.  Thizs will prevent the burning out of any of the

cgipested aecessorics approximately MO22 mid., which

feessary to insert a 025 mid. Axed condenser in series mum elf

Ith it, tubes in cage the of the variable comdenser happen 1o Iw
IThe receiver described herewith consists two stapes of  “shorted.”

||'|1,'|| radlio |'rv|_'|||_1r_'|||;':\.' with a -:ll,-ll_'l_'l_:_:rI an oscillator cireuit, three .I'.iHIITL' 1 is the front [vaE a '..I:-'!_:-II‘._ |'I||.||.JI_'|. g IR A
hges of 95 meter amplification, a second detector and two stages  holes and the necessary engeaving. The pair of conntersnnk holes
audio frequency amplification. in the lower corner at cach end of the panel are for mownting
IFigure 4 shows a schematic wiring diagram of the complete the hrackets supporting the zub panel,

Eeiver. A standard toned radio frequency circmit tuned by a The bazeboard lavont shown in Figure 2 zhows the location of

Wi amercanfadiohiEtior . com
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ipparatng im the completed receiver.  Particular purposcs. This jack is also mounted under the sub-panel
e paid to the o .-in-l position of each p he assemibling and wiring of the receiver is no difficult ta
war a correct relation 1o the terminals on other pieces  Just mount the sub-panel on the two supporting brackets. Th
saratng. This is ver mportant and makes short leads pos turm the ampliher unit over on its face and place a piece of g
! i this purpose woodl, 4 mches long, 2 inches higlt and ¥ inch thick against

I 1 1 \ I 14 vach pro transter the loe
il 2 I O the wood, usin
| 1 an e e 1l hole at each ma
1 | 5 ch [ il cotn ikt Replicing the blocks, inserr a N
L 1 Hit i 5 axl 1K !!. it head od screw 1mio each ill_lll.' .|]1|| _li:n:_l'-x". R
alt copper is drawn down into the depression arou
| i | e anl the screw is (lush or wnder-flush with 1he botto
c il ght sile wp, it may he easily inserted inta gl
\ list ainel si rels RS 1T mio place using four flat head wor
[ i 1 (1] ¢ sl .
1: i %1 (LN ¢ lwo a ;;" ler ||_': vis on each Duolor nuer '.J.'Ilil

00

T s VIT
iy

Phote C—Kear vicw of completed receiver

Nine holes are shown with o dotied circle around them. They Ty
are all g mmch el and tapped for a No. 6-32

normally used for mounting purposes. Replace the outsii
machine serew,  lugs on the terminals marked 1 and F negative on the antem
[hese holes are provided jor mounting the four Carter fixed coil and the outside lugs on the terminals marked B positive an
resistances and the Lyuch grid leak mounting under the sub-panel.  F negative on the two radio frequency transformers with th
Tle 5/16 inch hole near the center of the sub-panel is provided brackets. This arrangement allows soldering lugs to be place
e Frost No. 954 Fhiree "~::ri|:r e J..u." used for trg.l_i:'.g under the nuts below the :IIJE:I'|I-U.|II.'I in veh a

B manner that
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r,}'.!r':ru.f I

to the coils through the me the 19% tuhes when lezs than four tubes are in 1l

lirect connection
of drilling cxtra holes

jerews, therehy ob
|h;|-q.|l1p_'|| the panel for

the passage of wires. Great

care must he cecond detector and frst aodio tobes are cach con

yoeercised in the replace 1t of the terminals so that the ends a Carter four ohm fxed resistance, w bt 'I
f the windings are not broken from the inside logs tube iz controlled by a two ahm hxed resistance. Since the
!
|
|
/
i P ] iona-of etcivn
1he frni i these e Lol i Crit this 1t Fyoni 5
fised inccs, 1 1% cuite efhc it.
i Jones pliug, tl leak m v Fr Vil 1ealil ’ ; ’
Furning the suli-j el right =u I apja veendar 13 T i ;
o Figure 2 ons anil = ns om W .,,--- al @il hiely Coi il
volne
I'I ment
iriable oo ¥ the ilsle res

e front pancl.

It iz hest not to mount front panel on the

possible wiring is €om r-panel. 3

this articl

VATIO1e

ww the hest manncr i

sulatcid WTe WITCS niay

A ten ohim

tubes, a thirty olm

Three rlicostats

him fixed resist

s ihe imierimediate fr 1 ENIeC Lo i ¢ Jomes | fi i 1 r -
———— — : ™
Wl LEMETH ey Ry GECA LR |
' ™, i
i [ ! el RECEIVER
o=, 1§ [ g i P "'-._ w |
» |_ A 1 WO LML
. s F i o
— —— A nn—_ b ) 9 - .
" & ":"',_._ |
+ T 3
T -,
f:.;" L) . f_. .;‘ | (&
L #3 : [
LR 5 .y
5 - & [ - y
| | 5is | "
k) ay |
|| -- |
i o | | _ S ) | |
T . - [ - ¥
_5.' o LT X = — o o - — " —— 5° 18 _ g e f ey i J i L )
| F [ = _‘_. i S - ek - - rF . ——— 3 =4 F
[. A - - — B L — o T RETAT o
MOTE  agSas ofsfescld BCRRP Jair REd TO &
,{ By 6 COONWTERINN FOR, AT 8 FLATIEAS RECNNE SCEE Y
Fi I—Panel layvowl showing § i
juency and oser tubes. The four ohm fixed resistance is  chart  supplied with the <¢able. The tersinal normally II,
i nserted in the circuit as a safety device to protect the 199 tyhbes. for the antenna connection has the 135 volt B lead connect :

to it while the grownd terminal 18 not uvsed.

[t effectually prevents more than the normal operating

o be applied to the tubes, regardless of the ount of res hattery bias, 433 volts for the first stage
Yeut _out” in the rheostal. L
the 199 tubes from a sockel with
I’:IUI.I'a'I'L The fixed resislance will ".u_- st ffcient

duce the "A™ battery curremt to such an extent

is connected o separate bhinding

sta

the reéar &« of the suh-panel. .

properly  re- Al plate and grid leads are made on

hat it will e sub-panel except the plate lead o the
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be. This lead runs under the panel to the plate terminal af the

cond radio frequency transformer,

After the receiver has been completely wired, carciully check
A connections against the large graphic illustration shown in
Insert

gurc 3. Then conneet the "A" Lattery leads only to the set

Then set the posnter on eéach of the
Slowly change the settings
wedpe

it will go to the right.
1our Vermier condenser knohs at zero.,
of the four knobs, using the wooden
unit, until the
volume. As the settings of the knohs

furnished with the
which gives the vreatest

approach more mearly the

combination 15 found

ree UX 199 tubes in the Iniradvne unit and one in the values for the moil satiziactory operation, the amplifier will he
Bi2va meos Stovy Eoid i nowl Seoce— SEWES MATESG 3 ey
e’
s -
o ° 8 ° , s

p
\'.

T |uu
|'!
p ﬁ:E
L[S
2 |
FTa
b |

..EA
@

| pararrrr o
sl

T TEWING GFACRET

[1.;; Dmr Fmr B I AT '[Jr A S N FAT

{JMM CONPE S FEN

SPoRT e}

=i dw

=
~BoodE MED =30 Oeibe Saop AT

£ TragE LACn —s

—HEOT ST
Lyer SrASE SA0q

Figure 2—Boscehoard layont

| socket. The last stage of andio vses a UX 112 power tube and
fe remaiming sockets UX 201A tubes. Turn on the filament
iteh amedl turn up each rheostat, observing whether all tubes
pitht up and are controlled by the proper resistance. When all
Lilications show that the tubes are properly conneccted, dis-
f mect the “A™ positive lead and touch it in tarn to the other
ttery terminals on the receiver, noting each time whether any
Ines light. [If there is no indication of tubes lighting except
wen the "A™ hattery is properly connected, it iz safe o con-
it up the rest of the batterieg, attach aerial amd pround and
ug i the speaker.
After removing all tubes except the first three. plug in with
ad phones at the test jack and hegin tuning with the three

found to go into oscillation, This escillation can be prevented
by earefnlly loosening the adjusting serew marked “Inerease.”
The vernier comdenser settings should again e slightly changed
until the point of bhest operation is obtained. Should the later
atdpustment agam throw the amplifier into ocscillation it will he
necessary o further shipghtly loozen the adjusting screw. I diffi-
enlty is expericnced in oltaining maximum ampliication in the
unit, and all ather instructions for placing the receiver in proper
working order have been followed, the trouble may probably be
remedicd by imserting a coil of about & to 10 turnz of No. 20
. 5 C wire, wound arcund a finger, in the plus “B™ lead just
hefore it enters the !1|1.:':||E_'|'II1.' ."I||rl|r]il:||'r. (Inee the above ad-
justments have been made amd the settimgs  for the most

RS

g comdenser until some station of fairly goml volume, located  factory operation found, the amplificr will function without fur-
- — j-!-—- —— — _—— S— ..— ----I
- = | f . =
P “ ) i
THe | o 4+ ] + —o T
I_ &1 N T
oy - - i§ iy -1
* f1d 4t + 3T
".\‘_\ % ..1 |
| ‘ = f
4 1
ad L , o i
. i1 >l =/ 4" - M
| & e ™ [ — i 1t |
t | | .t I . =
<k $! e T 2
L t,d o s sl
. . Feus oy |
| ol e L g e L] *q ’_ | i
| :'i |‘+__ .I £ i ¥ o ._:?
] ot —?Q . 20 ot (e 4 17
| — " m |
i I-I...' "1 | L". 11‘ :‘i"' L: ¥ Llg “T = — t'__"‘?-t
Y e T SR S R - S Ly B S
r"... {‘rir_“- :#r_L ‘f_-h. _!".-.af'_ = 'f_ u-”._.. = #l ._h.fj" . -
2 - et FIs - i = — d

Figuere 3—5ub-panel layout

| a moderate distance, 8 found. Then carefully adjust the com-
I nsating plates on the condenser until the station heard comes in
bry sharply only at onc place on the dial,
| Next insert all tubes and with the speaker plugged in its proper
ck, tune in a station with a moderately weak signal. The sta-
fm should e at least 150 miles distant. The next procedure
the balancing of the Infradyne unit, which i accomplished a=
llows: Turn the adjusting screw marked “Ineresse” as far as

ther attention other than the adjustment of the Alament tem-
perature.

An antenna no longer than 58 feet, including lead in, will
serve very nicely. A good ground is absolutely necessary.

If mo great volume i3 obtained from the audio amplifer, remove
all the leads connected 1o the terminals of the voltmeter and
connect separate flexible leads to them. Then test the Alament
voltage of the different tubes controlled by the fixed rezistances,

98 / 235

wavnr amencancadichetary eonm




» 15 & plul hint 1or ansy type of receiver USINE various tvpes

f L 1 7 I the
stances, as otten varfpus gfubes do not con-ume the

S4lliy armount of ¢urrent

I 48 v 32 volts are not indicated for the 2001 A 1ubes &
273t I vaolis rothe 1YW pubes, change either the resi=1
t tulse 1 ¢ correct voltage 15 obtamned. Amperites or .
LLER T i r e 4 12 1My 0 &1 Ay violl
Fl T £ on il late of 12 las ube as specih 1t
12 g (o aripge 1o e e her tyvp
Ul power tbes are psed in the Jast stage 15 to change the 2 ol
fixed re-p-tance 1o the proper size for the tube vsed and increase
the battery amd "I battery oltage as specihed on the
Circuiar supplied w th the rube,

= recerver has Deen very neatly rranged both for con
struction and  winng, and we advise that vou do not change
the location o any parts and use unlv those specified, although

3 miay be subsiiuted, proveling they are
EIVen While Thordarson H-200 Auwdio
nuinental 3 gang condenser have been selecied
."-l':lr:."m:] Al '|-"a.1|'$|;|,:-r|||1,'r3'. .jl|-] [111' Halr-.
designed especially for this circuit, may

amy of the nminor control

[} ([E AT T

FFF.JIIJ[I:'II.':II.'! v 4kl i e '; i
for 1his receiver, Silyver-
marlumd 3 gange ¢

e successfullv subst

tenser
ittated

Radio Call

Lrtizens

1 —Fros: No. BB0 30,000 ohm Variable Resistance
6—Frost No. 530 UX Sockers

1 Sert Lamhbeld T:‘.[h: 22k l..llll'.lll'l:ul-;-r:‘
Oseillator Coupler

pe RX0 Audu INranstormers

1 Special
2 - Thordarson Ty
2 Rurz-Kasch Ar
1 —lomes Tvpe BM Muluplug
1—Carter 2 ohm Fixed Resistance
Larter 4 ohm Fixed Kesiatances
Sangamo 1 mid. By-Pas: Condensers
Sangamo 0053 mid Fixed Concdenser
Pair Sangamo Grid Leak Clips
-Lynch Grid Leak Mountng
Lynch 2 megohm Grid Leak 1|
Ly¥neh ¥ megohm Grid l.eak
]-'-.:J.U' Fongraved B ndimgr Posia
Dozen XNo. 6xl-inch R H. Br. Mach, Screws »
[ozen Xo, Oxlz-inch RB. H. Br. Mach. Serews |
Dozen No. 6x%a-inch Flat Head ™ Muach. Screws
Dozen Xo. Sxl-inech Flat Head Br. Much. Serews '
1 Dozen No. 6x%-inch R H. Br. Mach. Screws |
100 Kellogg Tinned Soldering Lug

istocrat Vermier Dhials

B I

* .’i'?‘f'l'
! Lpary {

It & widar 10 expect the receiver

The drst timee o oas pl

to mive phenomiensl resulis

Being an exrremely sens
tve and selective msirument. it has certam peculiarities of Ui
wlnich expericnced and thoroughly understood.  When
intricacies Of luning are mastered, a properly halanced
receiver will perform 1o such a manner so0 a5 te give the utmost
Satisfaction in receplion.

aced on the ar

must he
the litile

List of Parts
These parts or their eguivalent will Eive satisfaciory results:
I—7 % 2Bx3/ Mo-inch Formica Panel
| 833273 16-iucl Formica Suls- Pane!
l—Remler Type 700 [ntradyne Aniplifier
| —Kemler Type 630 00035 mid. Variable Condenser
I Continental 00033 mid. 3-gaunge Vernier Condensa
| —Wesion Model 306, Type 217 0-7-140 Voluneter
1 Pair Benjamin Type B62Y Sheli Hrackers
l—Benjamin Type 9040 U'X Cushion Socket
1—Frast No, 710 10 oliun Bheostat
2—Frost Mo 730 30 ohm Kheostars
l—Frost Xo. 608 Filament Switch
| —Frost No. 954 Gem-Jae
1—Frost No. 234 Pan-Tab Jack
I—Frost No. 235 Pan-Tah Jack
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0 Feet Belden Tinned Copper Hookup Wire (12 gauge)

I Package Kester Solder

The accessorics shown in the Infradvne article consist of th
following:

The "A™ battery supply is furnished by an Exide “A Plant
which is counected into any convenient house lghting plug fu
mishing 110-volt AJC. This unit furnishes a 6 volt supply kept
full charge by u trickle charger, and is made by the Electrs
Storage Buttery Co.. Philadelphia, Pa.

The “B” supply is furnished by the New Raytheon “B" Elimi
nator made by the Kokomo Electric Co, Kokomo, Ind. It wil
supply all necessary voltages 1o operate both detector an
amplifier eircuits.

The new Trimin Cone Type Speaker is shown, made by Trinu
Radio Products Co., Chicago.

The Console is a picce of furniture of rare beauty. It has
sliding door arrangement so that when the doors are opened the
may be pushed back out of the way, It is alsa beautifully dee
ratel with genuine inlay work, and would be an ornament of t

highest quality in any home. It is made by Detroit Woodcra
Co., Detroir, Mich,

(1f any further information is desired about Hiese accessories
kindly sorite mannfacturer direct.)
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Infradyne ~the Ultimate in Radio~—

a From all indications, the Infradyne Circuit promises to be the outstanding 2
| de'-'E'uP'mﬂnl in Radio receivers for the season of 1926-27. Best results,
{ however, cannot be obtained when using inferior parts. We recommend i

R

and offer the list as shown in this issue of the Call Book. The complete kit

includes drilled and engraved panel and sub-base, also miscellanecus screws,

g ¢ wire, lugs, etc. Write for complete catalog and prices, %
% We Handf:i:‘]:i Following _— DCHI&[‘S = %Z_f
o I e
= H-rl:l_r.n ! Majestic protection by securing na- %
= E::‘_"“"'" ;;”:‘H tionally advertised lines =
e Fesa hileo =
= Carter Radiodyne at our liberal discounts, =
% Centralab Raytheon backed by the TELMACO %
e Crosley Remler —
= Cunningham Sangame guarantee. Qur board =
= Cutler- Sterling guarantee protects you =
= Hammer Thordarson g e
E Daven Thorala and our low net prices E
% Dubilier Timmaons produce extra profits. QOur %
% E:ﬁtra& :L‘:;Tr late net eatalog No. CB %
== Formica L'Ea]-. sent gratis to dealers, =
== oy Write TODAY. =
% By Serving others better, we %
% the better Serve ourselves %
= 20 South Wells St., Chicago, Illinois =
- = AANA— =
= Established T B B B3 A4 (&A @ in 1918 =
I |||||||||||||||IHI1]]|||||||||||||||||||||l||||||liﬂl|||||||||||||||||||||||||||||||||m|f|1|.Hll|||||||||||||||||||||||||||||||||i!!lmﬁi|||||||||||l|||||||||||||||||||||=|.|i.!ﬂllﬂlﬂlll!||||||||||||||||||||||I|1]3]U|l||||||||||||||HEi|||||||||||||llll|'J|||||||||l|l|||||u|]]]|||l|ll||||||||||||lﬂﬁ

Tell "Emt ¥You Saw [t in the Citizens Radioe Call Book
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The Improved Infradyne Receiver

Here Is a Revised Infradyne Incorporating Extensive Developments,
Greatly Adding to the Efficiency of This Receiver

This Receiver Was Constructed and All Nustrations Made
in the Citizens Radio I.abm’atury

HERE appeared in the last issue of the Citizexs Ranlo
Cart Boor complete construction details of the Infradyne
Reeiver. Considerable time was before publi-

cationn m developme vhich build,
balance and ‘operate. However, certain difficolties have been experi-
enced by consiructors in assembling the receiver amd placing it in
opcration.  These difficulties have been carefuolly examined, and the
means: of overcoming them foumd by careful experimentation in our
laboratory. We now offer an Improved Infradyne Receiver which
incorporates the following changes :

For tuning the two stages of radio frequency amd the first
detector, a Cardwell, balanced rotor, triple gang, condenser of
the straight frequency line type is used. In conjunction with
thiz pang condenser, there are two trimming or compensating con-

spent

was easy t

socket, and the oscillator socket bas been placed in back ot the
oscillator tuning condensers. In other words, the oscillator socker
and the oscillator coil have reverscd In respective
positions. The resonate frequepney of the Infradyne
has been changed Irom that of 95 meters or 3,200,000 cyeles to
86 meters or 3,490,000 cyeles. A Jones Multiple Plug has been
placed on top of the sub-panel

When an incoming signal, or frequency, is combined with a
locally generated frequency, there are two resultant frequencies
generated in the eirenit. The two frequencies are, namely, “the
differcnce of the frequencies” and “the sum of the frequencies.”

Heretofore, “the diffcrence ol the Irequencies” has been the
only one that has been put into practical wvse, which has been
due largely to the supposition that a low frequency could be

been theis

amplncr

Photo

dcnsers uscd on the two stages of toned radio Irequency. By the
use of these trimmiug condensers, it is possible to compensate
for any discrepancy in the three gang condensers, at any dial
sciting.  Also on a very sharp signal absolute resonance may be
obtained by the use of these condensers. These trimming con-
densers are of precise make, three plate, 00001 mid. capacity,
and mounted dwrectly on the front panel on either side of the
wavelength dial. Electrad rheostats are now used throughout,
and are of the Bakelite thell type and have a very high heat-
Elecirad and Sangamo by-pass and blocking
comdensers are also used throughout the Receiver.

I'he test jack in the plate circuit of the first detector has been
discontinued. This jauck was formerly uvsed in the balancing of
the wang condenser, but due to the advent of the two trimming
coundensers, it has been found unnecessary. Amertran De Luxe
Aundio Frequeney transformers are used, The Yaxley pup jacks
are uscd on the first and second stages of the Audio Frequency.
A slight change has also been made in the sub-panel layvout. The
oscillator coil has been moved directly in back of the first detector

dissipating factor.

A. Rear view of recetver remnoved from cabinet, Note st plicity of arrangement of parts and absence of wnsightly wwirin
@ i ¥ g Lol J

much more easily controlled than a high frequency. For this
reason the exact value of “the sum of the frequencies” method
had never been rcalized or exploited to any great extent

The greatest objection to “the difference of the frequencies”
method is very probably due te the characteristic action of the
method which causes the oscillator to be subjected to harmonics,
which causes the reception of long wave code stations on the
harmonics of their fundamental wavelengths, “arc mush,” and
the comrmonly called repeater action, or the reception of one
station on more than one setting of the oscillator dial

In the Infradyne circuit “the sum of the frequencies” method
ig uwsad to many advantages over “the difference of the fre-
quencies” method. Actual tegts m our laboratory have shown
that only one dial =etting of the oscillator is vsed for each
station of the same wavelength, which aveids the usual undesir-
able repeater actions so commeon to receivers of this type. When
properly balanced the method employed in the Infradyne amplihier
has the facuolty of eliminating harmonics of double or treble the
wavelength of the station being received. The Infradyne amplifier

101 / 235
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is very sharply resonated at 86 meters. From this fact it is

obvious that the amplification of any other frequency 3 wvery
low, which means that tube noises, etc, being of much lower
frequency, or higher wavelength, will be amplified very little, if
any at all.

There arc ten
dyne Receiver,

Iufra-
first

th described,
Radio Freguency,

tubes used in the, herewi
twa stages of Tuned

\

-

&,

I J:Iil’l Ir-[*

1-3’.

|— u.f.-n.r Im.rrad

wiring diagram of completed recelver

detector, osdillator, three stages of Infradyne intermediate ampli-

fication, sceomd detector, amd two stages of Audio Fregquency

amplification. It is seli-evident that with the incoming signal

passing through two sharply tuned stapes of radio frequency,

that it is in a high state of amplification Dbefore reaching the

Infradyne intermediate amplifier and the aodio frequency ampli-
{(Continued on Page 184)

;"-H’.l‘ 0l

L= AU

1T riaphic ilfwstration showing in a pictorial manner oll the necessary conmections for properly wiring receiver
Fig. 2. Graphic illustration sl farial L1 | fy
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r The S5 varta il
n lustrated on this page
"have been selected by the

inventors of the “Infradyne” as

° the only ones ideally suited to the
“Infradyne.” In building your Infradyne

take advantage of the months of experimenting and research

work of the inventors and insure success by using the parts

they have endorsed above all others.

Prices 10% higher west of the Rockies

Silver-Marshall, Inc.

Do you know the secret of quality
reproduction

Hawe yeu your copy of “The Secret of Qual-

i.!_'r';_? It L<:II!|5. ha-.-i-_l ta grt Lh!t muni. m;-.aﬁ-:?ymi: 8368 West Jackson Blvd.
auwdic amplihsf—how @ ge real g "
contains laboratery data never before available CHICAGO, U, 5. A.

even te many manufacturers. It is one of the
few authoritative treatises on all types of audia
amplification written in non-technical language
ever published

It"s freel Ask your dealer for n cop¥.

5-M Compensating
Condenser, %150

5M 220 Audie and 221
Dutput Transformers;
600 Each

5-M Uniformly lnter-
changeable Cojla, $2.50
Coil Socket, $1.00
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fore leaving the factory, so enly a slight rern will he needed
The object in balancing is to narfow the tening range on the
dial to an absolute minimum. When the station comes in with
ihe greatest volume on the sharpest-dial adjustment, with only
one peak, the condenser is perfectly balanced. Now as a2 matter
of checking, tune in a station at the high end of the dial. Adjust
the antenna compensator till signals are loudest, then vary the
balancing condenser and observe if the reception has improved.
If the volume of the signals is much greater when the condenser
screw 5 turned, an error has been made in the original adjustment
and the whole thing should be readjusted, this time on the high
wave station, Tt takes patience and plenty of time, but the re-
sults are well worth the effort, for when once adjusted no more
attention need be given it and signals will come in loud and clear
over the entire scale with no mushy overtones to spoil the re-
ception.

After one is satished that the radio frequency amplifer is work-
ing properly, throw the switch over the “Distance.” The In-
fradyne is then connected in the circuit, Set the right hand
tuning condenser at zero and then turn the four controls on the
Infradyne amplifier to minimum. Next turn the “Increase” screw

A TE

I—Utah Cone Jumior Speaker

The Ehlert Super Excellent Speaker Console is Anished in wal-
nut of the correct height to make operation of the receiver easy.
There is an unusually large battery compartment, the door of
which swangs outward. A screen opeaing 18 provided in the door,
behind which the speaker may be placed. A shelf is buwilt in the
door for the speaker to rest upon. The table has an attractive
top with heveled edges. The four supporting legs are short and
fiuted, making a firm foundation. Holes in the back of the cab-
inet are provided for the battery conmections which go to the
FeCceiver.

A Sterling BE-9% “A" Power Supply is a highly efficient device
using the Ravtheon Cartridge units. Tt is of uwnusually large
capacity and will furnish ample curpent for a receiver the size of
the Infradyne. Because of the special design, the owner will not
find his power supply antiquated when high capacity Baytheon
Cartridge units are developed. They are mounted on clips on
the under side, and may be replaced with others at any time con-
venient. There is a Sterling meter adjustment which gives valt-
age contral to the actual amount required by the tubes, The
imstrument is contained i a metal cabinet finished in a dark

!
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Sehematic wiring diagram

Fig. 3.

about two-thirds of the way to the right. Use the fingers for
this, not pliers. Set the sensitivity control until a series of whis-
tles are heard, then adjust the increase screw till the whistles
disappear. MNow rotate the right hand tuning centrol till a station
is brought . - It is best to check on the same stations used in
funing the radio frequency amplifier earlier in the balancing.

Wow while swinging the right hand coatrol back and forth
across the wave of the station bemng received, adjust the four
controls on the Infradyne until the signal clears up and the vari-
ous circuits in the amplifier are in resonance. [f the set breaks
into oscillation, turn the sensitivity control back a bit. This final
adjustment should he made on 2 distant station, preferably when
one 15 wearimg headphones, Above all else, don’t get impatient
and don't try te rush. The time zpent in delicate adjustment is
well worth the effort. )

LIST OF ACCESSORIES FOR USE WITH THE
INFEADYNE RECEIVER

The following is a list of accessories that have actually demon-
strated their ability to properly operate the 1928 Model Infradvne
Receiver. While these particular accessories are suggested, it i3
possible to make any reasonable substitution without decreasing
the all-around efficiency of the receiver:

l—FEhlert Super Excellent Speaker Console
I—5terling Type R-96 "A" Power Supply
l—Fansteel Type B-180 “B" Power Supply

green emamel with nickel trimmings. [t operates from 110 voles
60 cveles A.C. and is made by the Sterling Manufacturing Com-
pany of Cleveland, Ohia.

The Fansteel “B" Supply Model 180 employs the tantalum and
clectrolyte rectifier, which has proven itsell so successfully in
vears of actual operation. [t is silent and requires very litele at-
tention, This model 15 of ample capacity to supply any set now
on the market using a voltage of 180 at 55 milliamperes, maximum
output. Taps are provided for the lesser “B" woltages required.
The unit is contained in an attractive metal case with a carrying
handle at the top. It is supplied also with a flexible rubber cov-
ered cord and attachment plug, which is screwed in the nearest
light socket. This urit is made by the Fansteel Products Cor-
poration, Naorth Chicaga, [llinois.

The Utah Cone Junior is an attractive speaker employing the
principle used in the original Nathaniel Baldwin, Mica diaphragm.
The umit has been enlarged in proportion to deliver correct volume
and tone quality without distortion at power tube operation, The
cone is floating, being supported by the driving armature passing
through its center. It is of attractive design and is ornamented
with a single band of decoration around the outside edge. The
hase is of ample spread and weight to make tipping and possible
damage quite unlikely. Thiz speaker 15 made by the Utah Radic
Products Company of Salt Lake Citv, Utah,

{If further information on any of the above deseribed accessoriers s
degived, it may be secvered by wriling direet fo the mannfaciwrer.)
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The 1928 Model Infradyne

Complete Details on the Assembly of the New Model of This
Popular Ten-Tube Receiver

This Receiver Was Constructed and All [llustrations Made in the
Lal:!uralor:,r of the Citizens Radio (:a.ﬂ Boui:

HE 1928 Model

dried conventionalities
of radio set construction, but it
also represents a mew type of
home constructed receiver that
is unigue in performance, pleas-
ing to the eye, and above all,
most satisfactory in operation.
The New Infradwvne has gone
so far as to eliminate cabinet,
panel, bus bar wiring and all
cxternal capacity effects.  Ab-
solutely ne wood and only a
minimum of bakelite enter into
its construction. Like the auto,
it can boast of an all metal
chassis, body and wheels, Alu-
minum and pressed copper are
the metals employed.

The cabinet is an artistically
designed cowl of copper ftting
over the entire set like the
hood of a sewing machine. The
outside is finished in a seal
brown crystalline lacquer with
embossed panels of a burnt
sienna tone. The inside of it
is lacquered with a transparent
varnish so that the unatural
copper finish i3 present. One
very important fact is that the
back of the hood is just as
pleasing to the eye as the front,
which e¢ertainly obwiates the
need of pushing the set up
against the wall as 15 wsually
the case with the home con-
structed receiver. This will be especially appreciated when one
stops to consider that very often ome will wamt the set om the
porch, or other place where it is visible on all sides. The hood
is not affected by heat or moisture, making it perfectly secure
under both the hot rays of the sun or the extremely damp atmos-
phere along the sea coast or lakes.

The tuning controls are brought out to a dashboard which s
located in the center of the [ront side. This panel is made of
copper, etched with acid in a pleasing design of Grecian simplicity,
This dashboard is “Roating,” being secured only by the bushings
holding the various instruments. Unsightly screw heads do not
mar the [ront of this receiver. A voltmeter with a full scale
deflection of five volis is located in the center of the control panel
This is to indicate the flament voltage of the 199 type tubes in
the Infradyne amplifier and in the oscillator.

Twe major controls are used to regulate the tuning, The radio
frequency control is located on the left side of the wvoltmeter,
while the Infradyne control is located on the right side. A bezel
15 set in the panel for each control to enable the operator to sce
the graduations on the illuminated dial, Both controls are of

Photo "A." The Tufradyne Recerver Instolled on o Toble
with Appropriote Aceessorics

drum type and are so

-

In- [ P e T - BT S Rl e R the
fradyne not only over- 4 placed that they are just Aush
steps all of the cut and . = with the panel

Directly Dbelow the tuning

contrals are three rheostats
labeled "Volume,” “Voltage”
and “Sensitivity.” They con-

trol the filament voltage for the
different sets of tubes. At the
bottom of the panel is a jack
for head phones and a three-
way switch [for shifting from
local te DX. reception. For
lecal use, the Infradyne ampli-
fier is cut out of the circuit and
the set hecomes a single dial
two  stage tuned radio  fre-
guency receiver. This gives
ample volume in an average
room. Ln changng from local
to distance reception, the switch
is turped to the right as far as
it will go, which automatically
inserts the Iniraydne umit imto
the circuit, lights the tubes and
places the set in operation so
that the operator may tune in
on the other side of the con-
tinent.

At the left hand end of the re-
ceiver is the two stage tuned
radio frequency amplifier. This
is entirely enclosed in a pressed
copper cabinet with a removable
top. The unit incliudes a three
gang variable condenser, three
radic  frequency transformers,
theee  flush  mounted  sockets
and other mascellaneous parts,
There is an additienal shielding partition bhetween each of the
three transiormers. Tuning with a maximum of efciency is
accomplished in an ingenious manner. As the condenser rotates,
an eccentric cam brings pressure upon a spring bar which in
turn rotates a shait. The primaries of the three transformers are
fastened to this shait by means of compound levers, They are
pushed up and down inside of the secondary coils, the coupling
varying with the frequency tuned. A method of correcting the
coupling and bringing all three transformers into resonance s
provided in a sliding collar and lock nut fastencd te the top end
of the zecondary. The estire secondary is supported on a rod
and if it appears to be a bit outl of resonance, it may be moved
up or down a fraction of an inch until the difficulty is remedied.
The three stage amplifer comes as a unit and is fastened to the
main baseboard by means of screws. All wiring is done on the
under side, hetween the two bases.

The Infradvne amplifier is the standard ounit with which we are
all familiar. It includes the four balancing controls, three Aush
mounted sockets and all the necessary binding posts. The entire
unit is enclosed in a copper cabinet with a bakelite top, Tt is mounted

— —
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an the rear side of the hasehoard, reaching from the radio frequency
amplifier to the right hand end of the receiver.

In the center of the baseboard directly between the two tuning
condensers is the oscillator system. It is Bush mounted, all the
apparatus being slung on the under side of the panel. To the
right and forward are the detector and two stage audio amplifier.
An output transformer is included.

For the convenience of the home constructor, the manufacturer
has put the sct into convenient kits. One distinet advantage of
this method iz that 2 set may he built which is not a complete
Infradyne receiver amd yet will give satisfactory reception. At
first one may buy the baseboard, the radio [requency amplifier
and detector and enjoy a five-tube receiver until such a day as it is
convenient to add the Infradyne amplifier. The wiring is such that
none of it need be ripped cut when an addition is made. Only one
tuning condenser, the three gang, is needed for thiz simple set.

The baseboard #s made of pressed steel and much resembles
an inverted baking pam. It is deep enough to allow plenty of
room or wiring and instroments. It is supplied by the manu-
facturer already drilled for all wires and instrument mounting.
It is lacquered black on the outside, while the under side is fin-
ished in the patural copper.

Mear the extreme left end of the receiver, directly umder the
radio frequency amplifier, 35 the antenna compensator. It consists
of a tiny variometer hooked in series with the antenna, with a
three pole rotary switch tapping off different turns on the primary
coil, This compensation is used to tune the antenna circuit and
for Lringing it to resonance.

The wiring of this receiver utilizes a type of harness seldom
seen in radio, but one which 13 guite commaon in telephone sys-
tems and electrical circuits. It wses the bunched cable method,
that is, insulated wire, a different color for each circuit, all tied
together into a bundle, This method of wiring looks extremely
neat and gives the receiver more of the appearance of a delicate
instrument than a high tension power plant.

The rhecstats are mounted directly on the baseboard with angle
brackets aund are controiled from the panel by means of exten-
sion shafts. Fixed resistances reguliate the voltage of the audio
amplifier tubes,

The phone jack is inserted in the plate lead of the first audio
transformer. The current passing throwgh a two step amplifier
ig of tremendous volume and is not desirable for headset recep-
tiom. A jack on the rear of the bhasebopard is available far the
loud speaker. In addition to the speaker jack, a cahle for the battery
connections and two hinding posts for the antenna and ground are
provided

Citizens Radie Call Book

LIST OF PARTS NEEDED FOR THE CONSTRUCTION
OF THE 1528 MODEL INFRADYNE

The list af parts given below were used in the laboratory model
of the receiver. While it iz possible for the experinced experi=
menter to substitite other good apparatus for that actwally speci-
fied, it is adwvisable that the novice strictly adhere to the list
given below:

|—=Pressed Stee] Base

2—DBronze Control Panels

2—Remler Universal Drum Dhals Ne.-110

|—Remler Condenser No. 639

4—FRemler Sockets 50

J3—Remler Choke Coils Mo, 15

lI—Remler Special Cail and Spacer

|—Fraost 10-0hm Rheostat, Extension Shaft and Buoshing

1—Frost 23 -ohm Rheostat, Extension Shaft and Bushing

|—Frost 4-ghm Rheostat

1—Frast 2-ohm Fixed Resistance

1—Frost 4-ohm Fixed Resistance

1—Frost G-ohm Fixed Resistance

1—Frost Jack Mo. 953

1—Frost Jack Mo, 034

l—Electrad 00025 mid. Fixed Condenser No. G5

|—Electrad 00025 mdi. Fixed Condenser P

l—Electrad .001 mid. Fixed Condenser

3—Electrad .005 mid. Fixed Condenser

1—Electrad &-megohm Grid Leak

l—Yaxley Switch 69

2—Eby Engraving Binding Posts

1—Celeran 4x%¥ x M-inch Strip

1—Special Adjustable Condenser

2—5pecial Bakelite Terminal Blocks

l—Acme Battery Cable

All of the above parts are included in the Infeadvee Foun-
dation Kit No, 750
l—FRemiler Infradyne Unit Na, 700
|—Remler Radie Frequency Ampiher LU'nit complete assembled
and wired Nao. 710

1—Remler Infradyne Cabinet No. 760

l—Ekko Ground Clamp

|—Pkg. Kester Radio Solder

4—Ceeo Type “BX"™ Tubes

1—=Ceco Type "F" Tubes

5—UCeco Type “A" Tuhes

2—Silver-Marshall Audio Transformers No. 220

1—Silver-Marshall Quetput Transiormer Mo, 221

T T e T R A e T IR e B T L T T

Photo B. View shouwsng arrangement of parly with covers reimoved
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Phote C. Botlow view showing ealle harwess

1—TJewell 0.5 Voltmeter
Miscellaneous lugs, screws, etc.

The 201-A tubes are used in the radio frequency amplifier, 199
tubes in the Infradyne amplifier and oscillator. Either a 200-A or
201-A tube makes a good detector, a 201-A for the first stage
audio amplifier and a 171 power tube for the second stage. Next
turn the panel switch from “off” to “local” All the tubes but
the oscillater and those in the Infradyne amplifier and second detector
should burn, The light on the left tuming dial should also light up.
Nowr turn the switch to "Distance™ and all of the tubes will light. The
voltmeter reads only on the 199 tubes and it should be kept at
exactly three volts,

g

AAT  ERD

Now turn the switch back to “Local” position and begin tun-
ing. Set the larger knob of the antenna compensator contraol
knob at Ne. 3, then adjust the inner knob at approximately 435
degrees, The left hand dial is the only one used for “local”
tuming, and at first it should be set at zero. Turn the volume
control until & roar is heard in the speaker. Turn back a bit on
the volume control and rotate the dial slowly until a signal is
picked up.

With a pood steady signal proceed to balance the radio fre-
quency amplifier. On a bakelite strip incorporated in the base
of the three gang tuning condenser are three midget condensers,
regulated by set screws. They have been carefully regulated be-

T
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ADJUSTING THE INFRADYNE AMPLIFIER
Since the fwfradyne amplifier works on swe frequency, it needs no

allention after ity initigl tuning when the ser is buill
receplion it mav De switched out of the receiver circuif, with ¢

consequent saving in operating vollages.

For local

Plenty of New Ideas

in

HERE are few radically new cir-

cuits for radio reception ofiered to
the experimenter or the radio enthusiast
who builds his own set. The infradyne
system, however, 15 different and oficrs
some ady antages that are not found in
any other type of receiver circuit.

In the first place, .he new infradyne
receiver 15 a ten-valve set and is ar-
ranged so that instantaneous conversion
may be made for local reception so that
only five valves, with single dial con-
trol, are used. In this condition the in-
fradyne comprises two stages of tuned-
high-frequency amplification, a detecior
and two stages of low-frequency ampli-
fication. Operated on this circuit the
receiver is sufficiently selective and will
produce excellent tone quality on local
reception. By a mere turn of the switch
the set is changed so that two stages of
high-frequency amplification are used,
afrer which the signals are rectified hy
a detector valve, and a beat frequency
produced by means of a local oscillator
of approximately 3,500 kilocycles, at
which frequency three eatra stages of
high-frequency amplification are used,

iy LAURENCE M. COCKADAY

By inverting the principles of
the superhetrodyne, the Rem-
ler 10-valve Infradyne re-
cerver, whose construction s
described here, gives the set
builder a brand-new civcuit to
play with—a circuit that
brings in distant stations like
locals, and grves the locals a
valume and quality that few
other receivers can maich.

working into a second detector and two
final stages of low-frequency amplifica-
tion.

The receiver is not a superhetero-
dyne; in fact, it works in exactly the
opposite manner from the superhetero-
dyne. Instead of the beat fréguency
being the difference between the initial
frequency and that of the local oscil-
lator frequency, it is the sum of these
two frequencies, s0 that the signal will

1Q¢ % ~ 255

the Remler Infradyne

apjpear on but one setting of the dial,
(M course, the beat frequency is on a
very short wavelength and the three-
stage short-wave amplifier operates with
the utmost selectivity without cutting
sidebands or impairing quality of repro-
duction. This new form of amplifica-
tion, beside amplifving the received
signal to a remarkable extent, helps also
fo suppress a large amount of the noises
that are amplified through the standard
wavelength amplifiers ordinarily used.

An inspection of the new infradyne,
as shown in the accompanying illustra-
tions, will show that the new receiver
presents a neat and pleasing appearance,
that it is sturdy in design and compact
in construction, and that in it have been
incorporated all the latest improvements
and electrical features in keeping with
the latest developments in the field of
racdio. The schematic wiring diagram in
Figure 4 gives the theoretical circuit in
its entirety.

In construction this new set can be
built by any one whether he is familiar
with radio or not. When it is com-
pleted the constructor will have a re-
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POPULAR RADIO WORK SHEET

THE Remrer InFrapyNE RECEIVER

(X 2@)a
List oF Parts ror BuiLbing "

THis Receiver
Cost oF PARTS—N ot aver §180.00 J
A—Remiler high-frequency  amplifier, l F_r
l‘,!.

2
‘p.-’f;{'-.-";
Il

’l.

No. 710;
HB—Remler antenna compensator;
C—Remier Infradyne amplifier, No.
700;
D1 and D2—Silver-Marshall low-fre-
guency transformers, type 220,
E—Silver-Marshall output transiormer,

_ 1# i ,
"!'“ . . 0. " “. .“.l-

type 221;
F—Weston velimeter, Model 506, 0 to S S iR .
S wvolts; ; -
Gl and G2—Remler cabinet and
wooden base, No. 760; THE RECEIVER VIEWED FROM ABOVE
Remler Iniradyne foundation kit, No. Ficurk 1: The high-frequency amplifier, encased in fts shield, appears
750, consisting of : at the right, the infradyne amplifier may be ieen al the bollom of
H1 to Hi—Remler high-iréequency the picture, at the [efi.
chokes, type No. 35,
I—Remler special ﬂf_-':luﬂt_ﬂl coil ; 2 ohms, 4 ohms and & ohms, R! and R2--Ebv binding posts,
Ji—Remler drum dial, ﬁ'-'-'- 110-L; respectively ; marked anlénna and grownd;
J2—Remler drum dial, No. 110-K; O-—Dwurham  metalized recisior, 4 S—Vaxley switch, No. 69;
K1—Frest Gem Jac, No. 934, megohms; T—Remler variable condenser, tyvpe
equipped with oXidized metal P1 to P3—Electrad fived condens- 630
bushing ; ers, 005 mid, type P, Ul to Ud—Remier sockets, No. 50;
Ki—Frost Gem Jac, No. 953; P4—FElectrad fixed condenser, 001 Vi—Remler bronze control pancl;
L1 and L2—Remler special bake- mid., type F; Vi—Remler bronze antenna panel;
lite terminal biocks; P5—Electrad  fixed  condenzer, W—Remler stecl chassis;
M1—Frost 10-ohm rheostat with 00025 mid., type P; M—Rakelite bhinding-post strip, 4
extension shaft; Pé—Electrad fixed condenser, by 34 by Y4 inch;
M2—Frost 25-0hm rheostat with 00025 mid., type G5, equipped V' —Pressed steel instrument panel;
extension 5.h'1Et1 with grid-leak bracket; £— Battery cahle;
M3—Frost 4-ohm rheostat; ()—Special  adjustable  condenser  Connecling wires, screws, nuts, etc.;
N1 to N3—Frost fised resistances, with bracket attached; Instruction hook and blue prints,
LB e
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HOW TO WIRE THE RECEIVER

Fiourg 2: The wiring of the receiver is simplified by the foct that the high-frequency
ani plificr and the infradyné amplifier may be oblaived compleiely wired.

THORy 289
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THE UNDER SIDE OF THE SUB-PANEL
Fioure 3: The method of cabling the wiring and the comneclions fs
the dnstruments monnted aunder the sub-panel are clearly shouwn in
this view of the set.

ceiver that is absolutely up-to-date in
design and performance, producing such
excellent results for selectivily, sensi-
tiveness and reproduction qualities that
he will be very proud to own it.

How to Construct the Receiver

The first job will be to mount the
various instruments, parts and ampli-
tiers on the metal chassis, W, It is pref-
erable to start with the bottom side
and to mount the antenna compensator,
B, the terminal blocks, L1 and L2, the
choke coils, H1, H? and H3, the four
sockets, Ul, U2, U3 and U4, the con-
densers, P3 and P35, the resistances, N1,
N2 and N3, the jack, K2, and the hind-
ing post strip, X, on the underneath
side of the chassis, W. The correct
positions  for these instruments are
shown in Figure 1. They are to be
mounted on the chassis, in the screw
holes provided for them, by means of

-
R FIGURE 4:

the screws, washers and nuts that are
provided in the envelopes in which the
instruments come packed.

After this is done the various instru-
ments on the top side of the chassis
should he mounted, including the high-
frequency amplifier, A, the infradyne
amplifier, C, the transformers, D1, D2
and E, the condgnsers, P'l, P4 and P#5,
and the grid-leak, O,

Next mount the pressed steel instru-
ment panel, Y, on the chassis, W.
An envelope will be found containing
screws for this purpose. When the in-
strument panel has beem attached to
the base mount on it the switch, 5, the
jack, K1, the right and left-hand drum
dials, J1 and J2, the voltmeter, F, and
the rheostats, M1, M2 and M3. These
should be mounted without attaching
the dials. Next put in place the bronze
escutcheon plate, B1, and attach all the
dials to the shafts of the instruments,

THE SCHEMATIC WIRING DIAGRAM
OF THE RECEIVER.

POPULAR RADIO

as well as the front of the jack, K.
The rheostat, M3, should be insulated
with an insulating washer that is packed
in one of the envelopes. Next attach
the variable condenser, T, and on it
mount the condenser, P2, and the ad-
justable condenser, ().

The next work to be done is to pre-
pare the cable harness and the battery
cable. Cut about four inches of the
outside covering from one end of the
battery cable, Z, and fifteen inches from
the other end; wrap binding cords
around the ends to keep them {rom
fraying. Pass the ends of the cable
having the four-inch leads through the
terminal strip, X, from the outside and
cut the individual wires the correct
lengths for connection to the terminal
blocks in accordance with the picture
wiring diagram in Figure 2,

Now we are ready to build up the
cable harness. With the foundation kit
is supplied a full size sheet which is
reproduced in Figure 7. On the lower
part of this diagram are small numbered
circles. Procure a flat, soit-wood board
about ten inches wide and two feet long.
The full size template should be placed
on top of this board and nails driven
in part of the way through each of the
numbered circles. :

At the top of the template are ten
detailed drawings, each for a wire of
different color. These detailed draw-
ings are numbered from one to ten, in-
clusive. Cut the separate wires of the
correct length, following the detailed
drawings in natural sequence, laying out,
in each case, the wire of the color called
for., When all of the wires have been
placed in position and twisted around
the nails, as shown in Figure 7, they
may be tied together with cord, using
the form of knot known as the “hali
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Ficure 5:

hitch.” In iving the cable be particu-
larly careful 1o make the hitches at all
branches, starting at the upper left-hand
corner.

The cable harness can now be put
into the bottom of the pressed steel
base and the various leads soldered to
the terminals of the units mounted
under the chassis. In making these
conneciions refer to the picture wiring
diagram in Figure 2. Figure 3 also
shows these connections and the holes
through which a number of them are to
ke passed up to the top side of the set.

The connections to the varnous imstru-

LRwTEEs B OTeees

L # SRS

HOW TO HOOK UP THE RECEIVER

cirrent draim is very low.

ments and terminals on the top side of
the receiver should be made in accord-
ance with the picture diagram shown in
Figure 2.

Packed with the foundation kit is an
instruction booklet and full size hlue
prints showing the exact connection for
each colored wire. These should be
followed explicitly and checked with
the picture wiring diagram shown in
Figure 2.

When the wiring has been completed
the set is ready for installation and may
he fastened to the wooden base, G2,
and the set is ready for operation,

1t BLACK [ines
of the infradyne amplifier, it wll be found that the

All the connections between the receiver oud the A" “BY and “C" supplies,
a5 well as the reproducer, ground and antenna, are shown
local receplion, withont Lhe use

For ordimary

How to Install and Qperate the Set

We are now ready to install the
vacuum valves and to put the set into
operation. Remove the top from the
amplifier, A, and insert three CX-301-a
tvpe valves and replace the metal top
Next place three CX-200 tvpe valves
in the socket of the infradyne ampli-
fier, C, and in the socket located in
the steel chassis immediately below
and back of the voltmeter. ‘Thiz is
designated in Figure 1 a5 socket 171,
Place two CN-301-a tvpe walves in

(Continwed on page 340)
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A HEW AND IMPROVED
VOLUME CONTROL
FOR “AC” CIRCUITS

Centralab Radi-
ohms RX-100 and
% RX-025 have bLeen

i built with  exact
\ '| {taper of resistance
/1Y te  give effectual
/| f contral of wvolume
(TR smoothly, without
' jumps and sudden
blasts.

When the KX 100 is placed across the
secondary of one of the R, F. stages it |
surely and positively controls the
volume from a 'nhisfln r to maximum on
all signals—powerful locals notwith
standing. This Radiohm will also con-
trol oscillation very effectively.
The RX-o25 has the exact taper of
registance for a volume control when
placed in the antenna circuit, or across
the primary of an K. F. trans{ormer.
Oine of tlese two Hadiohms and the Ceptralab
Power Riwostat are esaental resistances for all
ALY gircuits They help to maintain the
delicate batance of voltages throughout e
circanil and in ne way affect the halance Beiween
nlite aml Glament current, S0 necessary (0 max-
imum efficiency. *

Write _||"ur Tkl _ﬁ:-Mﬂr

showing applications

CENTRAL RADIO LABORATORIES
MILWAUKEE, WIS.

17 KEEFE AVE. .

@I

Cord. J
o ks

Set Builders!
Free 1928 Radio Guide

The hig Harewik Hadlo Gulide book s used
by hwmireds of thomsands of radle enthuslasis
It*s ile handiest and nicst rellabbe radllo ref-
eretice gulde, and & blg mohey-saver,  Keep up
to date by willzing Berawik service

4000 Radio larFains

It showas pages replete wilh rellable Infarma-
tigar mland the pewest and most advaneed bdeas
b A-i raddia development, deseribes aind  [Llua
trates Ehie laival improvements. It will keep you
posted i whal"s up 0 deis

Lowest Prices on Parts

Standard Discounts to Dealers, Set
Builders, Agents

It will pay you o get our prices for com

plité pafta for (e popiilar elrciaila featiared la
I'grpran Rapid ol other magarimea  Whenever

& ngar clmenlt mappears e whielh woi wanl o
pletes parts, wrlie or wire us and they'll b= on
their way 1o you aquickiy
to send Fou,

Wa knoww whot parts

Biogly give mame of circult amd
we'll take ¢arg of (ha rest.

[ We gsaranies you a Lig
saving om cvery order.

E‘-"-:-'.;'-!. Send for Free
r,;‘T Copy Now!
Gt

gaf oW Fadlo

galalog today before wou

mpaerd anoiligr @SNk on

| radio  Just mall e eou-

| e @l free eopy will be
|
|

Bend ol

Dept. 844
Chicago, U. 8, A,

Mail Thls Ceupon Mew! For Frée Gepy.
Name

Address, ..

Al apparatus advertised in this magazine has been tested and approved by Porurar RApio LABORATORY

Plenty of New Ideas in the Remler Infradyne
(Continued from page 289)

THE FANEL CONTROLS

Fioure 6: Although the panel controls seem rather complicated jor
these days of simplified operation, i will be fonnd thal funing in

most stafions reguires omly twe conlrols,

The other controls are

for wuse in bringing in éxtreme distances.

socketz U2 and U3, at the extreme
right-hand end of the base. Place a
CX-371 type valve in socket U4,

In connecting the batteries the red
and black wires in the battery cahle
should be connected to the positive (=)
and negative (—) terminals, respec-
tively, of a 6-volt storage battery.
Turn the switch, 5, to the “local” posi-
tion. All of the valves except those of
the CX-299 type and the CX-301-a
tyvpe valve at the extreme right-hand
end of the base in socket UZ should
light. The pilot light over the left-hand
ilial should also light. Now turn the
gswitch to the “distance” position, and
adjust the panel rheostat, M1, so that
the voltmeter registers 3 wvolts; all of
the valves in the set and both pilot
lamps should now light.

Next connect up the “B" and “C"
hatteries, as shown in photo-diagram in
Figure 5. Connect up the antenna and

ground and plug in a pair of phones
into the jack on the control panel. Set
the inner part of the antenna compen-
sator knob at “3" and adjust the outer
part ol the antenna compensator so
that the moving coil makes an angle of
about 45 degrees with the stationary
coil. The left-hand tuning dial should
read “zero” with the plates of the con-
denser in the high-frequency amplifier
“wide open.” Turn the volume control
about 4/5 of the way “on™ and rotate
the left-hand dial slowly until a station
on about 200 meters is picked up.

The balancing condenser connected
across the antenna section of the gang
condenser in the amplifier, A, should
then he adjusted for the loudest signals.
Fasten down the cover of this amplifier
and the adjustment &f the infradyne
amplifier can be begun.

First see that the right-hand dial
reads “100" when the plates of the con-

THE CABLE LAYVOUT
Figuse 7: This picinre is a reproduction of the paper templale that
comes wilh the foundalion wnil, with the cable properly laid out
upon @t by means of nails.

LGN/ 235
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All apparatus advertised in Lhis mn,&u;r’nc has been tested and approvéd by PoruLar Hapio LABDRATORY

Using the |

denser are “‘wide open”
wooden wedge furnished with the am-
plifier turn the four infradyne amplifier
tuning controls to “zero” and turn the
infradyne amplifier “increase™  screw
abut 2/3 of the way “down,” using the
fingers instead of pliers. Then turn the
switch on the front panel to the “dis-
tance™ position and set the panel rheo-
stat to exactly 3 wolts. Set the left-
hand dial for a station in about the
middle range and set the “sensitivity™
control to a point just bevond which a
series of whistles is heard as the right-
hand tuning dial is turned. The “in-
crease” screw should be adjusted so that

the whistles appear when the “sensi- |

tivity'" control has been advaneed about
1 /3 of its range. Next rotate the right-
hand dial until the station for which the

left-hand dial is adjusted is brought in. |

Consider the infradyne amplifier
tuning controls reading from left to
right as numbers 1, 2, 3 and 4. Leave
No. 2 set at “zero.” Adjust"No. 3 for
maximum signal strength, while rotating
the right-hand tuning dial slowly back

and forth past the station setting. Next |

rotate knob No. 1 for maximum signal
strength and then adjust knob No. 4,
coming back to knob No. 2 for a final
adjustment. As the proper settings are
found the amplifier will probably go
into oscillation and a whistle will be
heard as the stalion setting is passed.
If this happens, turn the ‘“‘sensitivity”
control hack until it ceases.

In operating the infradyne several
pointers should be kept in mind. When
the switch is in the “local” position
only the left-hand tuning dial and
“volume” control should be used. With
the switch in the “distance” position the
“sensitivity” control and both tuning
dials will he used
“wvolume™ control. The voltmeter should
always indicate 3 wvolts.

The two tuning dials should read
nearly alike over the entire range.

When all of the adjustments have
been made we are ready to put in place
the metal cabinet, G1.

We now have a receiver which needs
no further adjustment and is amply
selective to cope with any local broad-
cast conditions.

By turning the switch to “local” the
economy of operation is greatly in-

creased, and by turning it to “distance™ |
the man who wants "DX" will find all |
he wants in the way of sensitivily in |

fishing after far away stalions.

Home-made Static

“WHat part does Jenkins sing in your
glee club?”

“I can't quite Agure out, but I am
about convinced he just adds the static
to make it sound as if our selections
were coming in over the radio.”

—CinNCiNNaATI EngUiREr

in addition to the |

The fpeaker  without  cahinet
24"x24" diaphragm $25.00

The AIR-CHROME speaker
represents & new hGeld of en-
gingering—the  greawsr  free
queEncy range for  cdmmercal

Realism Newver Before
Dreamed Possible

Jhe, H“-

Operates on New Balanced
Tension Principle

Page 341

rome
SPEAKER

speakers—and  power without [ -
“blating™ of “rattlng.” |

We are a0 proud of iz per-
farmance—of che fact that it so
closely approaches perfecion—
that we zre willing to PURBLISH
its operating characbenstic

Here i the performance curve
—FOR ALL THE WORLD

TO SEE.

ALL musical instruments
in use today ARE WITHIN
ITS RANGE, This speaker
i now for sale—with or with-
out the housing cabinet.

Order from wi or your deales,
I oux dealer cammat supply, send
us his mame.

168 COIT STREET,

HOW’S
BUSINESS?

VERY day more

custom made set
builders and service
men are qualifying as
RADIO TECH-
NICAL MASTERS.

They are finding the
~available technical
and merchandising
service both helpful
and profitable.

Details senf on reguest,

136 Liberty Street, New York

IXIATY/82!315

The Air-Chrome Studios

{
. I | | |

RESPONTE CUyRVE OF A4
ILTI;'_'[-Ihﬂwl-F LT

IRVINGTON, N. ]J.

is the Limit!

BRAND NEW IDEA FOR
A RADIO PARTY

The Mystic Home Broad-
caster takes only a minute
to insert. No skill re-
quired. Hide in another
room or closet; sing, joke,
play into the microphone.

Tuen THE Fux BEGIns.

Slip a Home Broadcaster
in your pocket. Try it at
the next home party.

Send No Money

Pav postman $4.95
plus postage for
microphone, Sspe-
cial extension
cord, adaptor plug.

Money back guar-
antee.
ELBA PRODUCTS MFG. CO.

726 Atlantic Ave., B'klyn, N. ¥.
Dept. 214

BeYour Own Broadcaster
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DOUGHNUT COILS FOR THE

INFRADYNE

Set of 3 Coils $6.00

The 1927 Thorolo Line of Sets Uses These Doughout Coils

M Mr. Sargent®s new ten

tabe chrruit, empleying
ihree alages of inlermedi-
st Tregnency  senplifice-
liwit, e proper coils de
vas mre Qe Thorala Law
Lesse Doughowta. A asd
ol Mo. 31 Doughuwt Coiba
werlh perfectly im this re
maikuble chrouil, "'I]H:‘III
nal™ eoils sra 85 redical
departire from he 15pa
ol ol hermiafore weed,
The magnetic Balds fram
radis Trequensy sircmite
gpenerally surreunding and
sprending frem sther 1ypes
of ealli sra campletaly
within the Dooghnot Cail,
alimbnating afl ponibility
ol imlar-action fewm stray
magnitie foresn, Threogh
sz anliraly difyreml mathsd
ol winding sell capacity i
rodused i & miniosum, of-
facting lewar losi, mnd
samisquantly grealer weles-
tivlty with trus reprodos-
tiwn. Selectivily, senivel,
wure resmlte will be ansired

Model 59 with 2 Spe: kers

|Iu|. Therals & Speakar ss one

side, the Thersisa Lans Spesber @8
ihe other, snd the lerge nan-dires
tarial ssund spemings, indures  the
Bnei  pemibla radie repreduciion,
with glerioss moviest limbre.

It b jost whal & wedis recsiver
ibhould leok Jdhe—a gonoine sntique
bigh-lighted walnul cemsals of leﬂl'
design. Ildeml Tor the wmall apare-
ment or spackue e,

L[ ——— ] | " Y
Wert of Rockio, o e $195.00

REICHMANN COMPANY, 1725 Wesr Téru Smager, CHICAGO, U. 8. A, Member R. M. A.
Han Frimcues Bravew—171 Sacews Svor

Madel 9

Cone Speaker
Rich Walowl and THd
Golit, 177 high, MW"
widn.

Pries e 2000
Werl of Meekiea $22.50

2

Restauriert:

The smallser Thorsl
Modsl 58, im Amlig

Lightsd Genuine Walnl

n Consols,
we, High-
I in =

i b wll orall

kip in ibe

THOROLA 4 SPEAKER

Tharels repointisn fer artistie leadenbip bagan with (ha
Coatrsllad Mira Dimphragm of thin apeaker, and iy ex-

cubinsl, ciroit esd speakar.

Ed i

elogive Sapariz, which breoght Iree musie 1o redie by
king it possibls ts
reproduce  overionss

faithiully.
The malchlon beanty

Ths Thorela Madsl 57, of ihs come
paci Iype, pili Baeil Fedio wihia
I‘I:: I:H-lh I: all. "w!.r-ll::lll:p ﬁ
ik is the same wp i= | g
of the Therels Bake- .. consele models. Parlormanes
lGta ball and Claisie |y sncaenpromisisgly Therels |
base in why iham= Pries
wands will scivally Wen
have nes other iype
af apeaker. Thorsls
4 parlormance, mads
passible by deubla
“puahopull™ smpli-
eation and sther lea-
turer jz why this
speaker i mers thas
wver the leader of
its type. Price 52500

1% // £385



HOBBS

Radio “A” Power
for the Infradyne

Keeps Batteries for 10-Tube Set Fully Charged
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HOBBS BULB
EXTRA CHARGER
HEAVY ; 15 and 2
PLATES Ampere Rate
60 A.H. Panel
BATTERY Control

Type 6ZB7

We Manufacture a Complete Line of Batteries: Automobile-~Radio
Vehicle—Locomotive—Signal—Power House

HOBBS BATTERY CO.

Factory: 2017-19-21.23 Bay Street, Los Angeles, Calif.
WFe Have Some Territory Open For Live Agents
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FROST-RADIO SUPER.
VARIABLE RESISTANCE

RHEQSTATS ﬂ:dm.ﬁ?mmau l::ﬁtlu
Type TH Metal Frameo e ¥ A0 o ol plated and
i bl ndl  posse
Type 900 Bakelite ... 45 remariable wearing qualitien’ S 38
| T T R TS L e ment o2 | Ask Your Dealer
No. 60 Buakelite Rbeostat, hase for these
mouniing. .. 5 T8
No. 530 FROST-RADIO. Enkelite Socket_ AR fml'le Parts
Now unm Beial P:ue mm-m. ' or
i 1
Sk, W prdarrall . Your Infradyne

Protect the efficiency af
your Infradyne receiver at
these vital points; Rheo-
stats, high resistance wnits,
sockets, jacks and switches.

Ma. Sﬂm'“ Bakelits m-hull.!. . !
i' 1f these parts bear the

Na. TIFW Metal Fi me 'Ithc
stat, 10 shm S £ ]

or, if preferred,
Mo ﬂmm Rakelite Rhewntnt, 10

Na. B“m El:;r 'Il"n.ﬁ-bh Iha }:“

nime FUOST-RADIO you
may be certain that you

Neo. IlRl-I“ Push-Pull Switch . a0
No. 854 [ROST-RADID Gem-Jue B are using the best pars F
or, it preferred, abtainable. FROST-RADID
No. 3} feoST-RADED FPan-Tab Jack ... .75 parts and accessories are
[ | Ne. 853 rlll'r‘llln Gem -Jac — Al precision-built and because
v, If preferred, of their practical design
N;:::m Pan Tab Jack - A d e R they: ase
= - s pleasure to work with.

HERBERT H. FROST, Inc.
160 N. La Salle Street

I New York CHICAGO Los Angeles (]
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FOREWORD

E. M. Sargent announced his revolu
tionary Infradyne in the August issue
of “RADIO,” published in San Fran-
cisco. The anmmnwrutnt met with in-
stant response. Radio enthusiasts every-
where welcomed the news that the ulti-
mate in radio had been attained. Thou-
sands of Infradyne receivers are already
in use—and the circuit 15 only twe
months old. Gratifying reports from
enthusiastic owners tell of almost un-
believable results. Australia, Chicago.
Kansas City and Pittsburgh have all
been heard on the Pacific Coast. The
purpose of this Manual is to simplify the
problem of constructing and operating
the Infradyne. If the instructions con-
tained herein are carefully followed the
builder should have no dificulty in re-
ceiving stations 2000 miles distant witn
loud speaker volume. Those who have
already built the Infradyne are advised
to make the last-minute improvements
to the circuit as announced by E, M, Sar-
gent in this manual. The [nfradyne is
more selective, is quieter in operation
and brings in the extreme long distance
stations better than any other circuit
used by the inventor during his 15 years’
experience in radio construction. Truly,
it is a revelation. The receiver yvou have
long waited for is here.

Radio's Greatest Development

R ' c i
estaurle_rt _ Fdi s e



It uses a new method for controlling the filament
voltage of the oscillator tube. The Amperite con-
trol for this tube is eliminated.

A single ballast resistor controls the filaments of
the detector and two audio amplifier tubes, elimin-
ating the three individual Amperites,

A single ballast resistor controls the filaments of
both r.f. tubes, eliminating the 10 ohm rheostat.

THE NEW SARGENT

L“]\UﬁL txperienu: in construct-
ing the infradyne circuit, gar-
nered from questions asked by
thousands who have built the set in ae-
cordance with the directions first pub-
lished in August, 1926 RADIO, is the
basis for the revised circuit here pre-
sented. To distinguish it from the or-
iginal and to give due credit to Mr.
L. C. Rayment for his part in developing
the circuit during the two years of re-
search of which it is the product, the new
model is called the Sargent-Rayment in-
fradyne.

The infradyne is a distinctly new de-
velopment and is in no sense a super-
heterodyne. Both use an oscillator in
combination with the incoming wave,
as also some other typrs of sets. But
otherwise it is fundamentally different
in operation and in characteristics.

The complete set is essentially a stand-
ard five-tube tuned radio frequency unit
to which is added an oscillator tube, a

&
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mixer tube and a three stage infradyne
amplifier unit. This last unit is tuned
to give maximum amplification at a con-
stant frequency of 3,490,000 cycles, or
86 meters. This frequency is equal to
the sum of the incoming signal's fre-
quency and the oscillator frequency, this
summation being made in the mixer tube.
For instance if the incoming frequency is
LOOD,000 cycles, roughly corresponding
to 300 meters, the oscillator is set to gen-
erate 2,490,000 cycles so as to give a
sum of 3,490,000 cycles, Or if the in-
coming frequency is 750,000 cycles, cor-
respanding to 400 meters, the oscillator
is set to generare 2,740,000 cycles, so as
to give the require constant sum. The
sum frequency is detected and then amp-
lified through two stages as in any other
standard circuit,

The advantages in the use of the sum
frequency include the fact that each sta-
tion can be heard at but one setting of
the wavelength condenser and of the os-
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DIFFERS from the ORIGINAL MODEL

“Trimmer"” or vernier condensers are shunted across

the banks of the three gang condenser, resulting
in extreme selectivity.

The 500,000 ohm variable resistance is replaced by
a 200,000 ochm resistance and this is now used to
control the plate circuit of the r.f. amplifier.

regulate volume,

A 50,000 ohm Frost No. 886 wolume control is
shunted across the mixer tube. This is used to

RAYMENT INFRADYNE

Sargent

cillator condenser. Furthermore recep-
tion is quieter because circuits tuned to
86 meters will not pick up interference
from long wave commercial transmitters
nir can microphonic tube noises and other
audio frequency currents generated in
the tuned r. f. stages or in the mixer
tube pass through the infradyne ampli-
fier unit.

The infradyne does not radiate energy
into the antenna and thus does not an-
noy your neighbor with sgueals and
howls. Due to its design it is extremely
selective, more so than any other type of
commercial receiver. With what vir-
tually amounts to six stages of tuned
radio frequency amplification it is very
sensitive, picking up the most distant sta-
tions. Although the infradyne amplifier
unit is so sharply tuned that its peak or
resonance point is less than one meter
wide, that represents a 20 kilocyle band
at the high frequency employed, so that
no distortion is introduced tn the r. f.

Edi

amplification and with geod audio rrans-
formers perfect tone quality is attained.
The detailed method of constructing
the Sargent-Rayment infradyne is ab-
vious from the pictures and diagrams.
‘The changes shown in the pictures of the
front and rear views, in the schematic
and pictorial wiring diagrams, and in the
panel and baseboard layouts are sum-
marized in the following paragraphs:

1—The 6YV128 Amperite which controls
the oscillator tube is removed from
the bageboard. The filament control
for the ascillator tube ls now made by
the same rheostat whlch controfas the
filaments en the Infradyne amplifler
unit. In other words, all four 99"
tubes are controlled from the rheo
stat directly below the valtmeter.
This assures better control of the os-
gillator tube voltage.

2—p Cardwell or Hammariund three-gang
wvarlable condenser iz used in the radic
frequency circuit and “trlmmer,”" or
gmall vernier condensers are shunted
aeross the gangs for finer tuning.

.
[l
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Front View of Sargent-Rayment Infradyne

3—The 500,000 ohm variabie resistance is
removed from tha panel of the original
model. In its place a 200,000 shm var-
able resistance is installed. This 200,
000 chm wvariable resistance controls
the plate circult of the tuned r, .
amplifier.

4—The 10-chm rheostat on the left hand
end of the panel is removed from the
original model. A 112 Amperite is
used in place of this rheostat to con-
trol the r. f. tubes. Diagrams shows
how to wire this in its proper place,

d=—In place of the 10-o0hm rheostat men-
tioned in the preceding paragraph, in-
stall & 50,000-chm wariable reslstance.
This s shunted across the mixer tube.
See diagram.

E—Take ocut the following Amperites,
mounted on the baseboard of the or.
iginal model—

Amperite—1-A, eontrolling the detec-

tor tube.

Amperite—1-A, vontrolling first audio
tube.

Amperite—112, controlling the power
tube.

In place of these three separate Am-
peritas, install one No. 1 Amperite, which
now controls all three of these tubes.
The diagram shows how to connect the
Me. 1 Amperite in the circuit.

It will also be noted that the base-
board layout is somewhat different. The
mixer tube has been moved over next to
the infradvne amplifier 20 as to make the

B
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shortest  possible wiring  between  the
plate terminal of this tube and the plate
connector on the infradyne amplifier.
This being an 86 meter lead, it is essen-
tial that it be as short and direct as pos-
sible.  For this reason the new layour
is more efficient than the first one.

The variable plate resistance of (3)
gives a much smoother method of con-
trol than the filament rheostat and re
duces the drain on the B battery by near-
Iy eight milliamperes. Any good 200,-
000 chm variable resistance may bhe used
here.

T]‘IE valume control is a Sﬂ,ﬂﬂﬂ ohm
variable resistance having an “off” po
sition. [t iz very important to have this
“off” position and the builder should ex
amine his 50,000 ohm resistance care-
fully to see that the contact in this po-
sition is fully broken. If it is not, a de.
crease of 50 to 75% on weak signuls
will be experienced. At the present time.
the writer knows of only one such vari-
able resistance, the Frase No, 886. This
method of cutting down volume on a
powerful local station has the advantage
of reducing it near the input end of the
receiver.  When the volume contral is
placed in the audio frequency amplifier it
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is frequently too near the output end of
the circuit to control it without spoiling
the tone quality. A powerful local sta-
tion coming in through six stages of radio
trequency amplification is sometimes so
strong that the detector tube is flooded
with more energy than it can handle.
Diistortion results and no amount of cut-
ting down after this point will save the
tone quality. By cutting down at the
source obviously this trouble is elimin-
ated and where the variable resistance
has a full “ofi"” position, the radio fre-
quency losses caused by its introduction
into the circuit are almost negligible.

The pictures show a binding post ter-
minal block for battery connections. If
desired this can be replaced by a seven-
wire cable and plug. [If the plug-in ar-
rangement is used the seven wires should
be run to the batteries as follows. Red
to positive A, green to negative .4, blue
to 45 volt B, yellow 10 90 velt B, pink
to 135 volt B. Of the two other wires
which are not wrapped inside the cable,
one i5 black and the other brown, These
may be used as ¢ battery connections,
runaing the black to negative 3 volts and
the brown to negative & or negative 714
volts. In order to complets the hattery
circuit, the positive C, negative B and
negative 4 are then joined together ex-
ternally. The antenna and ground wires
are connected to a small binding post
block at the left hand end of the set,

The filament circuit is quite different
and is more efficient and less expensive
to build than that originally given. The
two incoming wave radio frequency amp-
lifier tubes are lighted through a half
ampere ballast resistor and the detector
and twe audio tubes are controlled by a
one ampere ballast. The oscillator Ala-
ment is connected directly in parallel
with the three infradyne amplifier tubes
and all four are controlled by the 30
ohm rheostat in the center of the panel,
This filament circuit eliminates several
ballast resistors that were used in the
first circuit and is therefore cheaper and
easier to build.

The Cardwell and Hammarlund fac-
tories have designed a special three-gang

1 ,
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condenser, An accuracy of | mmf. over
the entire scale is secured by this new
design. This makes the three midgee
vernier condensers of value only in bal-
ancing up the external wiring to the
condenser. T'wa of the midgers are
mounted on the panel and the third one
can be supported on its bus-bar connec-
tions inside the set. “The midget that is
inside the set may be left set at one-quar-
ter or one-half its maximum capacity.
The two midgets on the panel will then
be used to balance the other two sections
to the one across which this fixed midget
is connected. ‘This new triple condenser
is responsible for the increased selectiv-
ity of the Sargent-Rayment nfradyne,
and if it is used, the midgets can be prac-
tically neglected in tuning as all three
condenser sections will increase equally.
Hammarlund has also announced a new
3-gang condenser for the infradyne. It
has been approved for this circujt.

When the set is first put into opera-
tion, be sure that the 99 rubes are turned
up to a full 3 voles as otherwise the aeeil-
lator tube will not oscillate. If this tube
does not oscillate, the oscillator dial can
he turned aver the entire scale and jr will
make no difference whatever in the tun-
ing.

Sometimes it is less confusing when
the set s first pur into operation to ad
just the input amplifier separately from
Infradyne amplifier. This may be done
as follows: Take the four 99 tubes and
the detector tube out of the set. Lift
the wire from the plate terminal of the
infradyne amplifier and connect this wire
through an extension directly 1o the plate
terminal of the detector tube sucket, The
set will now operate as a straight five-
tube tuned radio frequency receiver and
while in this condition may be adjusted
for full efficiency for these five tubes.
After this adjusting has been done, it
will be an interesting experiment to tune
in a station just barely audible on the
five tubes and then connect in the Infra-
dyne amplifier and see the tremendous in-
crease in volume that results,

The original infradvne receiver was
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designed to work on a short inside an
tenna. This revised model, because of
its much greater selectivity, works best
with a 75 or 100 ft. antenna with a
001 mfd. condenser in series. The pic-
tures of the revised infradyne show a
few parts different frum those specified
in the original article. This must not he
taken to mean that these new parts are
o be preferred as, in most cases either
will work equally well. In the list of
parts, the only ones that are specified by
name are those thar cannot be substituted
for. All thuse parts thut are not speci-
fied by manufacturers name are left to
the option of the builder and any high
quality parts will work in these places.

Regarding the choice of the midget
balancing condensers, low minimum va-
pacity is essential.  The General Radio
No. J68-A five plate vernier is ideal for
this purpose,

The tapped inductance can be very
casily constructed by the builder. It
consists of three coils wound on a piece
of ba T
and 2
coils ATe DI L%, 1¥, dUL O N LEapTL
tively and are all wound with the same
direction with No. 24 d.s.c. wire. There
should be a space of 1/16 in. between
the two 14 turn coils and of 3/16 in.
hetween the 14 and 8 rurn enil,  Com-
mencing with the B turn coil the ter-
minals should be numbered from 1 o 6
as shown in the sketch of Fig. 8, I heing
the outside and 2 the inside terminal of
the 8 rorn coil, 3 the rerminal of the 14
turn coil nearest the 8 turn coil and 4
the ather end of this 14 turn coil, 3 the
inside terminal of the second 14 turn
cui{ and & the outside terminal of this
coil.

These numbers correspond o those
used in the wiring diagram. Tu insure
operation of the set these directions for
coil winding should be followed exactly,
particularly as regards their all being
wound in the same direction. "This
tapped inductance should be mounted in
the position of the oscillator coupler as
shown in the basehoard lavout.

12

Restauriert: Edi

To Put the Set in Operation

FTER the set has been carefully

constructed according to the dia-
grams and the wiring checked, the set
is put in operation as follows:

Connect the 6 volt 4 battery to the
terminals of the flament circuit. Turn
the filament switch to the “off” position.
lnsert 201A or 30LA type tubes in the
rwo incoming wave radio frequency amp-
lifier sockets, in the miver tube sockets,
and in the detector and first audio. Puw
a 112 tube in the second audio and 99
type tubes in the infradyne amplifier and
in the oscillator. Turn the 30 ohm
rheustat that contruls the 99 tubes so
that nearly all the resistance is cut in.
Turn up the rhensrat on the baschoard
so that it is in the half way position.
Then turn «n the flament switch and
wee if all the tubes light. Do not turn
the 99 tubes up any higher than 3 volrs.

After the filament circuit has been
checked in this way, connect up the rest
of the batteries and the antenna and
ground.  Set the four indicator knobs

rurn

' osn
that 3t 15 about halt 2 tar as 1 wul go
and turn the rheostat on the baseboard
all the wav on. Turn the Remler oscil-
lator condenser to the minimum capacity
pasition and then tighten up the set
serew on the dial with the dial set at
170 degrees. This dial should read in a
counter clock-wise direction. After the
dial has been fastened to the condenser
in this way, turn it to the zero-to-100
degree range.

Next tune in a station, preferably a
liwal. T do this, both dials must be
moved, When the starion is tuned in,
leave the antenna tuning condenser set
on that wavelength and turn the oscilla-
tor dial over the whole scale. Two or
three or even four oscillator settings will
probably be found and the loudest of
these will be infradyne setting,

Leaving the oscillator dizl at this Loud-
est setting. turn down the plate resist-
ance which controls the first two tubes
until the signal is just comfortably aud-
ible. Then using the wooden adjustor
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that is furnished with the infradyne amp-
lifier reset all four indicator knobs on
the amplifier for maximum signal
strength. If this throws the amplifier
into oscillation, loosen up the increase
screw until the oscillation stops. If it
does not throw it into oscillation, tighten
up the screw until it does, and then
[oosen it to just before this point. If
it does not oscillate with the screw
tightened all the way down, lift the wire
from the plus B terminal on the infra-
dyne amplifier and connect a little coil
of about eight turns wound around the
finger in series between the wire and
the B terminal of the amplifier. In
most cases this choke is not necessary
but when it is used it should suffice to
throw the amplifier into oscillation. Nao
moare than eight turns should be used in
this place,

-

i
!
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Fig. 8. Tapped Inductance
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The 30 ohm rheostat mounted on the
baseboard should next be turned untl
the most sensitive filament temperature
for the mixer tube is found. This will
probably be at about the half way po-
sition and will be indicated by a sharp
rise in signal strength as the point of
efficiency is reached. The signal strength
should fall away rapidly on each side of
this peak. If moving this rheaseat
throws the set into oscillation loosen up
on the increase screw on the Remler
amplifier and try again,

Because of the fact that the sum fre-
quency is used, the oscillavor condenser
works in an opposite direction from the
antenna condenser when the set is tuned,
In order to make the dials read in the
same direction, the oscillator condenser is
equipped with a dial which reads op-
posite to its capacity increase.

It was mentioned above that with the
antenna condenser set on a given station,
two or three oscillator dial settings could
be found. It should be pointed out, how-
ever, that this is the only condition under
which more than one oscillator setting
can be found. These other settings are
freaks which are likely to appear in any
set using an oscillator tube. Under nor-
mal operation of the set when both dials
are turned together no more than one
setting per station will be found, The
oscillator condenser is connected between
the grid and plate of the tube and beth
sides of the condenser are therefare alive
to hand capacity. This limits the choice
of an oscillator condenser to one in which
the shaft is not connected electrically to
either set of plates.
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HOW TO BALANCE THE CON
DENSER IN THE ORIGINAL

1. Remove the tubes from the Infradyne Amplifier, the oscillator and the
second detector,

2. Mount a2 vernier condenser {General Radio No. 368) on the panel at
each side of the wavelength or left-hand dial at about the level of the vernier
tuning knob. Leave these vernier condensers disconnected for the time heing.

3. Disconnect the wire from the plate terminal of the Arat detector socket.

3-(a) Turn off the Infradvne Amplifier Rheostat (the one below the volt-
meter). The voltmeter will then read zero.

4. Run a jumper wire from the plate terminal of the first detector socket
to the plate terminal of the second detector socket. The set will now operate
s a five-tube single-dial control tuned radio frequency receiver.

5. Tune in a local station on a wavelength between 400 and 500 meters.

fr. Loosen the set screw holding the rear rotor section of the Continental
condenser and shift the rotor section backward and forward until the signal
comes in loudest. Tighten the set screw. If the radio frequency stages go into
oscillation as the position of the rotor is shifted the oscillation can be stopped
by cutting down the filaments on these two tubes.

7. Loosen the set screw holding the middle rotor section of the Conti-
nental condenser and maove this section backward and forward until the
station is received with the greatest volume. Tighten the set screw. Anvy
oscillation of the radio stages can be stopped as before by cutting down the
filament temperatures.

7-{a) Loosen the set screw holding the rotor plates of the front section
of the Continental condenser and line-up this section in the same manner as
in the preceding paragraph.

8. Note the sections in which the plates are farthest enmeshed,

9. Connect the two vernier or trimmer condensers across the sections in
which the plates are farthest enmeshed. The rotor plates of the vernier con-
densers will be connected to the rotor sides of these two sections and their
stator plates will be connected to the stator sides of the gang condenser
sections.

1. Turn the vernier condensers to about half their maximum ecapacity,
11. Rebalance the circuits by again shifting the rotor sections as above
described. The set will now be lined-up at one wavelength between 400 and

500 meters, and can be lined-up at any wavelength by using the trimmer
condensers.

i2. Log a few dial settings.
16
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TINENTAL THREE-GANG CON-
MODEL OF THE INFRADYNE

13. Remove the jumper wire and reconnect the wire to the plate terminal
of the first detector socket.

14. Insert the tubes in the oscillator and second detector sockets and in
the Infradyne Amplifier.

15. Set the panel voltmeter to three volts.

16 Turn the first detector rheostat, which iz mounted on the haseboard,
ahont three-quarters full on.

17. Turn the “Increase” screw on the Infradyne Amplifier panel almost
all the way in.

18. Set the tuning knoebs on the Infradyne Amplifier at zero. 1f the Ampli-

fier goes into oscillation back up the “Increase” screw until the osciallation
stops.

19. Set the volume control to maximuom,

20. Tune in a moderately weak station, The settings previously obtained
for the left-hand or wavelength dial can be used and it will be only necessary
to obtain a setting for the oscillator dial.

21. Adjust the first detector rheostat on the baseboard for maximum
volume.

22, Using the wooden wedge furnished with the Infradyne Amplifier vary
the positions of the knohs on the Amplifier panel. Since the amplifier contains
four tuned circuits any one of these can be tuned to any wavelength within
its tuning range and the rest can be tuned to resonance with it. Therefore
the first tuning knob can be set to any desired position over a certain range
and the other three circuits tuned to resonance. There will, however, be a
setting of the first knob and a resultant setting of each of the other three
knobz a which operation will be best. Suppose then that as a first trial the
left-hand knob is set at zero, The settings of the other three will then be
varied slightly progressively and in turn until the points of hest operation
are found. As the setting of each knob is changed slightly rotate the oscillator
dial slowly backward and forward over a few degrees, As each of the knohs
on the Amplifier iz adjusted and the circuit being tuned is brought into
resonance with the circnit, the wavelength of which was determined by arbi-
trary setting, the amplifier will tend to go into oscillation. When this cccurs
unscrew the screw marked “Increase” until the azcillation stops. Set the four
knobs successively for best reception. Now try another slightly different
setting of the first knob and follow the above procedure through again. In
this way the Infradyne Amplifier can be adjusted for best resuits.

23. Check the setting of the first detector rheostat, which is mounted on
the baseboard.

17

Restauriert: Edi 137 / 235



LIST OF PARTS USED

By SARGENT IN HIE NEW MODEL

The Parts Specified by
MANUFACTURER'S NAME
Should Not Be Substtuted

1 Remler Infradyne Amplifier,
1 Three Gang Condenser, Cardwell 317CL or
Hammarlund.

3 General Radio type 318-A midget vernier
condensers,

Remler .00035 mid. condenser.

Frost No. 836 50,000 ochm resistance,

Tapped Inductance. See text,

30 ohm rheostat, baseboard type.

Set (3) Thorola or Camfield coils for .00035
condenser.

National type B, CCW dials.

UX base sockets. Cushion type (Benjamin).

MNo. 112 Amperite.

No. 1 Amperite.

30 ohm panel mounting rheostat,

200,000 ohm wvariable high resistance, Cen-
tralab.

2-inch Dials.

Filament switch.

Single closed jack.

Single open jack.

Jewell 0-5 DC voltmeter. Pat. 135.

Electrad grid leak mounting.

1 meg. grid leak, Durham, Lynch, Electrad
or other good leak.

2 meg. grid leak, Durham, Lynch, Electrad
or other good leak.

0001 fixed condenser.

0005 fixed condensers.

00025 fixed condenser.

Audio transformers.

1 mfd. Condensers,

Panel, 3/16x7x30 in.

Bageboard, 34x10x34 in,

Eby binding posts or 2 Eby posts and a
Jones battery plug and cable.

= e e e ) o e B — =
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Converting a Five-Tube Set
to An Infradyne

A Description of An Infradyne Adapter Applicable to Any
Tuned R. F. Set. Also Some Suggestions for Selectivity.

E)’ E M, Sargent

HOSE who have followed the ser-

ies of articles on the infradyne cir-

cuit which have been appearing in
“RADIO" sinee August, 1926, have
recognized the fact thar a complete in-
fradyne set consists of a five-tube tuned
radio frequency szet plus an oscllator-
mixer and a three tube infradyne ampli-
fier unit. In operation, the received sig-
nal 15 first amplified at radio frequency
in the first two stages, then changed to a
low wavelength of about 90 meters by
the oseillator-mixer, then amplified to a
still greater degree by the three stages
in the infradyne amplifier, then detecred
or de-modulated by the detector tube,
and finally amplified by two audio fre-
quency transformers and tubes. In ef-
fect, an oscillator-mixer and infradyne
amplifier have been merely added to a
five tube set.

That this addition can be easily made
to almost any tuned r.f. set, including
the m:utrm:l}'m-., has been mnclusively
demonstrated during our laboratory

tests.  Consequently we have designed
an infradyne adapter which will trans-
form an existing five tube set into a
complete ten tube infradyne set. This
change can be readily made in a few
minutes by simply adding the oscillator,
infradyne unit and second detector whose
constructional details are given elsewhere
in this booklet,

As may be seen from the adapter ar-
cuit diagram in Fig. 1, the output from
the plate of the original detector tube,
now used as a mixer to give the sum
frequency, is connected to the infradyne
adapter. Then the output of the infra-
dyne adapter is connected to the input
of the first a.f. transformer. This, with
the necessary battery connections, com-
pletes the job. The only changes made
in the original set is to disconnect the
wire joining the plate terminal of the
detector socket to the P rerminal of the
first audio frequency transformer, to
remove the audio by-pass condenser in
the tuned radio frequency set (if there

Panel View of Infradyne Adapier.

Edi
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15 one), and to add a 30-chm control
rhecstat for the first detector tube (if
oot already installed ).

Ta add the infradyne adapter, con-
nect its ioput terminal (point I of the
tapped inductance} to the plate terminal
of the detector socket and its output (the
plate of the 2nd detectar) to the P rer-

turns of No. 24 ds.c. wire, all wound
in the same direction on a 134 in. diam-
eter formica tube 3 in. long, as shown in
Fig. 2. The space between turns is
L% in,

jﬁ_Ml connections should be soldered.
If 20lid solder is used, a non-acid solder-
ing paste is the best flux, using the paste

[ Topar Inclanea e !
T (-1 I R 5 |
Mo H i1y

Lo’ ks

INFRADYHE AMPLIFIER
A nr‘f 5¢

=" &
B Sy o7
W : ;
P —e
BA- (e A i NF‘I Har —h e
B & ad) ? i

Fig. 1. Circwit Diagram for Infradyne Adapier.

minal of the first a.f. transformer. Then
make the battery connections as indicated
in Fig. 1, first disconnecting the 4 bar-
tery from the set.

The complete unit to be added can be
mounted on a panel and baseboard, as
shown in the pictures, and installed in
a separate cabinet which may be placed
near the main set so that the additional
dial contral of the oscillator can be con-
veniently operated.

The panel is 7x18x3/16 in. and the
baseboard 9x17x3/4 in. The parts used
in the pictured unit are 1 Remler No.
700 infradyne amplifier, 1 Remler (001
mfd. wvariable condenser, 1 Sangamo
{005 mid. fixed condenser and 2 meg.
leak, 1 bypass condenser {1mfd.}, 2 CX
type tube sockets, 1 d. c. voltmeter (0-5
volts), 1 rtheostat (30 ohms, Frost), 1
ballast resistance (14 amp.), 1 filament
switch, 7 binding posrs, and 1 tapped
inductance,

The tapped inductance consists of
three coils. one 10 turn and two 30

20

Edi

very sparingly, especially in the vicinity
of the tapped inductance. If rosin core
solder is used no other flux is necessary.
But take care to “‘sweat” the joint with
the hot iron until the solder runs into
place, giving the wire a tug to be sure
that the solder and not the rosin is
holding the wires together. As rosin is
a non-conductor and does not ruin insu-
lation rosin-core solder is particularly
good if properly used.

Fig. 2. Tapped Inductance.

Operation
SE “A"™ tubes in the first four sock-

ets of the tuned radic frequency
set and either an A" tube or a power
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tube in the last audio stape. In the
adapter, use three 99's in the infradyne
amplifier, a 99 in the osallator and an
“A" tube in the detectur. If the oscil-
lator coil is built with care, and the
Remler 0001 mfd. condenser used with
the “high minimum” setting (see in
structions regarding this in the conden-
ser box), the Remler dial will set at
about 48 degrees for 550 meters, and
142 degrees for 200 meters. This is a
straight line frequency condenser and
therefore the 96 channels used in broad-
casting will be evenly distributed over
the 94 degree swing of the condenser.
This is practically one degree per wave
band, which greatly simplifies tuning.

In the infradyne circuit, the oscillator
condenser turns in the opposite direction
from the tuning condensers. That is,
the highest capacity setting i5 used to
get 200 meters and the lowest to get
550 meters. This makes the tuning
somewhat confusing if the regular Rem-
ler dial is used, and the writer recom-
mends that this dial be replaced with a
CCW dial. Also there is no reason why
the dial should permanently read from

Bear View of Iafradyne ddapter.

Edi

48 deprees 1o 142 degrees, and it is bet-
ter after the limits of the broadcast band
have been ascertained to reset the CCW
dizl so that it is on 0 for 200 meters.

To put the set in operation, the writer
recommends making the adjustment on
a moderately distant station—some sta-
tion that is out of daylight range but
that comes in loud at night. The dial
settings on the tuned radio frequency set
will be in exactly the same places as
when that set ts used.alone, and they can
therefore be made in advance if a log
sheet is at hand. Put the four indica-
tors on the infradyne amplifier at (), tune
in the station with the dials on the tuned
radio frequency set., and then slowly ro-
tate the oscillator dial until the station is
heard.

Someumes the station can be picked
up at more than one place on the oscil-
lator if the other dials are not also
moved, [Ff this happens, locate all pos-
sible oscillator settings and select the
loudest one. This will be the infradyne
serting. 1 hese other oscillator sertings
are freaks which occur in any set using
an oscillating tube, and the |:|I|13-' time
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they appear s during a test of this kind.
During normal operation of the set, no
station ever appears more than once, un-
less the broadcast station itself emits a
harmonie, in which case of course it will
be heard on any set on one-half its fun-
damental wave length.

After the oscillator setting is deter-
mined, adjust the four indicators on the
infradyne amplifier for maximum sensi-
tivity, and also adjust the “increase”
screw as per the instructions that come
with the amplifier. If the set will stand
it, a small by-pass condenser, usually not

over (001 mfd., may be used across the
first audio transformer, ‘This should not
be put in, however, unal the receiver
and adapter have been tried without it
first, as the insertion of this bypass
sometimes causes troublesome oscills-
tions.

This infradyne adapter makes a big
improvement in a S-tube set and true
infradyne results can be expected. It is
particularly good with sets of the single
dial varicty, as the resulting receiver is
then only 2 two dial set and is easy to
operate,

How to Use the Na-Ald Connectorald for

adapting the Infradyne to an ordinary
5-tube tuned radio frequency receiver

O SIMPLITY connections in con-
verting your five-tube radio fre-
quency receiver to an Infradyne,
vou can usc the Na-Ald Connectorald,
This device has a little shell with a base
that fits on a tube socket. Put the Con-
nectorald on the detector tube hase. The
Connectorald has four leads. Then in-
sert the detector tube in the socket on
which the Connectorald has been at-
tached.
There are 4 leads on the Connector-
ald, labeled as follows:

Plus B
Minus B

Plus C
Minus C

The Plus 8 lead goes to terminal | of
the pick-up coil,

The Minus B lead goes to the plate of
the second derector.

If your tuned radio frequency receiver
has a grid condenser and grid leak in i,
connect the plus € and minus € to-
gether, [f the set has no grid leak and
grid condenser in ir, connect the grid
condenser in series with the plus & and
minus C leads coming from the Connec-
torald. Shone this grid condenser with a
grid leak of one or two megohms.

If your receiver has a by-pass con-
denser across the first audio transformer,
be sure to take this out. If you care to
use a condenser, do not use one of more

than 0001 mids. capacity.

—_————

a2
Edi
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The Amplifier Unit

HE heart of the Sargent-Rayment Infra-

dyne circuit i3 the Infradyne amplifier.
The illustrations show the interior and ex-
terior views of this dewvice. The cireuir dia-
gram shows how the unit is wired. The cie-
cuit will be of interest to those who have
been experupenting with amplification at the
extreme high frequencies. The eircuit is pub-
lished as a matter of informartion anly. Tt =
impossible to give construction
details because of the fact that
a difference in placement of the
fixed condensers of ¥4 inch or a
difference of 1/32 inch in pri-
mary 1o secondary coupling be
tween the coils mav make the
difference between a wnit that
will amplify and one that won't.
The Infradyne amplifier is a
most outstanding example of the
part played in a radio circuit by
the relative pﬂ!-‘l.!jﬁn: of the different pigces
of apparatus.

If exacely the same hook-up, capacities, and
coils are used and the arrangement kept
almost the same, but the connecting wires
run differently, the unit will have entirely
different characteristics. Soch is radio at 90
meters.

Unless you have st your disposal a com-

plete radio calibration laberatory it will be
practically impossible for you to build an
amplifier unir that will give results, Each
unit is calibrated by laboratorians in the
factory. Each eircuit is tested. All parts are
inspected and all inductances and capacities
are carefully checked and matched before the
amplifier unit is assembled. It is housed in a
copper container, effectively grovnded. This

The Unet 1n Fis Container.

provides an ideal shield for the entire unit.
The 90-meter transformess are wound on
low-loss ribbed forms. 35 wros of No. 28
d.xe. wire on 1% inch forms are used on the
secondaries with the exception of the coil
next to the second detector. This coil has 28
turns. Primaries are wound inside of the
secondaries, and consist of 20 turns of MNo.
2% ds.c. wire. The bakelite top of the
unit has three “X™ base sockets, four
vernier condensers and the necessary
connecting posts, The vernier conden-
sers are adjusted for maximum sigoal
strength, Onage this adjustment has

e e heen made there is no further atrention
Imtevior Fienw of Amplifier. IECESEATY,
LEGEE® [LE@ |
r E ‘Wﬁ;'_f b - g g g | -
|
d = £
e e D d 1
]
| Jo .

Circwit Diagram of Infradyne Amplifier Uait.
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Where to Get Information

A “trouble shooting” service for Infradyne receivers is being maintained
by many radio parts dealers in various sections of the U. 5. Those wishing
to secure expert advice on the circuit and others desiring information
should correspond with any of the following:

E. M. SARGENT,
1200 Franklin Street, Oakland, California.

L. C. RAYMENT,

1200 Franklin Street, Oakland, California.

GERALD M. BEST,

Technical Editor of “RADIO,"
Pacific Building, San Francisco, California.

(Juestions are answered by Gerald M. Best when accompanied by twenty-
five cents in coin or stamps for each guestion asked,

E. M. Sargent writes exclusively for “RADIO.” Every month for the next
six months his down-to-the-minute developments on the Infradyne will be
published in "RADIO."

Hammerlund & Cardwel

Announce =

Infradyne Condensers

As this Manual goes to press, word reaches us from Mr. E. M,
Sargent that two new three-gang condensers for the Infradyne have
been announced. One is made by Cardwell—the other by Hammar-
lund. Both have been endorsed by Mr. E. M. Sargent. The Ham-
marlund and Cardwell factories are making a special condenser for
the Infradyne. Specifications for these condensers were carefully
checked by Sargent. They will give 1009, satisfaction. Lack of
time prevents us from showing a pictorial drilling template for
mounting these new condensers on the Infradyne panel. The panel
lay-out, as shown on Page 13, gives the center shaft hole drilling
dimensions only. This same shaf* hole can be used for either the
Cardwell or the Hammarlund Infradyne condenser, but it will be
necessary for the builder to drill three additional holes for mounting
the condenser to the panel. These holes should be countersunk and
flat head screws used for mounting the condenser. Before drilling
these holes, make a paper template by placing a sheet of paper over
the front end of the condenser ard carefully marking the location
for drilling the holes for the mounting screws. Use a stiff grade of
paper.

24
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' The Dial

of an

This illustration shows the actual results ob-
tained from the Sargent-Rayment Infradyne
Circuit,

You will get results equally good when you
use it. Only via the Infradyne route can you
secure broadcast reception which will be far
superior to that from the ordinary run of re-
ceivers. The readings shown are taken from
the antenna dial. The oscillator dial read-
ings will be within 10° of the wavelength dial
readings.

Restauriert: Edi 135 / 235
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Cle-Ra-Tone
Radio Sockets

Shring Suppoited, Shock A bsorbing

used in the New
INFRADYNE Reciver

The new INFRA+DYNE Receiver is a marvel for long distance re-
ception, simplicity and ease of tuning because of Mr. E. M. Sargent's
insstance ot radio parts of proven merit. Benjamin Cle-Ra-Tone
Sockets were chosen because they are shock-absorbing, non-micro-
phonic—they give longer life and protect the tubes from sudden im-

acts which would otherwise cause “tube noises™ Four perfecely
Ealanmd. springs “float™ the tube-holding elements independently of
the base, with tive tube-to-terminal connection. Shock-ahsor
feature not affected by stiff bus wiring. Made of molded Bakelite
—highly polished. Nickel plated screws and nuts, tinned soldering
terminals. Side wiping contacts assure perfect connections.

Cle-Ra-Tone Sockets fo:r Ux T:}'Pt Tubes, 75 Cents
Your dealer has them in stock

BENJAMIN ELECTRIC MFG. CO.

Pacific Sales Dept.: 448 Bryant St., San Francisco

Eastern Sales Dept.: General Offices:
247 W. 17th St., New York 120-128 5. Sangamon 5t., Chicago
Merufactered in Canads by the Benjamin Eleciric My, Co. of Canada, Lid., Toronte, Oniarie
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TRART W &lE

Prompt Mail Order Service To Any Part of U. 8. or Canada

WE MAKE PROMPT DELIVERY
Parts Also Sold Separately

ALL PARTS

118"

We speclalize In shipmenis of
complete parte for the new
improved Infradyne. BEvery-
thing specified by Sargent In
this Manaal will bhe shlpped to
you for §118.400. This price ln-
eludes the new type Cardwell
i-gang condenser; three new
General Radlo vernler conden-
sars; the new Frost 50,080 ohm
yariable resistance, the new
200,000 ohm wariable resis-
tanca and the new set of Am-
perite Alameént contrals which
are expiatned by Bargent in
his latest artiele. In other
worda, the 1ist 6f parts Lo Lthe
right is axactly what ig needed
for bullding the new Infra-
dyne, We guarantee the mer
chandise to be exactly as rep-
regented and we will ship c.o.d
If half cash Iz sent with order.
Money ordersa or certified
checks accepted, We have
been supplying the Imfradyne
builder’'s wants for the past
thrée months and we have a
hoat of aatisfed customers,

Here are the Official Parts
Which We Sell

Hemler Infradyns Amplifer.
Cardwell thres.geog conadenser,
Genersl Hadis 318-a Hﬂlth.
Remler 35 tondenser,

Froal No, 85§ Resiwtomee, 50000 whams
Tapped isduclines.

10 whm badsbosed cheoutatl.

Set, ¥, Thewula Deunghmaty,
Mathonal Disls, Type B. CCW,
Henjamin UK base sockeis,

11 amperite.

Neo. 1 amperiie.

3 shm pamel chesstal,

Cemiralab 200,000 ohwm rTesisiance.
Leinch dials.

Filament switch, Flecirad,

Single closnd juck, Electrad.

Single apen jack, Eleciresd.

Jewell Pat. 135 walimetsr.

Elesived grid leak moont,

1 meg, Electrad grid leak.

2 meg, Elevtrad grid leak.

S Fixed comdenier, Elerirad,
J823 Fiaed condenser, Samgumo.
S5 Fized comdemiers, Elscirsd.
American audie iranslofmer,

1 mid:. Elscirad condeagers.
Rinding past atrips with Ehy Poans,
Bakelita Pamel, drilled mod engraved, 3718°

b 0 D D e it et e e e e P b k) e e et e e e

L ﬂ'-!r:-lli:::ld. Fopler, Egrplian lasgquered.
All of Above ... $118.00

WIRES

iroghle apd asves hogre
of time, Meatly pucked
and Labeltad, with is-
sbroetion sheet,

S $6-00 sopit iy o & 1 9'50

intle buill especially for
the Tufredyne. They de
juilice e this fmmons
wrl,

C.0.D, shipments made If half cash accompanies order.

International Radio Sales Co.

Address Orders to Dapt. M.
5441 CALIFOENIA STREET, SAN FEANCISCO, CALIF,

Restauriler
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Full Line of Parts

FOR E. M. SARGENT'S

INFRADYNE

Now in Stock

Doughtnut Coils, Panels, Inductances, Meters,
and All Other Parts. |

RADIO SUPPLY COMPANY

WHOLESALERS

920 So. Broadway, Los Angeles
SEND FOR NEW RADIO CATALOGUE I
e — —_— -

PAN ELS

Drilled and Engraved Panels. ..
Inductances, Green Silk Wound _
Baseboards, Varnished .. _
Binding Post Strips, Complete

POSTPAID—IMMEDIATE SHIPMENT
omplete Set $11.40, Prepaid

DISTRIBUTORS FOR TWINING-SCOTT

CELOR®ON
DIAMOND ”BRE 1125 WALL STREET
P WE 4277

LOS ANGELES, CALIF.

Reéstauriert: Edi
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How to Tune In
Stations More Than
2000 Miles Distant

Hair-breadth Sfll:cli.vi'lj' 15 |1.-l.]uiL'Ed for
runing-in stations several thousand miles
away. The secret of bringing in these
stations i in the proper control of the
tuned r.f. amplifier, assuming that the
wscillator and Infradyvne amplifier are
performing correctly.  Infradvne users
report that stations three meters apant
are easily separated from powerful local
.htﬂ.tiun.q 01 ] thf ﬂ[]tr]’!”ﬂ diil].. Cur:ful!}’
follow the instructions contained else-
where in this manual for lining-up the
three gang condenser.  Unless the pangs
of this condenser are properly lined up,
it will be impossible to ger selectivity.
Set the antenna tuning dial at, say, about
30 degrees for tuning in stations on low
wavelengths. Leave it in that position.
Then “cross™ this wavelength with the
wscillator dial by moving it slowly back
and forth over a range of about five de-
grees on cither side of the same dial read-
ing as on the antenna dial. When you
“eross'’ a station in this manner, set the

osciflator dial at the point where the

Edi

station comes in clearest and loudest.
Then vary the voltage of the “99" tube
filaments until yvou get clear, undistorted
reproduction of signals. Do not use
more than three volts on the small tubes.
Keep vour eve on the voltmeter. Distor-
tion will result if too much voltage 1
used. You will also force the oscillator
and Infradyne Amplifier tubes and long
distanee stations will not come through
satisfactorily. The two tuning dials will
not always read alike. “They should not
vary mare than five or ten degrees. Far
this reason it 1s essential thar the oscil-
lator dial be swung back and forth over
a ten degree sector of the scale until you
“cross the station.”" Repulate your vari-
able high resistances until you get undis-
torted signals. The control of the 50.-
() obm resistance plays an important
part in getting good reception from long
distance stations. A slight re-adjustment
of the rheastat on the baseboard may give
vou a better “peak” point for DX sta-
tions,
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Operate your with 100% Efficiency

Precision

“B” Power Unit
135 Volts $42.50

Infradyne’'s 10 tubes reguire considerable B voltage—this =zensitive
clrenit requires an excaptionally even flow of B current as well as an
ample supply. This iz 8o in a grealer or lesser degree in all eircuits,
bot in Infradyne it i8 even more important. Precislon will deliver an
even flow of “B" current that will cperate the Infradyme with 1005
efficlency—a reserve of Power that fs not taxed at any time. An
absolute quiat fow of “B™ voltage,

Infradyne draws a maximum of 26 milliamperes at 135 volts, using a
JCX112 power tube in the last audio stage,

Frecision hes an output of 40 milliamperes at 135 volts—a condensing
capacity of 100 microfarads—assuring you an uninterrupted flow of
current indifferent to temparary power line interfercnces.

This advertizement Iz placed {n this publication because Precision has
proven its eMclency In operating the Infradyne. If vour dealer ean't
supply you, write us for full information.

Precision Electric Mfg. Corp.

1020 Banta Fe Avenue
Los Angeles

o
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How to Bend Wires and
Solder Connections

Csreat care should be taken in bending
.L,Tﬁ: il

good grade of copper wire, insulated

wires and soldering connections.
where insulation is required. It is not
advisable to bend and re-bend bus-bar
wiring. Try to find the exact place for
making the bend in the first place.
Hardware stores sell a handy pair of
wire-bending pliers which have a com.
bination round and smooth flar nose. Do
not use pliers with “teech” or “ribs" be
cause vou will mar the insulation on the
wires and a poor job will be the result,
Use them liberally. But
do not use too much solder.  “Sweat”
the joints by using solder sparingly and
see that the soldering iron is heared to a

Use lugs.

sufficient temperature to allow the joints

to “sweat” together. If you use rosin

core solder take great care that the rosin
15 thoroughly melted and allow the
salder to run smoothly over the joints.
[Yo not use too much rosin or soldering
A little of this goes a long way
Carefully

wipe the rosin or paste from the wires

Aux.
toward making a good joint.
and instruments.  High resistance leaks
will result if paste is not thoroughly re-
moved, The secret of gond soldering is
in the proper wemperature of the iron,
the correct amount of solder and Aux
and the manner in which this is applicd,
M0 your experimenting on some scraps
of wire before artempting to wire your
Run leads as short and di-

rect as possible—especially in the grid

Infradyne,

circuit. Keep the grid leads well sep

-ilIHl'.‘:II {thl‘l (JT!“‘I’ W'i]"l‘!!ﬁ.

After a connection hay been soldered it is always advisable to tese its strength

by gqently pressing it. A poor joint will give "way wnder slight pressure.

INFRADYNE SERVICE

Speclalizing in building, adjusting and repairing.

We make '‘em play or no charge.

Correapondence invited.

PALMER RADIO LABORATORY

Fainblished 1003

4620 8, Vermoeni Ave, Lis Angeles

Fhone VErmont TRESE

Edi
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TYPE OF ANTENNA
To Use for the Infradyne

That “Ne Chain Is Stronger Than
lts Weakest Link' can be safely applied
to the antenna for use with the Infra-
dyne. The Infradyne gives best results
when used with an antenna not more
than 100 feet long. A 75-foot antenna
will give excellent results although 100
feet can be used in connection with the
[mproved Infradyne. Greater fexibili-
ty of antenna tuning control is accomp-
lished in the new model by the use of
the trimmer condensers and other minor
improvements as made by the inventor.
The oripinal Infradyne aperates best
with a 50-foot antenna. 1f you bring
your set up to date as shewn m this
Manual vou can safely use an antenna
up to 100 feet in length. An indoor an-

tennaz can be used for reception from
stations up to 1000 miles distant. In
San Francisco an Infradyne receiver
using a fifteen foot wire stretched along
the floor succeeded in picking up KOA
at Deaver with enough volume to fll
the room. The selectivity of the In-
fradyne will be impatred if more than
100 feet of antenna is used. Use copper
wire for the antenna. Do not use small-
er wire than the equivalent of No. 14.
Thoroughly insulate the wires at both
ends. Use a good lead-im wire. Make
sure that your ground connection is per-
fect. Use a good ground elamp. Make
the distance between the set and ground
connection as short as possible, The
ground connection is as important as the
antenna itself.

CABINETS for the INFRADYNE

Rigid in construction, beautiful in design and workmanship.

$18-50

Genuine hand rubbed, durable laguer finish.
Choice of Walnut or Mahogany.

Send Tar somnplele ballstin of radio fifnitiee

A-1 WOODWORKING COMPANY

1338-1342 San Julian 8t., Loe Angeles

Resthuriert: Edi
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A
TRIBUTE

Mr. E. M. Sargent and Mr. L. C. Ray-
ment have this to say in regard to the
nation-wide overnight popularity of
the Infradyne:

“The magazine ‘RADIO" of San Fran-
cisco, with its ultra-conservative and
unbiased editorial policy and its reader
confidence gained through nine years
of fair play—with its national reputa-
tion as a magazine entirely free from
sensationalism, is greatly responsible
for the success of popularizing the In-
fradyne circuit.”

The publishers of “RADIO" announced
that the Infradyne was new—revolu-
tionary—ultra-selective and a remark-
able circuit for bringing in the extreme
long distance stations. The radio pub-
lic believed this statement because it
came from “RADIO.” Reader conf
dence is our greatest asset. We pub-
lished this latest radio scoop months in
advance of others. If you care to join
the ranks of subscribers to this pioneer
radio magazine, kindly send us a check
or money order for $2.50. That brings
you “RADIO" for a full year.

PACIFIC RADIO PUBLISHING CO.

Established 1917

A. H. HALLORAN GERALD M, BEST
Editar = Tech. Editor

PACIFIC BUILDIN

20 East 42nd Street g2 Irving Street
Mew York, M. Y. Boston, Mass.

307 N. Michigan Avenus 141175 Alta Vista Boulevard
Chicago, 111 Hallywood, California
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HEAYY DUTY

RadiohM

Mr. L. 5. Hillegaa-
g:;d. FEHO, will cheer-
T i
med supply circuity and
descripiive filraiurs,

Res#guriert: Edi

Non-InductiveVariable
High Resistances

EMTHALABR Radiohms with two termi-

nals, and Modulators er FPotentiometers

with thees terminals, provids gra

noiseless control of oscillation or volome
in any circuit. Specified for the Infradyne, 5.0
Samson T-C, Henry Lyferd, Universal, amnd
many other cirenits, Used as standard equip-
ment on & large nomber of commercial re
eeivers, and by both the U. 5 Navy and Signal
Corps.

There iz a reststance and correct taper [or every
girewit, The No. 25 M or No. 31 M are ideal
oscillation controls when shanied across the
tickler coil of short wave receivera.

Bakelite base and knab. Single hole mounting.
Resistance of Polentiomelersa, 400 or 2000 ohms,
modulators 500,000 obms, Radiohms 2000, 25,
000, 50,000, 100,000, 200,000, 500,000 ohms, $2.00.

Gives Full Efficiency from
“B" Eliminators

Centralab Heavy ]]'uly Budiochms fully approved
by the Rﬂijdwnn Laboratories, will control the
ontput voliage of “B” Batlery Eliminators, re-
sistance remainiog permanent as adjosted and
the same for sny knob eewing. Fuoll resisrance
variation with & single twrn of knob. Insa.
lated for 1500 wolts. Smooth and noizeless to
outlagt the eliminaor, $2.00.

At your dialer's or moiled dirmar.

CENTRAL RADIO LABORATORIES

1 Esers AvEnus Mowirces, Wi,

Awpiralion  Hopreovenioiies
Umited Thistributers, Lid., Sydmey
Canadian Fapresentotios
Erving W. Levina, )Iﬂltmll

Lreod Frirain Kepresemfal
H. A. Bothernel, Lid., Llnhll

Makers af variable resistance for 68 maokers of
leading standard pats.

138 / 235



“THE HOUSE THAT PARTS BUILT" *THE HOUSE THAT PARTS BUILT"

IMMEDIATE IMMEDIATE
DELIVERY DELIVERY
{ Wholesale Only) (Wholerate Only)

All Parts for the Improved Infradyne

The New BARGENT-RAYMENT Circuit specifies CARDWELL NO.
317-C TRIPLE CONDENSER and GENERAL RADIO 368-A MIDGET
CONDENSERS. You need these parts, Your customers will demand them.

Order Your Infradyne Parts from Us

Our stock of DRILLED and ENGRAVED PANELS, BASEBOARDS,
in fact ALL PARTS required for the circuit is COMFPLETE.

We are exclusive Northern California distributors for this QOFFICIAL
INFRADYNE MANTAL,

APFEX NETS CUrowe Fanels Harknesy Frecislon Colls
Amnaco Celatsite Hayi Remler
Arme Speakers Celoron Fewell Hamnlund Lyrics
All-American “D" G H. L. Jefferson Madlall

Hiy. Ellminaisrs Cunningham Tules Jenen Aeel Aerial
Aero Colls Cuiler-Hammer Harne SILVER-MATSHA LL
Aero Loops DNUBILIEIR Hellogg Sangnmo Condensers
AmerTran Daven Hurs=hasch “nMERD
Amperites Metogrand Speakers Hester slgnal
=A)" Crystals IMongan Mnjestic Speakees THELETONE
BALKITE Dwdlo Mupeller Clips SPFEAKERS
BREMER-TULLY E‘r’ Microdensery Timmons Speakera
nenilley Exlde Maorrison Thordursen
Nenjamin Hlectrad Husselman Tubes Tobke Candensers
Hrana Everendy Phileo Thorols Speakers
Belden ".“tnﬂm P i= i Tangne
Bodine Federal - meesl BRcakery Linh Spenkers
s Fynur Dials Feneiraln, Sets [ tah Culilnets
Cardwell GENERAL MADIG and KLiw ¥arindenwera
Carter Goodrich Panels Preclue Weston
Corboromd pms HAMYMERLLUND Fyrex Tnxley

United Radio Supplies Company

MNorthern California Distributors for the
“BREMER-TULLY COUNTERFPHASE SETS"™ and the “APEX SiX"

B9 MISSIODN STREET uRadlﬂ Ex-::]usiuely" FPhenes: Deuglne SI5T
SAN FRANCISCO (Wholesale Only) Donglas SI58
“THE HOUSE THAT PARTS BUILT™ “THE HOUSE THAT PARTS BUILT"
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TESTIMONIALS
from INFRADYNE OWNERS

HEARS AUSTRALIA

EDW. M. CORCORAN
RADIO
Sets and Parts
Artesia, Calif,

Sapt, 22, 1926
RADID,

San Francisco, Calf.,

Gentlemen;

[t will probably be of interest to vour subscriberg 1o know that
at four a. m. this merning | picked up Auvstralle on the Infradyne de-
acribed in your magaxine.

[ have built several sets described in your magazine since 1020
aml have always found them to dGo all things that you claim and I
cannot say this about any other,

Will say thut Mr. Beat amd My, Sargent's articles are worth the
price of the magasine.

Your well wisher since 1920,
iBigned} BEDW. M, CORCORAN,

SEPARATES STATIONS 3 METERS APART
ELLIOT M. EPSTEEN

Attorney-at-Law
DeYoung Building, 680 Market 5t.
San Francisco, Calif.

Bept. 27, 1424
Mr. H, W, DMckow,
Care Pacilic Radio Pub. Co.
Pacific Bldg..
San Francisco, Callf
Dear Mr. Dickow:

1 kpow yoo will be interested in learning some of the resulis
had omn my I[nfradyne lust evening.

Station KPO, 428 meters, and Station CFCN at Calgary, 435 meters,
both came in with great velume and though they are but 7 meters
apart, | was able to completely blank out KPO although [ am only
one and a half miles from it in an air line.

At the same time, 1 was able to separate KBSL at Salt Lake City,
300 meters, from KTAB, 303 meters. In the latter case, the military
band pluying there last night cpme in like a local station as did KFI
and KGW,

Later in the evening 1 brought in KFWC from San Bernardino
with lond speaker volume, and thiz is but a 180 watt station,

The set is doing all that was claimed for it

Cordially yours,
EME:AS (Slgned) ELLIOT M. EPSTEEN,

i
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Actual

Size

Quality
Inurumens

Parrenn No. 135

Infradyne Builders

—here is the radio instrument recommended
for use with the new Infradyne receiver It is ob-
tainable in any of the following ranges of which the
0-5 volt has been particularly specified for the In-
fradyne.

0-5 08 or 0-10 Volts. ..o $7.00
0-10, 15, 25, 50 or 100 Milliamperes......... 7.00

Send for New Radio Instrument
Catalog Ne. 15-C

Jewell Electrical Instrument Co.
. 1650 Walnut Street, Chicago

“26 Years Making Good Instrumenis™

Restauriert: Edi
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CONTINCNTAL
LO LOSS
TRIPLE CONDENSER

Recommended
for the INFRA-DYNE Circuit

This Continental special triple condenser was
designed for the INFRA-DYNE Circuit.

The low dielectric losses, exact capacities and
mechanical perfection of these straight line

wave length and frequency condensers make
them the logical choice wherever fine reception
is desired.

Licensed under Hogan Pat. No., 1014002
Capacity .00035-—-List Price
$9.50

GARDINER & HEPBURN, Ihc.

611 Widener Building, Philadelphia -

The Continental Single Condenser ia also made In the
following capacities: 000356, $2.50 list price; .00025,
$2.50 list price; 0006, $2.50 list price, and Continen-
tal Juplor Vernler Condenasr listing at §1.25,
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Gardwell Condensers

I o

T O T 0 T D Tk B S T R B XL G

e T S B Xk L ot B i D e [l

i
NG
The Type “C™
ham a tonlog
vl eacterintin
which ap=
prooches
mirakchi I'r't-t The
ey a
Rl?nl'r:l— and Type'C”
-l!lallé.h: Cardwell
wnveleugl b Condenser s
Fr';':..'g":-r;. almost the unlk
:-.l.-u M “'m: versal selection of
Tpe -
b e e n.n_diu- Engineers and
ihe ‘lnfra- Editors who want the
dyne” in §1L best. Mr. John B. Brennan
S— ugsed them in the New Radlo

Broadecast “Lab™ elrouit. ., . . Mp.
E. M. Sargent recommends the 317-C
as the anly condencer for the “Infra-

dyne. . . . The "A, C. Varion,™ which
you can build to work direct from the light-
ing fixtures, uses the 217.C, . . . For Short

‘Wave Receptlon, Cardwell Condensers have always
been accepted as the only practical [nstrument.

Allen D, Cardnell Sfg., Corporation
851 Prospect Sirect, Drookiym, N. ¥.

“THE STAMNDARD OF COMPARISON'"

Restauriert: Edi 139 / 235
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Remler

";L:',u;]zl Line Frequency

This type wives the greatest pussible
separation of stations over the entire
broadcast band, Equal divisions an the
dial represent egqual freguency bands.
Lomger wave length stations are crowd-
ed somewhat and the lower wave length
stations are prapoctionately spread oue,
Capacity is variable at the zero dial set-
Ling.

No, 648 — 00035 max. less dial . $4.50
Ho. 649 - 0007 max. less dial.... 4.50
No, 659 0001 max, less dial .. 4.50

Ed1i 150 /

Condenser

Made in both Straight Line Fre-
quency and Straight Line Wave
Length types. Condenser rotates
through a full 360°, gwving a
greater separation of stations at all
wave lengths than is poasible with
the usual 180" type.

" A special adjustment which per-
" mits varjation of the condenser ca-

pacity at zero dial serting allows a
still further spreading of the sta-
tiong in the Straight Line Fre
quency type. In consequence the
condenser can be adapted to the
particular coil used. Perfected in-
sulation completely eliminatesbody
capacity effects and electrical lnsses
dre rfdu{'ﬁ] toa mi]'l.'l!]'l.l.l.]n.

Straight Line Wave-Length

This type should be used to separate to
the greatest extent the long-wave class
"B mations which usually offer the bet-
ter programs, Equal dial divisions rep-
resent equal wavedength bands. The
smaller low-wave length stations are
alightly crewded to give mazimum spac-
ing for the higher powersd class “B™
stations.

No. 30— 00035, with dial. ..........55.00

Mo, 638—0003 5, less dial 4,50
Mo, 631— 0007, with dial......... 5.00
Mo, 639—000%, less dial............ 4.50
Dial Cum!ﬂe[e e R T 1%
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J  Remler/mpved Socket

Contact—close, positive, gripping con-
tact—is the secret of success in all ra-
dio connections. It is not enough that
contact should be made at a given point
or even along a given line. Too often is
insufficient contact the source of long
unsuspected trouble. The fact that the
best practice demands the soldering of
all permanent electrical connections is
additional proof of this point.

1.3 1 1 ' : { ]
Vlade to Meet the Quality Demand

i

l Made of moulded Bakelite and easily installed, this new

Remler socket will at once make a real appeal to the man
5 who realizes the necessity of perfect contact for the tubes.
i The contacts are self aligning, and the full floating springs

allow a smooth in-and-out pull. Both soldering lug termi-
ﬂ nals and screw terminals are provided for each connection,
J and each contact spring is an integral part of the terminal

* ot lug.
““3. List Price 50 Cents

GRAY

Manufantu:ins
260 FIRST STREET

+ BAN FRANCISCO
EdL "85 / 235

CHICAGO
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AMSECO
FLOATING
BOCKETS

gEged and subsetantial,
ge  aochetsa Are Space-
Ing and —“ihey (1
» tuben At with the ellck
t accompanles positive
& contaet yet they al-
AL lterglly float on air,
etically laolated from
hase or pandl. Micro-
nie noises, mechanieal
1 back and audio vihra-
1 ara effectively elimi-

el
"Il need seven AMSBCD
wiing Hookela for the
ra-dyne, Inalst upon the
uine, approved by Sar-
=

i  m— mres |
! N

{ [ sy
C0 METALOID GRID GATES
uniqualy silent, due Lo & per.
d collabdal Metaleid resistanee
enl. Get twe for the Infra.dyse
megohm and 2 megehma, fo-
valy. Appreved by Sargel for
bed'va -dyme.

Restauriert:

AMSBCO 3IGANG ALLOCATING
CONDENSERS

Build your Infra-dyne of the best,

for the best resultse, Qualiiy
parts are an invesiment that pays
In Perfection.

This is espeeinlly tree of the heart of the
Infra-dyne—ibe three-gamg AMSCO Alleesi-
ing Condenwet, Esch woit of the AMSCO
irigle i HO3% micro.fareds capacily, maiched
within less than 155,

Thiy allocaie ar “spresd™ ths stations wilh
Fngimeering precivion—theis wniformily mak.
Ing practical the bitherlo thaoreties] jdenl of
Simplified Contrel. Cornstruetion gusrantesd
merchanirally wnd alecirically porfect,

AMBO0 PRODUCTS, Ing,
Broome & Lafayette Sts, N, ¥. O

All AMECO Parts wre monwjsciured s e

cordomer wich Stmmderds of rthe Radis Mirs,
Assnciation, Jme.

FOR EXCELLENCE

Edl 143 / 235

AMSBCO
TOM THUMB
RHEOSTATS

A trae midget for saving
valugble space front and
back of the Infra-dyns
panel. No less effective be-
cauae of s compaetneps—
it hpe the normal amdunt
of resiatance, the normal
elacirical contacts, It (g
simply that needless bulk
I8 aliminated by AMECO da=
8lgn. Air gooled construcs
tion—Bakelite base and
knob with [ndleator arrow,
You'll need one 10 ohm and
twa 30 abhm Tam Thumb
Rheostate. Approved by
Bargent

AMSCD SINGLE ALLOCATING
CONDENSER, You'll nesd ihis sin.
ple smsco Allecster for Foar [efrs-

. Capwrity 00035 mid, Lesk
for the wame swste—for Excellencs,



HOBBS

Radio “A” Power
for the Infradyne

Keeps Battetries for 16-Tube Set Fully Charged i

7

' HOBBS :ﬁ'u-BULB .
EXTRA : | ' CHARGER -
HEAVY ~ tgand 2 i
PLATES - Amperg Rate
60 A, H, " Panegl
BATTERY - Contral

Type GZB? E

We Manufacture 2 Complete Line of Batteries: Autumob_ile'—_Radic
Vehicle—Locomotive—Signal—Power House: - ., |

HOBBS BATTERYCO

" ¥e Have Soma Terrmr}' fpen For Live dgents Rl W
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FROST-Ran SUIPER-
WVARTABLE RESISTAMNCE

Nuo. FR, 50,000 ochm trpe. Brass cass
and metal parts, dichel plaled and
buffed. Watks smouthly nnd porcoanes

remnrkghle wegring qualities.. ...

RITEOSTATS
Type THI Bulal Frame . _.__. 1 .50
Tyvpe A00 Hubelite . __.____ 5
S ——————————— TS
i
Mo, & FRDST- M Hakelile !{hrﬂﬂ.-t, baxp
i monnting k.75
i K. 530 FROST-HALK Bake].[ﬁa Stl'.‘k@l ............ 40
I Mp, TAO FROST-RADMD Metal Frame Rhellul:nl:.,
i 0 whin e i R
! or, if mreferred,
| o, 830 Emmm Tiokelite Eheostat, 30
H whm e T
i No. 710 FADST-RARID \{e:aI F‘rame Rhm—
i atat, W ohm ... ... b
i at, it preferrad,
| Wn.dlo rmpmm Nekelite Rlieatat, 10 s
! e oh
I N Hurmr mn Enpar-‘i’arlahle Re-
i: 5 a:q.u.nﬁﬁﬁﬂ il nhma - L&
I Wo. 803 FROST-RADKD Froh-Fall Srltl.']'l itk
| Ma. 54 FROST-RADMD Gem-Jar. . —1
| or, If preferred,
Ko, 231 FHOSY-EAMHO Fon-Tab Jack... . ¥ |
No. 133 PRDST-RADID GemaJas e A0
ar, il preferrsd,
Mo. 237 FROST-RARO Fun-Tab Jack ... i

5135

Ask Your Dealer
for these
FROST-RAIMMO Parts

fL'II'
Yuur Infradyne

Proteer the eficiency of
your ntradyne receiver ot
these wital poines: Rheo-
atats, high reslstatice umits,
sockets, Jucks and ewitches,
If these part: bear the
vame FOOST-RAND vou
may he certaly that yweo -
are naing the bt parts
abtainable. FROST-FADM
puart: and accessories e
precmcm ‘bzt ard besanse
of their practival Jesipo
and fing If}msh thiey are a
plienaure 1o work with.

HERBERT H. FROST, Inc.

1ot M. La Salle Street

New York CHICAGD Log Anpeles
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FOREWORD

K, M, Sargent announced his revolu-
tionary Infradyne in the Aungust issne
gt RATDTOS published in San Fran-
cisco. The announcement met with in-
stant response. Radio enthusiasts every-
where welcomed the news that the ulti-
mate in radio had been attained, Thou-
sands of Infradyne receivers are already
in use—and the cirguit is only two
months old. - Gratifving reports from
enthusiastic owners tell of almost un-
believable results.” Auwstralia, Chicago,
Kansas City and Pittsburgh have all
heen heard on the Pacific Coast, The
purpose of this Manual is to simphify the
problem of constructing and operating
the Infradyne. If the instructions con-
tained herein are carefully followed the
builder should have no difficuity in re-
ceiving stations 2000 miles distant witn
loud speaker volume. Thosc who have
already built the Infradyne are advised
to make the last-minute improvements
to the circuit as announced by E. M. Sar-
gent in this manual. The Tnfradyne is
maore selective, 15 guieter in operation
and brings in the extreme long distance
stations better than any other circuit
used by the inventor during his 15 vears’
experience in radio construction. Truly,
1t 15 4 revelation. The receiver you have
long waited for is here.

INFRA: DYNE

Radio's Greatest Development

160 /7 238



I? HOW THE IMPROVED INFRADYNE

It uses a new methed for controlling the filament
voltage of the oscillator tube. The Amperite con-
trol for this tube ia eliminated.

N

A single ballast resistor controls the filaments of
the detector and two audio amplifier tubes, elimin-
ating the three individual Amperites,

A single ballast resistor controls the filaments of
both r.f. tubes, eliminating the 10 ohm rheostat.

|
i

THE NEW SARGENT

DAL experience 1o construct-

ing the infradyne circuit, gaz-

nered from questions asked by
thowsands whe have built the set inoac-
ordance with the divections first pub-
Ttahed in Awgust, 1926 BADIO, i= dhe
basiz for the rewised circuit here pre-
sented. To dizstinguish it from the oe-
iginal and to give due cralit to Mr,
L. C. Ravinent for his part in Jeveloping
the cirewit duning the two vears of re-
search of which it i= the product, the nes
tneded 15 called the Sargent-Rayment in.
fradvne.

The intradvne is 2 distinctly new de-
velopent and 1s 10 no sense 4 sopet-
heterndyoe.  Bath use an osdllator io
combinztinon with the ipcomnine wave,
as alan some other types of sets. Rur
otherwise it = fundamentally difierent
ir2 operatien and n characieristics,

The complete set 15 essentially a stand-
ard five-tnbe tuned radio frequence unic
to which 12 adiled an oscillator tube, a

i

By E. M

mizer tube awb a three stape infradyos
atmplifier unit.  Uhis last unit is toned
b %0 MAXIMUM #mplificaticn &t @ Con-
stant fregquency of 3,490,000 cyeles, ur
86 meters. This frequency is equal to
the sum of the incoming signal's fre-
quency and the oscillator frequency, this
symamation being made in the snixer tulbe,
For instanve 11 the incoming frequency 1s
1,000, eveles, rourhly corresponding
to 300 meters, the oscillator is set to gen-
erate 2490000 cycles so a8 to give a
sum af 3,490,000 cyeles. Or if the in-
coming frequency fs 7300000 cyoles, cor-
rezpoiuling o #00 meters, the oscillator
i5 ek to ceperate 2, 7400000 creles, so as
to pive the Tequire constant sum. e
sumn frequency is detected and then amp-
[ified throuph two stases as in any other
standard carcwir,

The advantages in the use of the sum
ivequency include the fact that each sea-
tien can be leard at but one setting of
the wavelength condenzer and of thie os-
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DIFFERS from the ORIGINAL MODEL

“Trinuner’” or vernier condensers are shunted across
the banks of the three gang condenser, resulting
in extreme selectivity.

1
The 500,000 ohm wvariable resistance iz replaced by =l
- a 200,000 ohm resistance and thiz 18 now used to
control the plate circuit of the r.f, amplifier,

regulate volume.

A 50,000 ohm Frost Mo, 886 wolume control is
- shunted across the mixer tube. This 15 uzed to

RAYMENT INFRADYNE

Sargent

allator condenser.  Furthermere recep-
tion is quirler because circuits taned to
B6 meters will ot pick wp interference
from long wave commerdal transmitters
nor can eacraphonic mbe nojzes and other
sudio freguency currents generated i
the tuned r. f. stages or in the mixer
tube pass through the infradyne ampli-
fier unit.

The intradyne doos oot Tadlate energy
it the antenna and thus does oot an-
nuy your ncighbor with squeals and
howls. Dhue to s design it 4 extremely
selective, mare so than any other type of
gornmmerdal reeciver.  With whar vire
tazlly amounts to six stages of tuned
radio frequency amplification it s werr
sensitive, picking up the most distant sta-
tions. Although the infradyne amgplifier
gt 5 80 sharply tuned that-its prak or
resonence point is less than one metor
wide, that represents o 20 kilocyle hand
at the high frequency employed, so thar
e distortion 15 introduced in the r. f.

162 / 235 i

ampdification and with pood audio teans-
formers perfect tone quality is artained.
The detailed method of cmstructing
the Sargent-Rayment inlradyne s oob-
virms from the pictures and diagrams.
1T changes shown in the pictures of the
front and rear views, in the schiemativ
and picrorial wirimyr diaprams, and in the
panel and baseboard Jayroas are sum-
martsed 10 the following parasmipls:

1—Tha EV139 Amgperite which controls
the osclllator tube iz remeved fram
the baseboard. The filament contro!
far the osclllator tube iE now made by
the game rheeostat which controle the
filarments on the infradyne emplifier
walt. In other werds, all four “93"
tykes are cantrolled frem the rheo
stat directly below the voltmeter
Thiz assurss hetter control of the ob-
cillatar tube woltage.

Z2—p Cardwell ar Hammariund three-gang
varizhle ¢condenser 15 used In the radic
frequency clrouit and “trimmern” or
small vernier condensers are shunted
across the gange for finer tuning.



Front Fiew of Sargent-Rayment Fnfrodyne

3—The 500,000 chm variable résiztance is
remoeved from the panel of the orlginal
model, In [t3 place a 200000 ohm varl-
able reglztznee is installed. ‘This 200,
0 ohm wvariable resistance controls
the plate clreuit of the tuned r f.
armplifler.

4=The 10-ohm rhesstat on the left hand
end of tho penel is remaoved from the
original model. A T12 Amperite iz
used in place of this rheostat to con-
trol the r. f. tubes. Diagrams showe
how to wire this In Its proper place,

F—In place of the 10-o0hm rhecatat mean-
tioned In the preceding paragraph, In-
stall & 50,000-ghm variabla resistance.
This is shunted across the mixer tubea.
Sep diagram. i

E—Take put the following Amperites
meunted on the baschoard of the or-
iginal modeal—

Amperite=—1-4, cantrolllng the detes-

ter tube.

Amperite—1-A&, controlling first audia
tubt.

Amperite=—112, controlling the power
tube,

in place of those thres separate Am-
parites, install ope No. 1 Amperlte, which
now controle all three of thesa tubes.
The diagram shows how to connect the
MNe. 1 Amperite in the circult.

It will alse be noted that the base-
board layout is somewhat diffcrent, The
mixer tule has been muoved over gext to
the infradrne amplifier =0 as to make the

shortest  possible  wiring  between  the
plate terminal of this tube and the plate
connector on the infradyne amplifier.
Thiz being an 86 mcter lead, it is essen-
rial that it be as short and direct as pos-
sible. For this reason rhe new layour
is more efficient than the first one,

The wariable plate resistance of (3]
gives a much smoother merthod of con-
tral than the filarment rheostat and re-
duces the drzin on the B bartery hy near-
ly eight mitliamperes,  Any gonod 200,-
000 olin varinble resistanoe may be used
hicre,

Phe yolome eonrea] s 2 50,000 oluo
variahle resistance having an “off’”" po..
sition, It 13 very important ro have this
“ofi'" position and the builder should ex-
amine g SO000 obm resistance care-
fulle to see that the conract in thi=s po-
sition is fully broken, Tf it is not, a de-
crease of 50 o 73% on wesk signals
will e experienced. At the present tme,
the writer knows of only one such wvari-
able Tesistanece, the Frost Noo 886, This
methed of cutting down volume on a
prawetful lecal station has the advantage
of reducing it near the input end of the
receiver.  ¥When the wveolume control is
placed in the audio frequency amplifier ie
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is frequently too near che output end of
the circuir (o controf 1t withaot spoiling
the tone quality. A powerful local sta-
tioe, coming in through six stages of radio
frequency amplification is sometimes so
steomg that the detector tube s flooded
with mwoee energy than it can handle.
I Mutortion resalts and o amounc of cut-
ting down after this point will save the
wone quality, By cotting down ar the
seurce obvinnsly this trouble js elimin-
wted mied where the varable resmstance
has a full “off” position, the radio fre-
guencyr boasses caused by 1ts intreeluction
mto the circuit ane almost negliEible,

The pictures show a binding post ter-
winal blocle for battery connections.  If
desived this ean be replaced by a seven-
wire cable and plug, 14 the plug-in ar-
rangetnent is used the seven wires should
Bw: rum to the battedes a3 follows.  Red
to positive 4, green to oepative A, blie
tu 45 wolt B, vellow to 990 volt B, pink
to [3F vole B, Of the two other wires
which arc not wrapped inside the cable,
une ts black and the other brown.,  Tlese
may be-uzed as & battery conncctuns,
runnirg the black ro negative 3 volts and
the hrown to negative O or negative 734
volte.  In arder to complete 1he hatiery
circtit, the positive &, negative 5 and
negative 4 are then joined topether ex-
ternally,  T'he antenng und ground wives
are connected to g small bindine post
Llock ar the beft hand cnd of the set

The Glament circujt s quite different
and s mate efficient and Jess expensive
to build than thar originally given. The
twg Mg wave radio frequency amp-
lifier tulses are liphted throush a half
ampere lallast resister and the detccter
and two audio tubes are contmolled by a
one ampere hallaze, The ascillator fila-
ment 1s conpnected directly in parallel
with the three mfradyne amplifier tubes
and all four are controlled by the 30
ohm rheosrat in the center of the panel.
Thiz flament circuit diminates seveeal
ballust resistors that were wsed in the
first circuit and s therefore cheaper and
easier tor bogild,

The Cardwell and Hammarlund fag-
turtes bave desipned a special three-gane

10

condenser.  An accaracy of I mmf. pver
the entire scale is sccured by this new
design.  FThizs makes the three midget
vernler condensers of valne only in hal-
ancing up the external witing to the
condenser, Twuo of the midgets are
mouitted o the panel sod the third cpe
can e supported on tts bus-bar connee-
tiong inside the set,  The midpet that 1z
wmside the sct may be left sef at one-guar-
trr or one-half its maxioum capacity.
The two mideets nn the panel will then
br used o halance the ofher two sections
tir the one acrass which this fixed mideet
is connectesl,  This new triple condenser
s responsible for the increased seleetiyv-
ity of the Sargent-Rayment infradyne,
and it 1t 15 used, the midgers can be prac-
tically neglected in tuning as all thoee
condenser sections will increase equally,
Hammarlind has alsa antounced o newsr
J-panyr candenser for the indradene, Lo
lirs been approvved for this drouit,

When the set i= firat put into opeors-
tion, be sure thar the 99 tubes are tarned
up roa full 3 valts as otherwise the necil
latar rube will not oscillate,  If this 1ihe
dozs nnt oscillute, the oscillztor dial can
be turned over the entire scale and it il
inake no difference whatever in the tun-
ing.

Spmetmes it s less confusing when
the set is first put into operaton oo ad-
qust the input amplifier aparately from
Inlradyne amplifer. This may be dooe
as follews: “Fake the four 99 tubes and
the detector tube out of the set.  Lift
the wire froun the plate terminal of the
infradyne amplificr and connect this wire
through an extension directly to the place
terminal of the detectar 1nhe sncket. The
et will now operare as a straight five-
tuthe tuned radio frequency receiver aml
while in this condition ouy be adjusted
for full efciency for these five tubes,
After this adjusting has been done, it
will be ar interesting experiment ta tune
tn i stabon just barclv audible on the
five tubes amd then connect in the Tnfra-
dyne amplifier and see the tremendons n-
crease in volume that resulrs,

The orimnsl infradvne receiver was
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desipned to work on & short mside an-
tenina, This revised model, because of
its ronch pgreater selectivity, works best
with a 73 or 1000 ft. antcnna with a
001 mfd. condenser in series. The pic-
tures of the revised infradgne show a
few parts diffcrent from those specified
in the ariginal article. Tlhis must not be
taken o mean that these new parts arc
to be preferred as, in most cases either
will work equally well. In the list of
patts, the only ones rhai are specified by
pame are those that cannmt be substitted
for.  All thase parts that are not speci-
ficd By maoufecturers name are lefr to
the opton of the builder and any high
quality parts will work in thozse places.

Reparding the choice of the mideet
halancing condensers, low minimum ca-
pacity 15 essential. LThe General Radio
No, 368-A five plate vernier is ideal for
tlhis purpist.

The tapped inductance can be yery
ensily constructed by the builder. Tt
consists of three ouils wound oo s plece
of bakelite tubing 114 in. in dizmeter
and 2 in. long, as shown in Fig. 4 Thess
coils are of 14, 14, and § rurns respec-
tively and are all wound with the same
direction with No. 24 d.s.c. wire, There
should be a space of 1716 in. between
the two 14 tarn coils and of 3/16 in.
hetween the 14 wnd & tumn coil. Com-
fmencing with the 8 turn coil the ter-
minals sheuld be oumbered from 1 to O
s shown in the skerch of Fig. 8, 1 being
the vutside and 2 the inside terminal of
the 8 turn coil, 3 the terminal of the 14
turn coil mearest the 8 turn codl end 4
the other end of this 14 turn eodl, 5 the
inside terminal of the second 14 turn
mi% am] 6 the outside terminal of this
citl, .

These numbers corvespond to those
used in the wiring diagram. To insure
operatiom of the set these directions for
coil winding should be followed exactly,
particularly as regards their all being
wound o the same direction. 1his
tapped inductance should be mounted in
the pasition of the oscillator coupler as
showa in the hasehosn] lavout.

14
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To Put the Set in Operation
F'EER the set has been carefully
constricted according te the dia-

grams am] the wiring checked, the st
is put in vperation a5 follows:

Connect the & volt A battery to the
terminals of the filament circuit, Turn
the filament switeh to the “off'” posidon.
Tnzert 201A or 300LA tyvpe rubes in the
two incoming wave radie freguency amp-
lifier sockets, in the mixzer tube soclkets,
and in the detector and first audio. Pur
a 112 tube in the second audic and 99
type tubes in the infradyne amplifier and
in the oscilbatnr. Turn the 30 ohm
thoostat that controds the 99 tubes so
that nearly all the resistance is ont i
Turn up the rtheostat on the bhaseboard
g that 1t is in the hali way position.
Then mrn on the filament switch and
zee it all the tubes bight. Do not turn
the 99 tuhes up any higher than 3 volts.

Adrer the filamene cireuit has heen
checked in this way, connect up the rest
of the barteries and the antenna and
grovwml,  Ser the four indicator knobs
on the infradsne amplifier ar zero, turp
down the screw marked “increase” so
that it is about half as far as it will go
and turn the rheestat oo the basehoard
all the vway on. Turmn the Remler oscl-
lator condenser to the minimum capacity
position and then tighten up the set
acrew on the dial with the dial set at
17 degrees. This dial should read in a
counter clock-wise direction,  Afrer the
dizl has been fastened to the condenser
in this way, turn it to the zero-to-104
depree Tange.

Next tune in a station, preferably a
local. T'o do this, both dials must he
moved,  When the station 5 tuned in,
leave the antenna tuning condenser set
on that wavelength and turn the cecilla-
tor dial over the whale scale, T ar
three or even four necillater settings will
prohahly be found and the loudest of
these wikl be infradyne setting,

Leaving the oscillator disl at this loud-
est sctting, turn dewn the plate resist-
ance which controls the first two tubes
until the signal iz just comfortably aud-
ible.  Then wsing the wonden adjustor
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that is furnished with the infeadyoe amp-
lifier reset all four indicator knobs on
the “amplifier for masximom  sigoal
strength.,  1f this throows the amplifier
into oscitlation, loosen up the ncrease
gerew until the osctllation stops. 1 it
dnes not throw it mnto sscillation, tighten
up the screw until it does, and then
loosen jr to just before thic point. 1f
it does not oscillate with the screw
tightenad all the way down, lift the wire
froan the plos B terminal on the indra-
dvae amplifier amd conpecr a litrle epil
of about eight turns wound around rhe
finger in series between the wire and
the B terminal of the smplifier. In
mest cases this choke 1= mt noecssary
het when it is uzed it zhould suffice to
thtow the amplifier into oscillation. Mo
more than eight turns should he wsed in
this place.

oy
fE

]
¥
:
L49]
=

Fig. 8. Tapped Inductance

The 30 olim rheastat mounted on the
baschoard should nest be twrped wnl
rhe most sensitive flament temperature
far the mixer mabec is foend. ‘This will
probably be at about the half way po-
siticn and will be indicated by a sharp
rise i sipnal strenpgth as the point of
cfficieney 15 reached. “The signal strength
should fall away rapidly on each side of
this peak. If moving this rheostat
throws the set inw cscillation loosen up
urn. the increase screw on the Remler
artplifier and try again.

Because of the tact that the sum fre-
quency is used, the oscillator condenser
works in an opposte direction from the
anrenna condenser when the st s wpned.
[n order to make the dials read in the
saste direction, the vscillator condenser is
pquipped with a dia]l which reads op-
pesite b its capaciry increase.

[t was mentioned above that with the
anterita condenser set on 2 given statien,
twn or three oscillatar dial settings could
be found. It should be pointed aut, how-
ever, that this is the only condition under
which maore than one oscillator setting
can be found, These orher settings are
freaks which are likely ro appear in anv
set using an oscillator tube.  Under nor-
mil operation of the set wheno both digls
are tutned topether oo mere than one
setting per station will be found. The
nsctlator oondenser 38 connected betwecn
the grid and plate of the tube 2nd both
sides nf the condenser are therefore alive
tr hand capacity, This limits the choice
of an vscillater condemser ta one in which
the shaft is not conmeeted electeically o
cither set of plates.
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HOW TO BALANCE THE CON
DENSER IN THE ORIGINAL

1. Remove the tubes from the Infradyne f'mehner the oz t:!]l'ltor and the
second detector,

2 Mount a vemier ¢ondenser {Genera] Radio Mo, 308} on the panel at
each side of the wavelength or lelt-hand dial at about the level of the vernier
tuning knob. Leave these vernier comdensers disconnecied for the time being,

3. [Msconnect the wire from the plate terminal of the first detector soclket,

3-{a) Turn off the Infradyne Amplifier Rheostat (the one helow the volt-
meter), The voltmeter will then read zero.

4. Run a jumnpet wire [rom the plate terminal of the first detector socket
to the plate ferminal of the second detector socket. The sl will now operate
as a five-tube single-dial control tuned radio frequency receiver.

5 Twne in a loval station on a wavelenath belween 00 and 500 meters.

6. Toosen the set serew halding the rear rotor sectien of the Continental
condenser and shift the rotor section baclward and forward antil the signal
cotnes i loudest,. Tighten the sel screw. If the radio ivequency slages o into
oscillation as the position of the rotor s shifted the ascillution can he stopped
by cutting down the filaments on these tweo tuhes,

7. Loozen the set screw holding the middle rotor section of the Conti-
nental condenser and move this zection backward and forward ol the
station is received with the greatest volume, Tighten the set screw, Any
nscillation af the radio stages can be slopped as before by cutting down the
filament temmperatitres,

/-{2) Lowsen the set serew holding e rotor plates of the frant section
of the Continental condenser and line-ap this section in the same manner as
in the preceding paragraph.

% Note the sections in which the plates are farthest enmeshed.

8. Connect the Lwa vernier or trimmer candetsers acroess the seelions
which the plailes are farthest enmeshed. The rotor plates af the vernier con-
densers will be connecled to the rotos =ides of the:.c Lo aections and their
stator plates will Lo connected to fhe stator sides of the gang condenser
sertinng,

10, Turn the veruier condenacrs 4o abour hali thelr maximem cAPACIiy.
. Hebalance the cireaits by again shifting the color sections as above
deseribed, The set will now be inu_d—up at one wavelength belween 400 and

S0 meters, and can be lined-ap at any wavelength hn, using the tritmmer
condensers,

12, Log a few dial settings,
ig
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TINENTAL THREE-GANG CON-
MODEL OF THE INFRADYNE

13. Remove the jumper wire and reconncet the wire to the plate terminal
of the first detector socket.

14. TInsert the tubes in the oscillator and sceond detectar sockets and in
the Infradyne Amplifier,

15. Set the panel voltmeter to three volts.

16, Turn the first deteetor rheostat, which is mounted on the bascboard,
abont three-quarters full on.

17. Turn the "Increase” serew on the quradyn-: Amplificr panct almost
all the way in.

18, Set the tuning knobs vn the Tnfradyne Amplifier at zero. I the Ampli-
fier goes into oscillation back up the “Increase” screw until the osciallation
stops,

10, Set the volume control to maximur.

2). Tune in 2 moderately weak station. The sellings previously obluined
for the left-hand or wavelength dial can be used and it will he anly necessary
to obtain a setting for the oscillator dial.

21, Adjust the first delector theostat on the baseboard for maximam
valurne,

22, Using the wonden wedge furnished with the [nfradyne Amplificr vary
the positivns of the knols on the Amplifer panel. Since the amplilier coniains
fowr tuned circuits any one of there can be luned to any wavelength within
its tmning range and the rest can be funed to resonance with it. Therefore
the first toning knob can he set to any desired prosition over a certain range
andd the othoer three cirenitz tuned to resonance. There will, however, he a
setting of the first knob and a resultanl setling of cach of the olher three
Lnohs a which upcr‘ltmn will he bhest, "_‘Quppn-.e ﬂwn that az a first trial the
left-hand lmaob is set at vevo, The seltings of the ollier three will then be
varied slighlly progrossively and in furn until the peints of hest operation
are fuund. As the setting of cach knol is clianged slightly rotate the nseillator
dial slowly backward and forward over a few degrees. As cach of the kachs
o the Amplifier is adjustel and the eirenit heing funed is browght intn
rezonance with the circuit, the wavelength of which was determined by achi-
trary setting, the amp]tﬁer will tend 1o go into oacillation. When this ocenrs
unserew the serew morked “Incresse” until the cscillaion slops. Set the four
knolw suecessively for best reception, Now trr another slightly different
getting of the first knol and fellow the above pxucmlu o throngh again. In
this wax the In‘radyne Amplilier can Le adjosted for best resulls.

23. Check the setting of the first detector theostat, which is wounted on
the hazehoard.

17
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LIST OF PARTS USED
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By SARGENT IN HIZ NEW MODEL

The Parts Specified by
MANUFACTURER'S NAME

Should Mot Be Substituted

Eemler Infradyne Amplifier,

Three Gang Condenser, Cardwell 317CL or
Hammarlundg.

General Radio type 318-A midget vernier
condensers,

Eemler 00035 mfd. condenser.

Frost No. 886 50,000 ohm resistance.

Tapped Indonctance. Sce text.

30 ohmm rheostat, baseboard type.

Set {3} Thorola or Camficld coils for 00035
condenser,

National type B, CCW dials,

UX base sockets, Cushion type (Benjamin},

No, 112 Amperite,

MNo. 1 Amperite,

30 phm panel mounting rheostat

200,000 chm variable high resistance, Cen-
tralals.

Z-inch Dials.

Filament switch,

Single clozed jack.

Single open jack,

Jewell 0-5 DL wvoltmeter. Pat, 135

Hlectrad grid leak mounting.

1 meg, gnd leak, Durbam, Lynch, Electrad
or other gaod leak.

2 meg. grid leak, Durham, Lynch, Electrad
or other good leak.

0001 fixed condenzer.

005 fixed condensers,

00025 fixed condensor.

Aundio transformers,

1 mfd. Condensers,

Panel, 3/16x7x30 in.

Basehoard, 34x10x34 in,

Eby binding posts or 2 Eby post: and a
Jones battery plug and cable.
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Converting a Five-Tube Set
to An Infradyne

A Description of An Infradyne Adapter Applicable to Any
Tuned R F. Set.  Also Some Suggestions tor Selectivity.

Hy K M. Sargent

HOSE who have followed the ser-
Tics of articles on the infradroe oie-

cuit which have been appearing in
"RADIO" sinee Aupust, 1928, lLave
" recognized the fact that a complete in-
fradyne set consists of a five-tube fined
radio frequency set plas an oscillator-
mixer and a three tube infradene ampli-
fier unit, In operation, the Teceived sig-
oul i= first amplified at radio frequency
in the lirst two stages, then changed to a
low wwavelength of about 90 meters by
the oscillator-mixer, then amplified to a
still greater degree by the three stages
in the infradvne araplifier, then detected
or de-modulated by the detectar tube,
amd finally amplified by two audio fre-
guency transformers and tubes, T ef-
fect, 2n ascillator-tmxer and infradyne
amplifier have been mercly added to a
ltve tbe set.

That this additivn can be ecxsily made
to almest any tuned r.f ser, incloding
the nevtrodynie, las becn conclosively
demnnstrated  during  our  laboratory

tests,  Conseguently we have desigoed
an infradyne adapter which will trans-
form an cxisting five toube ser inm a
comtplete tent tube infradyvne set.  This
change can be readily made in a few
tmimutes by simmply adding the oseillator,
infradyne unic and second detector whase
constructional details are piven elsewhere
in this booklet.

Az may be seen from the adapter ciz-
cutt diggramt i Fig. 1, the cutput from
the plate of the oripinal detectar tube,
now uwsed as a mixer to give the sem
frequency, is connected to the infradyne
adupter.  Then the output of the infra-
dyne adapter 1= connected to the inpur
of the first af. transformer. This, with
the necessary battery connections, com.
pletes the job,  The only changes mads
in the original =et is to dizconnect the
wire joining the plate terminal of the
detector sacket to rhe P oterminal of the
first aondio frequeney  transtormer, to
cemove the andin by-pass condenser in
the tuned radio frequency set (if there

Panel Fiese af fafradyne Adaprer,
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s one), and w add a 30-ohm control
theostat for the first detector tube (if
not already installed}.

Ta add the infradyne adapter, con-
aect its input terminal {point 1 of the
tapped inductance} to the plate tcrminal
of the detectar socket and its output {the
plate of the Znd detector) to the P ter-

tutng of No. 24 ds.c. wire, all wound
in the same ditection on a 15§ in. diam-
eter formica tube 3 in, long, as shown in
Fig. 2. The space between turns is
Ly in,

Al connections shauld be saldered.
If =olid solder {5 wsed, a non-acid solder-
g paste 15 the best fux, using the pasee

T Do bty it L IMERADY ME ARFPLIFYER
Sefendor(r 23 A 5 & o LU e D
Tabe i TR 1T ~ = -
A -Tgaw.'-".'
v — #F
Il E
2 Aol (;l eD
L . N, SR .
i o Foma .
Bdr L) ) 1 (ﬁfﬂa‘:‘c{xﬂ
l i Eﬁ‘,lﬁ?wfsa

[

Fig. 1. Sircuit Dfogram for Infradyne Adapter.

mital of the first a.f. transformer. Then
make the bartery connections as indicated
in Fig. 1, first disconnecting the 4 bat-
tety from the ser,

The complete unit to be added can be
mounted oo 2 panel and hasebuard, as
shown in the pictures, and installed in
& separate cabinet which may be placed
near the tmain set so that the addirienal
dinl control of the oscillaror can be con-
ventently operated.

The panel is 7x18x3/16 in. and the
basebnard 9x17x3,/4 in.  The parts used
in the pictured unit are 1 Remler No,
700 infradyne amplificr, 1 Remler 0001
mid. vatiable condenser, 1 Sanpamo
0005 infd. fived condenser and 2 meg.
leak, 1 bypass condenser (1mfd.), 2 CX
evpe tebe sockets, 1 d. ¢ voltmetes {0-5
volts), 1 rheostat (30 ohms, Frost), 1
ballast resistance {14 amp.), 1 filament
swirch, 7 hinding posts, and 1 tapped
inductance,

The tapped inductance consists of
three coile, one 10 turn and two )
i

very sparingly, especially in the wvicinitr
of the tapped imductance. If rosin core
solder 18 used no other Aux 15 necessary.
But take care to “sweat” the joint with
the hot iron until the solder runs into
place, giving the wire 2 tug to be sure
that rhe solder and mot the rosin is
heldding thr wires together. As rosin is
4 non-conductor and docs not i insn-
latinn rosin-core solder s particularly
good 1f properly ysed,

et oo
Heara,

o5

t ————— 3"

Fig, 2. Tapped Inductanee.

Operation

SE "A™ tubes in the first four sock-
cts of the tuned radic frequency
setoand either an “A™ tybe or a power
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Remler

Straight Line Frequenc:

This type give: the preatest posahle
separation of stations vwer 1he enlize
brosdeast band. Equal divizsions ne the
digl represent cqual Trequency  bunds,
Lunper wawve lenpth stations are cresd-
ed snmewrhat and the lower wave length
slatioms ate propurlivaately spresd oul,
Capacity 15 variable at the zern dial get-
timg,

Moo 648 -D0O6H5Y max. lesa dinf.o. %4.50

P 649 G005
W, GF%- 000]

max. less dinl_.. 4.50
max. less dinl . 430

e Condenser

Made in both Straight Line Fre-
quency and Straight Line Wuve
Length types. Condenser rotutes
through a full 360°, giving a
greater separation of stations at adl
wave lengths than is possible with
the usual 1AO® type.

A apeciad adjustment which per-

© mita varixtion of the condenser ca-

pacity at sero dial serting allows a
gtill further spreading of the ata-
giong it the Sraight Line Fre-
quency type. In consequence the
condenser can he adapted to the
particular coil used. Perfected in-
sulativn completely eliminates bady
capacity effecte and electrical losees
are teduced to a minimum,

T cgnrtl
T etneth

Straight Line Wave

This Lype should be wsed to separate to
the oreatest extent the longwmve claas
“B" stations whick vanally offer the bet-
ter programe, Egqual dial divisinns rep-
resent egual wave-length bands. The
smaller low-wave length stations aoe
alightly crowded to give maximuom spac-
ing for the higher powened class "B

stakieens,

Na. 630—.00035, with digl ... $5.00
Ma, G3A— 00035, lees dial . 450
Mo 63 1— 0005, wath dial .. 5.0
Ma. 639 — 0005, less dial . 490
Dal Complete. . T

176 / 235



Remleraa

The Key to Succé:

" The name Remler is indicative ¢
resenting many years accompls
| neering. This, the No. 700 Remls
highest achievement of those v
| neering design. Use it with you
dyne circuit—you will get recep
past experience, you have ever b

List Pr

g T S
e
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ful Amplification

e best in radio equipment, rep-
nt of piotieers in scientific engi-
fradyne Amplifier, exhibits the
of experience and skilful engi-
ned radio frequency or neutro-
far ahead of any that, through
lead to expect.

$25.00

T —
[
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CHICAGD

Remler mooied Socket

Contact—<lose, positive, gripping con-
tact—iz the secret of success in all ra-
dio connections. It is not enough that
conttact should be made at a given point
or even along a given line. Too often is
insufhcient contact the sowrce of long
unsuspected trouble, The fact that the
best practice demands the soldering of
all permanent clectrical connections is
aclditional proof of this point.

I
Made ro Meet the Quality Demand

Miude of moulded Bakelite and easily installed, this new
Remler socket will at once make o real appeal to the man
who realizes the necessity of periect contact {or the tubes.
The contacts are self aligning, and the full fouting springs
altfow a smooth in-and-out pull. Both wldering lug termi-
nals and screw terminals are provided for each connection,
?nd cach contact spring is an integral part of the terminal
ug.
List Price 50 Cents

REMLEI

Y and\\. /DANIELS

Manl.l ac-turins Company- =«

Ia0 FIRST STREET
SAM FREANCISC}
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tube in the last aodio stage. In the
adapter, use three 9%s in the {nfradyne
amplifier, 3 99 in the oscillator and an
A" tube in the detector. If the oscil-
lator coil i= buile with care, and the
Remler 0001 mifd. condenser used with
the “high minimum™ setting (see in-
sttuctions regarding this in the conden-
ser box), the Remler dial will set at

about 43 degrees for 330 meters, and -

142 degrees for 200 mepters. This is a
srrgight line frequency comdenser and
therefore the 96 channels used in broad-
casting will be cvenlv distributed owver
the 94 degree swing of the condenser,
Thi= 1= practically one degree per wave
band, which greatly sitnplifics runing.

In the infradyne circuit, the vscillator
condenser turns in the apposite direction
from the tuning condensers. That is,
the highest capacity setting is uwsed to
get 200 meters and the lowest to pget
350 metets. LThiz makes the tuning
somewhat confusing if the regular Retn-
ler dial iz used, and the writer recom-
mends that this dial be replaced with a
CCW dial.  Also there is no reason why
the dial ‘should permanently read from

Rear Fiewe of Infradyre Adagter.

48 depress to 142 deprees, and it iz bet-
ter after rhe limits of the broadeast band
liave been ascertained to reset the COW
dial s¢ that it is on 0 for 200 mcters.

To put the set in operation. the writer
recommends making the adjustmient on
a moderately distant station,—some sta-
tinn that is out of daylipht range but
that comes tn lowd at melht. The dial
settings on the tuned radio frequency set
will be in exactly the same places as
when that set 5 wsed alene, and they can
therefore he made in advance if a log
zshect 15 at hand. Put the four indica-
tars o the mfradyne amplifier at (0, tune
in the statinn with the dials on the tuned
radio frequency set, and then slowlyr ro-
tate the escillator dial unnl the station 1=
heard.

Sumetimes the station can be picked
up at maore than one place on the ozcil-
lator if the other dials are not also
moved. Tf thiz happens, Tocate zll pos-
sible wscillator settings and select the
loudest one, This will be the infradyne
setting,  Lhese other oscillator settings
are freaks which occur in any set using
an nscillating tube, and the anly time
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they appear is during a test of this kind.
During normal operation of the set, no
station ever appeges mere than once, un-
less the broadeast station itself emits a
harmonic, in which case of course it will
he heard on any set on one-half its fun-
damental wave length.

After the oscillator setting i deter-
mined, adjust the four indicators on the
infradvne amplifier for maximum senst-
tivity, and alse adjust the “imcrease”
scTew as per thie imstructions that come
with the awpliier.  1F the set will stand
it, a smatl by-pass comdenser, usnatly nat

over L0001 mid., may he used across the
first audio transformer.  This shoutd not
be put in, however, until the receiver
and zdapter have been tried weithout it
first, s the inscrtion of this bypass
somictimes  causes  troublesoroe  oscilla-
Eions.

This infradyne adapter makes z big
improvement in a Stube set and true
infradyne results can be expected. It is
patticularly good ‘with scts of the single
dial variety, as the resulting receiver is
then only a two dial set and is easy to
nperate,

How to Use the Na-Ald Connectorald for
adapting the Infradyne to an ordinary
5-tube tuned radio frequency receiver

O SIMPLITY connections In eom-
Tvertinf,__r vour fve-rube radio fre-
quency veceiver 1o an  Dnfradvne,
you can use the MNa-Ald Connecroerald.
This device has a little shell with 2 hase
shat fits an a tube socket. Pur the Con-
nectatald on the detector tube base. The
Cuonnectorald has fowr leads, “Then in-
sert the detectar tybe in the socket on
which the Cunnecrorald has hesn at-
tached.
Tlhere are 4 leads on the Connectar-
ald, labeled as fullows:

Prus B
Minus 8

Flug €2
Mings €

‘Il Plus 8 lead goes o terminal 1 of
the pick-up eail.

“Fhe Minus B lead poes to the plate of
the second detcctor.

If your tuned radio frequency receiwer
Lizts & grid conmdenser and grid leak in it
comnect the plus € and minus & ta-
gether. Tf the set has no grid leak and
grid comlenser m it, connect the prid
comdenser 1o serics with the plus & and
minuz € leads coming from the Connec-
torald. Shunr this grid condenser with a
gridf leuk of one or two megohms,

If your receiver has a by-pass con-
denser actogs the first gudio transformer,
be sure to take this out. If you care o
use a eondenscr, do nof use one of mere
thare 0001 mids. capacity,

i
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The Amplifier Unit

HE beart of the Sarrent-BEavment Infra-

dyne eirewit i3 the lafradyne amplifier,
The ilusteations show the interior and ex-
teriar wicwa of thia device. The cirewit dia-
gram shewes how the unit is wired. The cir-
cait will be of inwercst o these who have
been experimenting with amplification at the
cerreme high frequencies. The eirouit 1s pob-
lished as a mateer of informarion enly, 1t s
nnpessible 1o give constrociinn
netalle hecause of the fact thut
a2 differcnee in plavement of the
fixed condenses: of 9 inch ar g
differenee of 1732 inch in pri-
maly ¢ secondary coupling be-
tween ithe cnils may moake the
4 uwuit that
will amplify and ope thail weon'l

diffcrence between

plere radio calibration laboraosey it owill bhe
practically impossihle for woo i heild ao
araplifier unit that will give results. Ewch
uinit i calibraied hy laboratoriana in the
faciory. Each circuit is tested. All parts are
inspeeted and all inductanees and capacities
are carelully checked and matched hefore the
amplifier unic is #aeemhled. It ia hovsed in a
cupper eoutgiuer, efectively provaded. This

5 EAMLE =
LA
AR

The Infradvne ampiifier ia a
st mtstanding cxample of the
pari played in a radio cirooic by
tne relative posdions ol the diTerent pioees
ol apparaing.

1 exactly the same hook-up, capaeities, and
ruils are uzed and rhe avrrangemcnt kept
almngl the same, but the conbecting wires
run differently, the wnoit will have emively
different characterisiios, Soch is tadio at 80

£ LTS,
TTaless you have at wvour disposal a com-

The Uand fu Jir Containes.

pravides an fdeal shiell fur the entive wnil.
T'he Bi-meter trapsfurmers are wowend oo
313 turms of Moo 23
g wira on L4 inch farms are nsed om the

lwr-loss Tilibend  Jarma

secondaries with the exception of rthe coil
next to the seeond detecter. This coul has 28
turas. Primaries aee wouwl oside nf the
seeuidaries, snd consist of 20 tuens of o,
2% dse. wire. The bahelite top of the
wuit has chree X7 Lose snckoes, four
vernicr condensers and the necessacy
conmectiny posts,  he veroder conden-
scrs are adjusicd for marhonun signal
stretiglh,  Omee this adposlment has
heen made theee is mo further atoeniinn
" Megeasary.

1
h

2 E [ - L ;:v-ﬁlgg:
_.-._,l.-.- [ U
|

I

Circuit Dfagram of fafradyee 4 mplifer Uair
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Where to Get Information

A “trouble shaoting™ servive {or Infradyne receivers iz bLeing tmaintained
by many radio paris dealers in various sections of the U, 5. Thaoze wishing
to secure expert advice on the circuit amd others desiring information
should correspond with any of the following:

E. M. SARGENT,
1200 Franklin Street, ODakland, Califernla.

L. C. RAYMENT,
1200 Franklin Strest, Cakland, Callfornia.

| GERALD M. BEST,

Technical Editor of “RADIO,”
Pacific Building, San Francisco, Callfornia.

Juestions are answered by Gerald M. Best when accompanied by twenty-
five cents in coin or stamps far each question asked,

E. M. Sargent writes exclusively for "RADIO™ Every month tor the next
six months his down-to-the-minate developments on the Infradyne will be
published in "RADION"

Hammerlund & Cardwell

Announce

Infradyne Condensers

As this Manual goes to press, word reaches us from Mr. E. M.
Sargent that tweo new three-gang condensers for the Infradyne have
been anttounced, Ong is made by Cardwell—the other by Hammar-
lund. Both have been endorsed by Mr. E. B, Sargent. The Ham-
marlumd and Cardwell factaries are making a special condenser for
the Infradyne. Bpecifications for these condensers were carefully
checked by Sargent. They will pive 1009 satisfaction. Lack of
time prevents us from showing a pictonal drilling template for
mounting these new condensers on the Infradyne panel. The panel
lay-out, as shown on Page 13, gives the center shaft hole drilling
dimensions only. This same shaf: hole can be used for either the
Cardwell or the Hammarlund Infradyne condenser, but it will he
necessary for the builder o drill three additional holes for mounting
the condenser 1o the panel. These holes slold be countersunk and
Hat head screws used for mounting the condenser. Before deilling
these holes, make a paper template by placing a sheet of paper over
the front end of the condenser and carefully matking the location
for drilling the holes for the mounting screws, Use a stiff grade of
paper.

4
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The Dial

of an

This illustration shows the actual results ob-
tained from the Bargent-Rayment Infradyne

Circuit.

You will get results equally good when you
use it. Only via the Infradyne route can you
secure broadcast reception which will be far
superior to that from the ordinary run of re-
ceivers. The readings shown are taken from
the antenna dial. The oscillator dial read-
ings will be within 10° of the wavelength dial
readings.
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TIADEHIGH

Cle-Ra-Tone
- Radio Sockets

used in the New

INFRADYNE Reciver

The rew INFRASDYNE Receiver is o marsel for Juny Jdistance re-
ception, smplicity and sase of tuming because af M. T3, Sargent’s
insiztunce on fadio parts of proven merit, Benfamin Cle-Ra-Tone
Suckets were chasesy beeaize they are shack-alsarhing, non-micre-
chemic  they give longer life and protect the tubes fron sudden im-
pects which would otherwise cause “tebe noises” Four perfectly
baluneed springs “float”™ the tube-holding elements indepemdently of
the buse, with positive mbe-ta-termital cannection. Shockabeatbing
feature not affecred by stiff buz wiring. Made of molded Bakelite
—lnghly prlished. MNickel plated screws and mets, tinned soldertg
terminals. Side wiping contacts azaure perfect connections,

Cle-Ra-Tone Sockets for UX Type Tabes, 75 Cents

Your dealer has them in seocl

BENJAMIN ELECTRIC MFG. CO.

Pacific Sales Dept.: 448 Bryant 3t., San Fronclseo

Easterm Sales Dept.: General Cihees:
E47 W, 17ih 5t MNew York 120-128 5, Sangamon St., Chicapo

Adestufironred in Camoole by Hhe Betepamin Elsctric M Co. of Coreda, Lid., Tarants, (fntario
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ALL PARTS §

Prompt Mail Order Service Te Any Part of U. 8. or Canada
WE MAKE PROMPT DELIVERY

Parts Also Sold Separately

T speceialisg in ghipments of
complece parls fur Lhe pew
lmprowved Infrediyne. Hyery-
thing ap=cined by Hargrwe in
thia Manual wlil be shipped o
Fou for 118,04, Thi= price in-
cludes the new (vpue Carilweil
H-gang condepser; Lloren pear
tieneral Radio vornicr condan -
worHy Lhe new Frost B0000 oho:
wariahle realacance, the now
pa0l phim warizhlte resis-
tanee sl ihe hewr et of Aln-
perdte Nlwnenl @onieols wrhich
are axpluioed by Bargenl En
his latesl  avkblele. In other
wila, the 1iet of parts to the
right Es vxactly wial iz naeriled
far bpilding the new Intra-
dyne. e guarantes the mer-
chandise 10 e exwclly o rop-
sedghted anrl we ol ship e
il bnlf cesh [9 seat wilh order,
AOanEYy oroerg Ot oerlilion]
checks accepted. TWe have
Teen supplying the Infradync
Bujldnr's wani= 'nrc LB pasl
threa months and we have a
heokl ol woli=zled cusloners,

Her& are the Official Parts
Which We Sell

Lemfer Iofradyoe Sonpdificr.

Cordwall tThres-gang cnadenser.

Lenecal Hasliv 214-a Midgrte.

Ramnlec JHEOZS el caser.

Frwrl ™. #AG Drsastooes, 30,000 wiune,

Tappred hefurtomee,

it nbm bosehaord chegotal-

Set, 1, Thorola Jhomglimo-.

Batinnal Lials, Trpe B GET.

Banjarnin UX hiwac anckebe.

11 wrnpereitr.

Ma. | awneriis.

il nhme pancl rhesstat.

Geotridab 2HMA ohm recizlamcy,

2-iovh dials.

Wilgmiam| wajtch, Electead,

Single: clarsl {eck, Elerirasl.

Soughe npen jark, Flestrad.

Jewell FFob., 135 volumeter.

Electcad gprid leak meoot.

1 sy, Klectrad priof Juak,

2 . Electeurd prid sl

AN Flxed eandenecr, Tleetesd.

A0E: Tived esndrmeer, Sauganin.

AlF Fized coodenrers, Electoad.

Ameriran awlio truneformers.

1 mfil. Elaclepd cilmigars,

Baudlig past ateips winh Kby Poste.

Eakelite Ponel, deilleal wod  snprgved, 3516
ihivk,

Raaelanrd, 1"aplac, Terpbian leopnonrs),

Al of Above . o $1E8.00

P 15 b RS L pd e e e el ] i i m ad pd v rm = D e RO e

WIRER

toauhlr and agvea hinaera
of e, Neatly packed
ood lobelled, wilth In-
wlruction theet,

ATl wf thr wirce, henl L 00
shape. Baver won thre »

inets boilt especally for
the Iofradyoes, Ther do
justice 40 this fzmouos
-+l

Bcﬁ#nlB‘lnIme;{lsnuha $ 19-50

C.oLD. shipments made if half cash accampanies arder.

International Radio Sales Co.

Address Crders to Dept. M.

5441 CALIFORNIA STREET.

SAN FRAMNCISCO, CALIF,
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Full Line of Parts |

FOR E. M. SARGENT'S

~ INFRADYNE

Now in Stock

l Deughtnut Coils, Panels, Inductances, Meters,

and All Other Parts.

RADIO SUPPLY COMPANY

WHOLEEALERS
220 3o, Broadway: Los Angeles

SEND FOR WEW RAGD CATALOGUE

NFRA: DYNE

PANELS

Drilled and Engraved Panels... _..56.85
Inductances, Green Silk Wﬂund R (|
Basehoards, Varnished _ .. 7 21 %
Binding Post Strips, Complete e e R

POSTPAID—IMMEDIATE SHIPMENT
Complete Set $11.40, Prepaid

DMSTRIBLTORS FOR ; 5
TWINING-SCOTT

CEL OR O XN
DIAMOND FIRRE 1125 WALL STREET
. WE 4277

LGS ANGELES, CALIF.

F"
i
|
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How to Tune In

Stations More Than
2000 Miles Distant

Hair-breadeh selectivity is required for
tuning-in stations seyeral thousand miles
away. The sectet of bringing in these
stationg iz in the proper control of the
tuned r.f, amplifier, assuming that the
oscillator and Infradvne amplifier are
performing correctly,  Infradyne users
report that statipns three meters apart
are easily separated from powerful local
stations on the antenna dial, Carefully
follow the instructions contained else-
where jn this manual for lininp-up the
three gang condenser.  Linless the pangs
of this condenser are properly lined up,
it will he impossible to ger slectivity.
Set the antenna tuning dial ar, say, about
30 degrees for tuning in stations on low
wavelengths, Leave it in that position.
Then “cross” this wavelength with the
oscillator dial by moving it slowly back
and forth over a range of about five de-
grees on either side of the same dial read-
ing az an the anteona dial. When you
“eross™ a station in this manner, set the

oscillator dis! at the peint where the

station cotnes e clearcst and boudest.
Then vary the voltage of the 99" tube
filaments until you pet clear, undistarted
reproduction of signals. Do not use
mare than theee vofts on the amall tubes.
Ecep vour eye on the voltmeter. Distor-
tion will result if too moch voltage is
wied. You will also force the oscillator
and Infradrne Amplifier tubes and long
drstance stations will not come through
satisfactorily. The twao tuning dials will
not always read alike. They shauld net
vury more than five or ten degrees. For
this reason it is essential that the oscil-
lator dial be swunpg back and forth ever
a ten degree sector of the scale unbl you
“eross the station.” Regulate your vari-
able high resistances until you get undis-
torted signals. The control of the 50,-
000 ohim resistance plays an important
part in getting good reception from long
distance stations, A slight re-adjustment
of the rheostat on the baseboard may give
vou 2 better “peak” poine for DX st
tians.

20

188 / 235



‘Operate your with 100% Efficiency

; o &
recision
“B” Power Unit
135 Volts $42.50

Intradryna's 10 lubes reguire congiderable B voltage—this sensitive
CIFCUIL TEITITE: an excebiionally. even low of B cureenl s wall as an
ample supply. This 18 o in o greater or lesser deprec in @il olrowdis,
It o Infradyne it e evon mmore important,.  Trocieion will deliver am
even fow of "B eurrent that will operate fhe Inlcaalyne wrikh 1006
clclencyr—a  rezcrva of Power thal 18 not laxed ol anfy lhoe. Ao
A bl ks quirt ﬂm:.' of "7 voltage,

Infradyne drawe a mﬂ,xhuum'm‘. 26 mdlliamperes at 1256 volie, uslng a
U112 prowne Lube fn Ehs lust andio atage,

Trecision has an output of 4k milliamperes at L3s volte—a condensing
eupacity of 100 anlerofarads—asauring yon an. unindarropted e of
current indiferent to temporary power lince Intcrfcrenecs.

Thiz advertisement {s placed in this publicatian becanss Precision Tk
peawen its efficiener i operdling the Inttadyrne, If ¥our dealor can
sapply ron, write 23 for full informalion. :

Precision Electric Mig. Corp.

1020 Santa Fe Avenus
Los Anpeles
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How to Bend Wires and
Solder Connections

Careat care shiould be raken in hending

wires and soldering connections.  Llse
pood grade of copper wire, Insulated
where msuelation s reguired. It iz ot

udvisable to bend and re-bend bus-bar
witing, I'ry to find the exsct place tor
making the bend fivst

Hardwuare stores sell 2 landy pair of

in  the place,
wire-bemding pliers which bave 2 com-
hinatinn round and smooth Har nose. Do
ant uze pheers with “teeth” or “'ribs" be-
canse vou witl mae the insulation er the
wires and 4 poor job will be rthe resulr,
Bt

"hwrear®

Use lugs. Tlse them liberalby.
do not usc too much snlder.
the juints by using solder spariorly and
see that the soldering (ron 15 heared to a
sufhcient tetnperziure to allow the joints

to Sweat” together, 14 vea wse Tosin

core sokder tske great care that the rosin
1 thorowszhly melted and  allosr  the
solder to run stnoothly over the joints,
Lo 13 g oo much rosim o salderiog
flux. A lirtle of 1this goes a loog way
Caretully

wipe tle rosin or paste from the wires

toward making a gond jaint.
amdf pstruments. [igh oesistanee leaks
will tesolt if paste 1s not thorowehly re-
moved.  The seceet of pood soddering is
in the proger 1emperature of the iren,
the corcecr amount of snlder and 1hasx
aetedl the manner in which this is applied.
[}y your experimenting oD S0me SCIApS
af wirg before attemptinE o Wwice your
Infradyvane. Run leads as short and di-
vect s possible—respectally 1o the gvid
circuit.  Keep the grid leads woell sep-

arated from otlier  swires.

After a comnection has fecn sefdered if ip afeaye advisable to fest 145 strength

By gently pressing d. A panr jeins will give way wnder slight pressaee

Ha2l %, Vevmpod Lve, Loy Aopgeles

INFRADYNE SERVICE

Spacializing in building, ad[usting and repairing.
We make 't plity or oo charge.

FALMEE RADIOQ LABORATORY

Eitdanhlisdied 1923

Vnrrees ol 2 e Ty D el

FPhone ¥YFErmont FAR:H
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TYPE OF ANTENNA
To Use for the Infradyne

That #INa Chain ls Stronger Than
Its Weakest Link™ can be safely azpplied
ta the antenma for use with the Infra-
dyne. The lifradyne gives best results
wheo used with an antenna nob more
than 100 feet long. ~ A 75-foot antesng
will give excellent results although 100
fuet ean be used in conmection with the
Improved Tnfradyne, (Greater flexibili-
ty of antenna tuning cantrel is accomp-
Lizhed in the oew model by the use of
the trimmmet condensers and otlier minor
mprovemnents a5 made by the inventer.
‘t’he woriginal Infradyne oporates best
with a 50-foot anteona.  If vou bring
your set up to date as shown in this
Manual vou can safely use an anteona
up te 100 feer in length, An indeor an-

tenna can be used for reception from
stadons up to L1000 miles distant. In
San Francisco an Infradyne ocociver
uzing a fiftcen fout wire stretched along
the floar succerded in picking up KOA
at Denver with enough volume to fll
the toom, The selectvity of the In-
fradyne will he impatred if more than
100 fect of antenna is veed. s coppet
wire for the antenng, Do not use small-
er wire than the equivalent of Nao. 14
Tharcughly insulate the wires at both
ends. UTse a wood lead-in wire, Make
sute that your ground connection is per-
fect. Use a good ground clamp. Bake
thy: distance becaeen the scr and ground
connection a5 shorr as pomible. The
ground cennection i a3 important a3 the
anteona itself,

$ 1 8.50

CABINETS for the INFRADYNE

Rigid in construction, beautiful in design and workmanship.

Gendina hand rubbed, durabla laguer finish. il
Choice of Walnut or Mahogany.

Semd Fur copipluly Lullviin of #adie furmdmes

A-1 WOODWORKING COMPANY

13321342 San Julian Bt, Los Angeles
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A
TRIBUTE

Mr. E. M. Sargent and Mr. L. C. Ray-
ment have this to say in regard to the
nation-wide overnight popularity of
the Infradyne:

“The magazine ‘RADTO’ of San Fran-
cizes, with ite ultra-conservative and
unbiased editorial policy and its reader
confidence gained through nine years
of fair play—with its national reputa-
tion as & magazine entirely free from
sensationalism, is greatly respansible
for the success of popularizing the In-
fradyne circuit.”

The publishers of "RADIC" announced
that the Infradyne was new—revolu-
tionary—ultra-selective and a remark-
ahle circuit for bringing in the extreme
long distance stations, The radio pub-
lic believed this statement because it
came from “RADIO Reader confi-
dence is our greatest asset. We pub-
lished this iatest radio scoop months in
advance of others. Ii you care to join
the ranks of subscribers to this ploneer
radio magazine, kindly send us a check
or money order for $2.50. That brings
vou “RADIO™ for a full year,

PACIFIC RADIO PUBLISHING CO.

Eatahtished 1917

A. H. HALLORAM . GERALD M, BEST
Editor i — . Toch. Editar
PACEFIC BUILDING( (i8] 1 SAN FRANCISCO-CAL

B2 frving Streat
Bopaton, Mase.

20 East 42nd Streat
Mew York, M, ¥.

307 M. Michigan Avenus 141G Alta Vista Bouleverd
Chicaya, 1. Hollyweood, Callfornig

r
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HEAVYY DUTY

Rae“tra.iah

ad

Mr. L. 2 Hillegan-
Hugred, YR, 0@l chaer-
folly oesiper freguirics
ragel appoly circuits and
dengipriva litermure,

Non-InductiveVariable
High Resistances

EMTREALAB Budichme with two Lermi-

nals, and Modulaters or Patentiometers

with thres terminals, provide gradual,

nwiselees control of ssefllatisn or voluwe
in any circoit.  Specified for the Infradyne, 5C,
Samson T-C, Henrs Lyford, Universal. and
wony other civenits, Ured as standord siguip-
ment oo 4 lurge powber of commercial re-
rnivers, and by hoth the U. 5. Moy and Sigoal
Corpe.

There in g resistunee wod vorceel laper for asery
cirenit. Tha Mo, 25 M or No. 51 M are jdesl
nseillafion controla when chunted across the
tickler coil of shorl woave peceivera,

Rakelite haee and kuob. Sinzle hole mountin.
Fesistance of Potentfomatere, 40 or 200d abwas,
modulotore 300,00 obme, Rodiolsas 2004, 25
000, 50,000, 160,000, 200,000, 500,003 olime, $2.00,

Gives Full Efficiency from
“B" Eliminators

tentralab IMazyy Doty Radiohine fully approond
by the Roytheon Laboratories, will conteal the
oulput vollage of “B" Baliery Elimfostors, re-
siclita remaining permenont 3s adjosted and
the prame for any kuoh setting, Fall registance
variation with a single wen of koob.  Tose
tated for 1500 wolts. Smeoth and nofecles to
votlnst Lhe eliminutor, $2.060.

A piotie Lienterts or momided oite,

CENTRAL RADRIC LARORATORIES

14 KEEFE ATErCE Miewarkre, We.

Aunrradicy  Bepemmugimt e
United DMistribniers, Lid.. Ssdney

Conedlian  Tinpretaesiica
Lrvimgp ™. Levine, Monotreal
Freat Orirce Jlcproasmencice
E. A. Botlwral, Lid., Logdono
Maekers o} varluble rosisionca for 9 moekers of

leading stardord sac,
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“THE HOUSE THAT FARTS BUILTY "THE HOU3E THAT FARTS BUILT"

IiMMEDIATE
DELIVERY

LWhale=ale Dnlyh

IMMEDIATE
DELIVERY

(VWholerale Only}

All Parts for the Improved Infradyne

The New SARGENT-RAYMENT Circuit specifies CARDWELL NG,
317-C TRIPLE CONDENSER and GENERAL RADIO 3658-A MIDGET
CONDENSERS. You need these parts. Your customers will demand them.,

Order Your Infradyne Parts from Us

Cur stock of DRILLED and ENGRAVED FPANELS, BASEREQARDS,
in fact ALL PARTS required for the cireuit is COMPLETE,

We are exclusive MNorthern California distributors for this OFFICTAL
INFRADYNE MANUAL.

APEX SsHTR Lruvve Panals Harkness Precision Cails
AmSeo Li-lntaite Moxt Hewler
Avme Hpenkers LEDIFTS 0T Jowell Raulatd Lycimx
All-Americon “Ti™ LI T, TeFrraan LLELETLETT]

Wiy, Kllwinmiors Uunoinghom L abes Sl Resl Acrial
A Caoils Cutlec=11fmnes Hinrns SELYVEH=-MALKSITALIL
Awere Linps DTG K bR | FTTTNTY SALEany Dorndenmers
Amerlran Tlaren Hours-Houaeh S AT RO
Amperiles THeragrand Speakers Wenler SlEnal
~A1M Crrsrals Lungnn Mafentle Speskiers TELIITHYE
HALTELTE: b LTTTH T Mwuelier Clipy =Tl AR LIRS
BREYER-TYILIY Hly M leridc nsge Ty TUimmgud Speakers
Bradlex FExlde Minrr ixam TR Ao
Menjnmin + Fheetrnd Mus=zriman Tubey Turlpe Cimid e s ory
Bruma 'I?vr regil » Fhilis :'l:'h arckln Eppecpkerg
Raldem A et Speakers !-um"'-“:
1ladine l'lé'llﬁl‘ill T & Linh -\..ll'.‘.tlhl‘.'l.'ﬂ.
- Fruur Thals engtrola, Sely Utnh Cabiucty
Camilyraell GRATRAT RATHO Al Wils Yuriodensers
rarter Ixiind Tvvh Panels I*veolse Weklon
arhernnidnm LLAMMEPHLI AT Farex Yaxler

United Radio Supplies Company

Mortherrt Callfornia Distributors for the
“BREMER-TULLY COUNTERFHASE BETS" and the “"AFEX SI1X™

ik A 3 +3
R MEESION STHERT Radio EKCI'ISIVQ].F Plutsinez: Dowelns WIAT

ZAN TILAKCISCH (Wholesale Only) Trnglay G366
“THE HGQUSE THAT FARTS BLILT™ "“THE HOUSE THAT PARTS BUILT™
B3]
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TESTIMONIALS
from INFRADYNE OWNERS

HEARS AUSTRALIA

ED'W. M. CORCORAN
EADIO !
Sets and Parts
Artesla, Callf.

HBept. 28, 126
RATHEC,
Han Fraoclaco, Callf.,

Femtlomen:

It will prabxhly be of inlarest fo yaur subsecibers o konow thal
at feur 4. m. thir morning 1 plecked up Aueiralla on the infradyee de-
geribad in your magagime.

I have hiilt several sets described in yoor megazine sinces 1920
and have alwars found them to do all things fhae Fou clajim and I
canndt pay this about aoy othe,

TWill say that M7, Gest and Mr, Bargent’s acticles sre worth the
price of the magazine.

Your well wisher gince 1930,

(Blgned) B, M, COKCORAN,

SEPARATES STATIONS 3 METERS APART
ELLIOT M. EPSTEEN

Attorney-at-Law
DaYeuny Building, 630 Markst 5t.,
San Franclsco, Callf,

Haopt. 27, 193
M, H, W, THukow,
{are Pacifie Radio Pub, Co.
Pacific Blde.,
8an Franclzco, Calif,
Doary Mr. Dickow:

I knaw you will he interested In learning some of the results
had on my Infradyne Iast cvening.

Hiation KO, 428 malers, sod Station CPON aft Calgarey, 425 mebacd,
both came in with great volmmne and though they are but 7 meters
apart, I was able to complately blank out EPO allhough I am only
ong and # half milea from it in #n air linse,

At the same time, I was able to separate KEL ot Salt Lake City,
300 maters, [roem KTAE, 303 meters. lo Lhe latier case, the military
hand playing there laat nlght came in like & local Atstion aa did KFI
pnd EGW,

Later in the pvaging T bropght in KEPWO fram San Bornparding
with loud speaker volume, and thiz iz but a 100 watt station.

The et iz doing all that was claimed far it

» Cordially yours,
EMHE:AS . [Flgnedr ELLIOT M, HESTERER,

46
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Aetual
Size

A
Qualivy
Instrimens

Parrerx Mo. 135

Infradyne Builders

—here is the radio instrument recommended
for nse with the new Infradyne receiver It is ob-
tainable in any of the following ranges of which the
0-5 volt has been parricularly specified for the In-
fradyne.

0-5 0-8 ot 0-10 Volts. __ . e 3000
0-10, 15, 25, 50 or 100 Milliamperes ____ 7.00

EBand for New Radin Inxtrumernt
Ceeafog No. 15-0

Jewell Electrical Instrument Co.
- 1650 Walnut Street, Chicago

“20 Years Making Good Imatruments™
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TRIFLE CONDENGER

Becommended
for the INFRA-DYNE Circuit

This Continental special triple Lﬂnd:_n&.er Wik
designed for the INF RA-DYNE Circuit,

The low. dielectric 1055&:, exact capacities and
mechanical pertection of these steaight line

wave length and frequency condensers make

thetn-the logical chodeg whum er fine reception
iz desired,

Licensed under Hogan Paf. - No. 14002
Capacity .00035-—List Price '
$9.50

GARDINER & IIEPBURN, Inc.

611 Wldener Guilding, Philadelphia

Tha Continental Single Condenaer ie aleg made {o the
following capacities: 002G, $2.50 lzL prica; 0025,
$2.50 tiak price; 0006, $2.50 list pries, and Contipeo-
tal Junist Varnier Coodenger lating at §1.25.

18
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'!F

MPLIFIER

No, 7ao

rl
INSTRUCTHON SHEET

The Bemler No. 700 Awmplifier employs three CX299 or
UX1%% mbes, These should be vperated from a zepgrate
theostat and are rted at 3.3 volts filzment. They shuuld
be operated at the lowest flament temperature which will

ive sutislactory cesults; the correct voltape will probably

e found po liz Bermeen 1 and 3.3 wolts. The Amplifier
will he fomnd to give best results when a plate voltape nf
911 is empluved.

The following procedure should be employed in getdng
the Infradyne Amplifier intn operation.

L. Inmall the Amplifier 1n the receiver, making connec
tione za indicated on the hinding posts.

-
2, With the Angers turn the adjusting sccew, marked
"“Tncrease,” all the war in.

%, Sct the pointer of each of the four vernier condenser
knnba to zero,

4, Tune in & moderately weak station.

5. Chanpe the settings of the [onr vermder condenzer
koobs slighely, vzing the wooden wedge furnizhed
with the wnit, While thess condensers ace adjuated
at the factory for hest operslion when the pointers
are set at zerg, the sertings will, in prociics, be frond
to vary romewhat from this position due to a slighe
difference in ouhes,

&. Az the settings of the vernier condenser kenabg ape
proach more neatly the values for most ealisfactory
operation e amplifier will be found te go into ool
lativn. This oecillation can be prevented by carefully
lnasening the adjusting screw, murked “Increase ™
The wernier condenser settings should again be
slightly changed uwatil the point of best operativn =
obtgined, Should the Jarer adjustnient again theow
the amplifier into oecillation it will he pecessary o
further slightly lovsen the adjusting screw.

e the above adjusttnents hive heen mede and the
seltings for mosl sstisfactory aperation lave been obtaiped
the Infradyie Amplifier will Function without further at-
tenitivn wther than adjustment of the filament temperstre,

If difficulty is cxpedenced in ohaining magimum ame
Mification after all instruetions given for placing vour re-
ceiver inbe nszﬁﬁn have been carelully followed, the
trouble can probably be remedied by len thening sume-
what the wire connected to the plu: “B™ hinding post of
the amplifier. The beat lengeh for this lead will be found
by experiment.

The Infradyne Amplifier meets exactly the requirements
of the Bargent Infradyne described in “Radie™ for August,
1928, snd is also adapted to wee with many sandard re-
ceivers of the tuned radio frequency type, When used
with estandard tuned radin frequency roreivers [t offers
& decided incresce in selectivity and a marked reduction in
background poise.

Additivnal information regarding the special application

of the Infradyne Amplifier to yeur individual reguirements
will he furnished opnn request.

280 FIRST STREET
EHICAEO FAN FRaNCIFTD HEW YORK
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BLULLETIN NO. 5 -

SERVICE FOR SET BUILDERS

- The 1928 Infradyoe ir o ten-tube recciver in which radio

frequency amplification at broadeast Frequencier i comnbiomd
with amplification #t the relacively high intermediats, fraguency
- nf 3300 ke, which is approximately equivalent to a wavelength
of 35 meters. Tn che intetmedisre stages the “sum Ereguency™
is amplified, The "sam freguency” i, w2 ikt name indicates,
the sum of the received frequency and a locally generated fre-
quency. T the we of the sum frequency eelectvity,
Guiet amplification and Freedom from repeat settings an the
vacilatoe uning dial are obrained.

The 1928 Infradyne is particulatly distngnished for the fidel-
ity of jtr ceproduction. For mellowness of tone, for volome
withont distortion, ft can oot be porpawsed.  Selectivicy, which
has not been made 30 great that side-banda are cur and repee-
duction is spoiled, is ample for present dpy condidons. In loca-

fewer dhstant ataiions will neceisarily be received during the
operation of the local watioos than would be received were the
receiver pitnated in a alightly les con-
gestad locelity although oo frovble will ac
any Cine experienced in complately
separating local stations, The 1928 Infra-
dyne combines excellent aelectivi
. peally enjoyable, lifelike z¢ i
. with cas of operation, rompactness and
<+ avactivenes of appearance. The Infre-
mjgtm[y a univereal set which appeals

p the man whe cequices the utmost
AN npunﬁenmdtbg_ |

W G E "I a badotiful, shest-copper
= cobdnet finished .in two-tone browo crye-
ik wlline enamel which will harnmonize per-
s fectly with the finest of surconndings.
The 1928 Infradyne is provided with
a gwitch having three positioos, "O8"
“Local” and “Distance.” A turn of thia
switch to "Local” boings inte eperation
4 gingle-dial contral, five-tube tuned radia
frequency ceceiver. When the switch i
in the "Distance™ poition the complete
Infradyna iy available. There are bux
two major toning disls, one of which operates the condenaer
tuning the esdic freguency amplifier ciecuitg and the other of

I

When the panel owitch i in the "Local” position wnd fva mubes
ooly are in use wnly the tuning dial controlling the radic fre-
quency amplifier circnits 1 employed. EBach of the twe muning
dials rotates through 4 full 360 degrees in covering the broad-
cast band and ample diel separation of stations I had ac all
parts of the scale. An adjustorent in provided so that the dials
- can eaaily be mede to read quite closely together, with a mexd-
- o deviation at the far ends of the scale of perhaps five ar
. ten degrees. TNluminativn of the dinls is provided and during
. the time that five tubes ooly ate In use coly the tuning dial
~ amployed will be iluminated.

“ In addition ta the tuning dial contrals, volume and sensicvity
conttols and a filament theostat ace {ocated on the paned, T
cottrals are all of the semifixed type. The volume contm] is
# rheostat in the filamenc ciccuit for the fictt twvo cadio Erequency
tubes and i adjustment determings the gain in the radio Fre.
guemcy amplifer. The sensitivity rheowat controle the gain in
the intermediate amplifier, The panel rheostat iz adjusted a0

GRAY & DANIELSON MAMNMUFACTURING CO., 260 FIRST STREET. SAN FRANCISCO, CALIF.

REMLER 1928 . INFRADYNE

By H. W. SCRIBNER

sthat the panel volrneter reads "3 and is not further wsed. An
Antanny Compensator” control in provided. The antenea

‘the antenna system, making the uwse of variable trimmet can-

‘simplifying uning. It permits the immediste sdaptatfon of the
‘cuity of the wanaformers wed in

tom immediately ddjacent to high-power broadcasting stations - .. _ . _amnplifer is 4 completely shichded, witvd and balanced

THIS
SERVICE
WILL BE

- WATCH
FOLLOWING sary.
BULLETINS

which eperatia ibe condenser ining the Tecil cacillater cirewit.

pr——

compenpator in 3 deviee which nollifes the detuning effect of
trola for the radio freqoency amplifier unnecessary aod heace

receiver to the particular antenny aystem msed and dows mot
nﬁdmbtuaedfnr ordinary funing, onee it has been corvecty
adjusted,
Variabls coupling betwsen the primary and secondary cr-
rataton dre mhl:z frequency amr;hﬁer
in zmpleved and the degree of coupling #5 amomatically con-
crolled through a cam lowared on the ahaft of the tuning con
denser. The cesult in that maxignum and wnjform gain i ob-
wined_at all waveengths in the broadeast barnd. The mdie fre-

QuUELCY

unit ready for installation in the receiver wichout apecial atten-
tign. Switches are provided which can be adjusted at the time
of installagion for the degree of selectivity
and stability of operation By suitnog the
eoperator and oeal conditions.

Five CM 31A tubes, four OX 200%
and one power tube, which muy be gither
a CX 112 or a CX 371, are used. Thew
comprise two radio frequency amplifiers
functicning at the frequency of foapamis-
maﬁmdmrormi:utubc,an
? illator, thret intermedidte amplifiers

uncooning tm..hﬂ..ﬁud,fn_r:lummf
35100 o, u second defecter two awdio ™
amplifiers. A aiz-volt flament sopply is
required and thic shoyld perferably be 3
worape battery of 100 ampere-hour or
more capacity. Plate voltagea of 2214,
G712, 91 and either 135 or 160 are neces-
The plate supply may comsiat of -
TB? butteriea of the heary duty dry-cedl by
type or the storage type or & axitable *B" .
eliminater may be used, The Infradyhe
in critical a9 regards filameot and place
valtages and the peculier requirements
af the set muost be kept in mind in choo-
ing power supply devices. The receiver draws a total Elament
curcent of two amperes when the ten fubes ars in use god s tatal
cuttent of 115 anperes when Gve tubesr only are being used.
The maxitmium didin oo the plate curvent supply device, agsum.
ing the use it the second audic sage of a TX 371 mube operated
at a plate voltage of 150, will be in the neighbar of 40
millismperes. Dhetailed informatiom regarcding the use of "AY
and "B" eliminytoes with the Infradvoe will be supplied upan
application.

The Infradyne 30, a8 has been implivd in the above discussion,
intended for use with an antenpa. Ooe about 44 feet in leopth
will generally be found abont sight. In Iocalities Ear From brosd-
camting stations lohget antetnan cro saccessfully be uned and in
locelities which are ax regards broadeast conditons
short siotennas of the iruide variety can be wed with surprzing-
Iy gond results

Party for the 1928 Infradyne are available in kit form. Six
blue prints afd a complete and detailed instruction book are N
aupplied with the No. 750 Foundation Kit. Constrretian of the
set is wimple and ¥ivmally resolves ioelf inte the auembly of the
= enetic parts aod the insallation of a wiring cable Laid ouc

builder in accordance with full instrocticns furni

-
-
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1928

rA‘I’ & DANIELSON MANUFACTURING CO., 2680 FIRST STREET. SﬁN FR&NCISCC CALIF.

REMLER 1928 INFRADYNE

BLUE
PRINTS FOR THE
AND
e SET-BUILDER
$1.0C SET
FURNISHED BY
J0BBERS OPERATES
— oM
Il%‘#n FIVE OR
K. 150 TEN TUEBES
FOEROATION EMT
LIST OF PARTS
1 REMLER ho. 750 Infredyne Femmdation Eil. Includes Stesl 1 REMLER Me. TON Infradyne Amplifier_.. A0
fase, Mronze Control Pamels, Dinls, Cemdenzers, 1 REMLER Ra. 760 Gapper Gahinel Two-Tane Rrows Ihshlllm
Ihmht;, mm;:hlmﬁu, hﬂtrtilglinil,sﬁuia- Enamel and Wood Base..............cooieiiis 1500
tamoes, Sockets, Cable, Wiree, Bolls, Nute, Serewe, e .
Washers, Dracksts, inabs ad 8 Compiete Sel Bue 2 E!hur Harshall Na. 220 hudio Translormers ... 1200 1
Prints wilh Instrochians. . oo $ 5200 1 Bilver-Marshal| Na. 2 Ouipel Trawxlormer________.______ 78
T BEMLER N, T o o b 1 Jowol No. 135 o Woston No. 508 Ylluswr__________ 700 . |
pesalor ... .. 554D Complete Set ol Farte, sk $THUTIE
SOLD THROUGH JOBBERS
FOR DESCRIPTION SEE OTHER SIDE BUES
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BULLETIN NO. 6

SERVICE FOR SET BUIL

GRAY & DANIELSON MANUFACTURING CO., 260 FIRST STREET, SAN FRANCISCO,
PARTS FOR THE 1928 INFRADYNE RECEIVER

REMLER J/#/?adine AMPLIFIER

The Reler Infradyne Amplifier iz a three-stage radio frwqoesey
4mp[iﬁ¢fdnsigundmp1;dlanltlﬁndfr¢qm:yuf35m e It
lla;];pr:;du;mwﬁmaﬂiuiuy mﬂm:rilhﬁgmnmodrmu
% tun io frequency types it fully meets, a3 requirements
af the Sargent Infrudyne crcuie.
The Infradyne Amplifier not only decidedly improves the salec-
tivity of a recelver and greatly mmplifes the received signal hut it
soppresses, o A [arge degree, andic freguency discrbances origi-
nating both within and extartal to the receiver, It makes pomible the reception of matioos which wodld other-
wisa entively inandible or blanketed out by locall and pemits quieter mid more snjoyable reception of distasnt
stations. -
Controla are of tmoulded bakelite and nickel-plated braw and the Amplifer in encloped in a bright-dippad
and lscquered capper case which effectively it fram hﬂumchlfuat being influenced by adjacent apparatus.

Constroction is in secomdance with the best mgimrin! practice. Low-loss design has been employed and purce
ard wiring are mq_ngu:l sa that undesivable capacinve and inductiva conpling in eliminaned.

The succes of the Infradyne Amplifier han been made possible by the development of » cmple and oFective
mothod of controlling amplification at very high frequencies. Amplification at 3300 ke, permity the amtsinment of
sxireme pelectivity without impaicment of quality of reproduction dus to catting of dde hands,

The Infradyne Amplifier amploya three CX 299 (UX 1990 tubes. These tubsr ace operated ar o flament
voltage of 3 and a plata voltage of 6730 ) ,

Mo, 70D, [ufﬂd}-ng Amp[i_ﬁﬂ .......................................................... List Price ¥27.58

REMLER ZRadiofreguency AMPLIFIER
== The Bemler MNa. 710 Badie Frequency Amplifier is 2 completely shialded,

WS _mingledial coutrol anic i orating_two stages of radin f amnypli-
) ﬁmi.unl.nﬂnmcmn Iti.:auig to cenploy tubse uFEBE'g 1A TITN
2014} type. A rasisor sutomatically controlling the detactor filament tem.
peratare i included in the Amplifier and leads ace bronght cut s that an
P cuternul rheoutnt can be uwead on the tadia frequency tabes,
. So-called plate or "biae” datection in msed in the Amplifier. Plate detec-
. tion introdoces lesa distartion than grid detection, For detection the thied
mhmwﬂnaphuuvﬁfrqqﬁz’y&;maouwﬂ thadu:lnult:a lvot?m-
stage r UEnCy amp it in ¥ Neceiidry to raisa plate Lage
applind 0o the third tube to 67%: or 90,

The Moo 710 Amplifier is completely enclosed in o shest copper case :

which is "grounded™ to the negative Alament circuit. It i therefore electro- g
magnetically shislded and browdnes of rening which would result froin direct pick-up of energy by the coily i g
aliminated. Blectromatic shielding is smploved between soages.

Tuni“hampliﬁndh‘y_'mufﬂlﬂnmlnTrplﬁ33Thrﬂ-Eniljnecwﬂenmwﬁithhindudﬁdinﬂu

—_ Amplifier. Three wpecial balancing condensers are wo integral part of the Type 633 Condetrer and these balanring

] condetsecs are carefully adjurted Befota the Amplifier leaves the factory to compensate for diferences in capacity —

] iﬂmdmdhrtuﬂl,mgumdﬁﬂnl-

The coils ars woand with doubls-silk covered wire, are small in distneter nod are of the solenoid typa. Tha
wcondacies are spacially wound to limit the external fivlds and o further the sability of tha Awmplifier. The
primarie are arcanged to rotate within the secondaries and dheir motion iy ancmatically con-
trdhdthmu;htbemdmmuhdt: Constant coupling and wniform gain at all waveln
ace thoy obtaimed. Swicches ace provided wheraby two degreess of priluary o sscondary conpli
can be obtained in the second two r.f. ansformers whilt the antenne compensator permits
thres degrees of antenna coupling. Switches are slso provided by which wabiliring resstances
cat be connected into the grid circwite of the Gest mod sscond mbes when pecessary. The entive
vnit is sxtremely fexible and can be wiljosed for maximym efficiency ander widely varying
conditione. Amplifier Dimeraions: Width &%, depth 104y, height 5%i.

The Antenna Compensacor is supplied with the No. 710 Radio Frequency Amplifer, It consists of a thrae-
point switch and a small variotieter. The aptenna coapling is varied by means of the switch. The variomster is
connscted in sefics with the secosdary of the inpnt treraformer or antetna coil and is incduded in the mined cirouie
controlled by the mntenna section of the wning cendenser, The cotpasator variometer i adjused in conjusc-
tion with the antenna section balancing condenser wo that the aotenne tuned ctost will stay in tesonance with
the remeining tmned circoit af all wavelengthy withomt the further pdjostinent of the compensator cootrols. Tha
campensatec awitch and vatiotzeter ace contvolled by the two halves of o single knch, The compeisator can be oeed
w4 Bnal edjustenent in order to obiwin the greatest pomible volume from a distant sation.

No. 710, Radio Frequency Amplifier List Price £55.00
. ..f . t-

1
'
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_ REMLER

~H 1. 19248

BULLETIN NO. &

'SERVICE FOR SET BUILDERS

GRAY & DANIELSON MANUFACTURING CO.. 260 FIRST STREET. SAN FRANCISCO, CALIF,

REMLER CABINET AND BASE

‘The Remler Infradyoe Cabioet and Base add che necosacy
™ finishing tuch (o the 1928 Infradyne Receiver. They make af tha
| Infradyoe a receiver which will harmonize perfectly with the rich-
est of furnishings and which is beautifal in ita simplicity.

The cabinet ix of formed sheet copper finished in twe-tone
5 brown crymallioe enamel. It fits over and cloeely the
presaed sted base oo which the ast ia butlt. Tha receiver and cah-
inet are set on top of the decorative wooden base which is Anished
in sabn walout,

List Price
No, 760, Cabinet and Base ... ..o v e S15.00

REMLER J/ufiugfne FOUNDATION KIT

The Infradyne Foundation Kit is the basis of the 1925 Infra- .
dyne Recwdvt. " Wiihi it aee includsd a drilled, pressed steel buse, .’
instrument panel, bronze cantrol paneds, and all of the small parts :
which would otherwise bave to be gathered together from variom |
avurces, When the Frundation Kit is employed the builder of the
Infradyne is asmured of materialy of the highest <lam and of o re-
ceiver that will fupction perfecty and that s the #gual in conmtuc-
tivnal details of the hlgﬁaul priced facory-built seta. The bropze
control panels and special hakelite fictingn inmre n standard of ap-
pearance sechnd to none. With the Foundation Kit are included
Blueprintt and com ﬂt and detailed instructions covering building
and opmm-p of t

ollo‘wm.gmm:numclndndini‘hclu Fwndnumxu‘. Amnfﬁuﬁtmﬂmmtﬁg_ . -____'_"':-:_i"’j
Jhyﬂu utt {dea of the nﬁ_dmkhﬂ bren taken-cmeof -y witl .ptmwy a T T
— == paThnl reAllzaton saving af um!, eneigy anl:'l expenie which the Kit ofern.
1 Fressed Steel Base (11x26x1'5), il Bindi |
1 Pressed Siee] Ingtrumert Panel. Speuml Ad;mbla Condenser with Bracket At-
Z Bronze Control Papels
1 Remler Mo, 1101 Edal 2 Spectal Bakelite Terminal Blocks,
1 Eemler Mo, 110R Dhal Compless with Special & Special Molded Bakelite Knoba
1 Bolkceli
1 Remler 539 Condenmer. 2 Bxteraion Shafte,
4 Remler Ne. 50 Sockets. * 2 Bheostut Levers,
1 Frost 2% Ohm Rheostur. ;Zw_ﬂggﬂw&m
I Frost 4 Ohm Rheosiat. 2 Special Nickel-PMaced BErackats,
L Fros 10 Ohm Eheostat. % Spocial Bram Spacers,
1 From MNo. 953 Juck. - 2 Nickel-Plated Brass Thresded Bushing.
1 PFioar No. 934 Jack with Duidized Mets]l Bushing 1 4" 23" x %" Bakelite Strip.
1 Yaxay Ne. 69 Switch, 1 Battery Cable Clamp.
— 3 Remler Mo 33 Cholm-Goile: —— - 1 %" Pl Washer,
1 Electrad Type P 0O02% Mid. Cmdmm 3 1%%" Fibre Washera,
I Hlectrad Type P .001 Mid. Condenser. 1 2" Fibie Washes,
3 Blectrad Type F 003 Mid, Condensers. 2 Wickel-Flated Washers
, 1 Hlectrad Tmﬁs D002%5 Mfd. Condenser with 2 oz Bradu-
Special Ara Atmmched. 21 6.32 x 4" np, Machine Scrows.
1 Cpupling Cail fi 6-32 x 33" n.p. Machine Screws,
1 2Ohm Resistor. 7 6-32 x V1" np. Machioe Scrawas.
1 4-Dhm Reslmtor. 1 6-32x 33" o.p. Machine Scrawa.
1" %-0Ohm Registor. 8 6-32x %" np. Machine Screws.
1 6-Megohm Dorham Grid Laak. 42 832 x 3" np. Hex. Nuts .
1 Eby "Antenna” Binding Post 2 21/647 x 36 Brass Hex. Nuts, L
1 EI:y Ground™ Bioding Post. 4 Soldering Logs. :
# fe Battery Cable & Priot. N
12 Peces Colored Wire. 1 Iostruction Boak. ;

No, 75¢ Foundation Kit Unassembled.. st Price §52.00

The following acressories will he nesded: 1 ﬁ—\l"ult Stm'anx: Banery (A0 ampere-hour capsrity or larger), 3 3
45 Volt "B Bacteries (Eveready No. 770 or Layerbilt ot Burgess No. 10308), 1 "C* Battery (See Tube Mies. ]
Specificationa), 5 TX 301A (UX 201A) Tubes; 1 CX 112 {Ux 112) or CX 3?1 (UX 171) Tube, 4 CX 299
{LD( 199) Tubee Suitable Lond Speaker, preferably of the cone type.

SOLD THROUGH JOBBERS w

CHICAGO © EASTERN WAREHOUSE, ELKHART, INDIAMNA NEW YORK
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WANTED

b , .

2. .Q._D-.Wx_i (monthly)
Voil. 1 - #4 Oct, Mov. Dec. 1937 7

VYol. 3 - #2  June-Dec. 1939

5. Zedlafaus.
t., Dot., 1921 -
' > SeBt vesE i
Aug 193%0@ : ’
4. Electrical Exrperimentaras
Tey, June, Aur., Sept., Oct., Nov., Dec., 1913? "
Jan., April, S 1914
Jnyention )

1922 Feb, Hay
1929 May & Juns

E M—* Jnse 3 I
ph J. Simpson
Jan 1949 85-3% 158nd Btreet
Jamegica 342, L. T., N. Y.

SKE OVER
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WANTED as of JAN 1 1950;

— - BLEGCTRICAL ETRERIMENTERS:

1913 May June Aug Sept Oct Nov Dec. : 7
3934 Jsn Apr. o
RAdT0 NEWS
. 13921 Sept Dok : z
|l___. B .. 3CGIENGE & INVINTION
| 193 Yed May a

. ¢ b GAPAGITORS Mon%hly Bulletin

J193Y Vel 1 #4 0ot Nex Dec 1
1939 Yel 3 #2 June te Des 1

@ 8T SPECIAL BULLETIN
1919 MiZget Eiitian 8 pages only 1

RADIO & TELEVISION MAINTSNANCE
__.1951 May Hov . o . 2

HADIQ BROADCASTS

. 1922 July iuvg Sapt Qct Nov Dec -6
1923 Feb Nov 2
1324 Kevw 1

EQUIFMENT NELDZD

Crystal wheel for TURNEY GRISTALUI DETEETGH
— 600 T Deferest Honeycomb Coil
" EI CO or similer 3PARK COIL
S " BT 00 BELIXES L
) Several rixed sendensers by E I GO
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Informationen

Die folgenden Seiten sind zusatzliche Informationen, andere Schaltungen
des Entwicklers E. M. Sargent, sowie Artikel iiber den "Infradyne"
spaterer Jahrzehnte.

Restauriert: Edi 207 / 235
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An Ultra-Selective Crystal Set

The First Unit in a Series of Circuits Involving a Minimum of Discarded
Parts As More Elaborate Sets Are Built

ANY new or so-called new cir-

cuits have come on the marker,

held sway for 2 short time, and
then died a sudden death. Some had
been discarded vears ago, because of in
herent faults, only to be resurrected by
some well meaning experimenters who
had accidentally stumbled upon them.
Others, such as the Cockaday, Hark-
ness, Browning-Drake, and the Roberts,
were real contributions to the radio re-
ceiving game. However, after playing
around with all of these circuits for the
past three years, the leading radio fans
who like te build their own have about
come to the conclusion that, tube for
tube, one good circuit is about the equal
of any other good circuit, all of which
brings us to the newest development,
namely,—the series of circuits.

This series of circuits, the writer be-
lieves, will fill a long-felt want on the
part of the radio set builder. Roughly,
the idea is as follows: Let us assume
that our set builder has not much ready
cash awvailable and is rather doubtful
about just how deep he wants to go into
the radio game. After looking the field
over, he decides to start in with a crystal
set. At the same time, he is a believer
in guality and therefore wants a crystal
set on which he will not have to listen to
the nearest and most powerful station
all the time but on which he can take his
choice of programs as between local sta-
tions. A sct of this type requires a few
dollars more for material than the aver-
age, but is well worth it in results
gained.

Proceeding along these lines, our radio
fan builds his crystal set, puts it on the
air and, as is the case nine times out of
ten, is immediately inoculated with the
radio bug. He wants a larger sct and
finds that in order to get it he will have

B_y E. M. Sm‘gcw.f

LIST OF MATHERIAL USED
Sprpgewt Inpol Cwil.
Femifery Clip mmd Lenad.
i (e ler A sl
B3l Remier Condensers, 0005 mid.
vl fn b malem.
Linewln Crysinl Delecinr.
H. M. 5 (pen Javk.
==fhw. Db

Eihy MEimaline asis,

Btakelite Pamel, 2000 x 7 x 10 o
Buseboard, 34 x 730 x 15 in,
Makellic Stempe, £/006 « 390 % 3 in

Boar, G Woosadl Serews, . H,, S50 Tong,

02 Machine Sevews, 12 in oo,
with mnis.

12 im, Angle Brackels,

BN e ko [

L)

;a'.g_I.Pn.':r.r.l'.I’f:u- of .(.:'.p.r;.,r;.'ﬂtd Ser.

to throw away practically everything
that he has in his present one, This is
where the series of circuits steps in to
help out the pocketbook of the newly-
made radio fan. Instead of having to dis
card entirely his crystal set, and buy an
entire set of new parts, he finds that Cir-
cuit No, 1, which is a very efRcient one-
tube set, can be easily made in about two
hours by slightly redesigning his present

Fig. 2. Rear Fiew of Crystal Sel.
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set, and finds to his further surprise that
this same circuit Mo, 1 ean later be ex-
panded into a two, three, or four tube
set, USINgE the same in.mrl amd baseboard
];n_l.{:n;l: and the same cabinet in which the
eryvstal set was originally built.  Not
only that, but by redesigning the panel
and cabinet when the five tube stage is
reached, and using the same parts with
a few additions, this same set can be built
right up to an efficient cight tube super
heterodyne.

Obviously it is nccessary that these
circuits be at least the equal of any others
using the same number of tubes. This,
the writer believes, has been accom-
plished. Incidentally, it should be stated
that all of these circuits are not new
and that the writer 15 not laying claim
to any orginality in a great many of
them. 'T]\l:_!.' will not put the Bmu'ning—
Drake, or the Cockaday, or the Haynes,
or any other fundamentally good cir-
cuits out of date. On the other hand,
several excellent ideas have been bor-
rowed from the above named circuits,
as well as from a great many other cir-
cuits that have appeared in print dur-
ing the last few vears. The one object
has been to develop ten highly efficient
radio receiving circuits from a crystal
up to an eight tube set, having as the
most important considerations maximum
selectivity, good tone quality, and ability
to receive distance. No reflex or trick
circuits are included in the series. All
of the sets, including the crystal, are
selective enough to separate all local
stations, one from the other.

13



Circuit No. 0—A Selective Crystal Set
HE circuit numbers in this series,
with the exception of Nos. 9 and

10, correspond to the number of tubes
used. It has been unkindly suggested
that the numbers are also an indication
of the results that may be expected, but
this 1s unfair to the erystal set. The
crystal set is selective, sensitive, has good
tone, and 15 not in any way critical to
operate.  In fact, it will be a distinct
surprise to those who have never before
operated a good one. There is no reason
why a good crystal set is not a perfectly
practical proposition, and the writer at-
tributes the pour quality of the present
ones to the fact that the engineers who
are capable of designing poud crystal sets
have been concentrating their attention
on the multi-tube receivers,

Bearing in mind the fundamental ide:
that the same parts are going to be used
over and over again in the later sets, the
radio set builder finds himself in a dis-
tinctly new position regarding the cost
of his crystal set. He can now afford
to immediately buy enough high-grade
parts to get the results that he wants.
Figs. 1 and 2 show the panel and the
back of the crystal set, while Fig. 3 is

o

|

L_\;_ I
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Aemdrr 20 Couplar

Fig, 3. Circuit Diagram far

¥

a wiring diagram, an inspection of which
will show why the set is selective. There
are three tuned circuits between the in
coming signal and the crystal detector,
and these three circuits are plenty 1o
filter out any but the most powerful in-
terference.  The perspective sketch in
Fig. 4 will help those who have diff-
culty in following a circuit diagram.
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Frg. 5. Constructional Details of Sargear Input Coil,

T'he Sargent input coil, Fig. 5, con-
sists of 60 turns of No. 24 double silk-
covered wire wound on a piece of 2-in.
Formica tubing 234 in. long. This coil
is tapped every 15 turns and each tapped
section is separated from the next by a
spacing of about 4 in. The best way
to take off these taps is to slip a small
square of heavy paper or empire cloth
under every 15th turn when winding the
coil. Then cut four pieces of bus bar
wire about 35 in. long and bend them
L shape. Scrape the insulation off each
of the four wires where they cross the
paper squares and solder one of these

HHE
C

l
i

(%

.-_J_|1ij'.ll

|

Selective Crysal Receiver.

bus bar taps at each square, so that
the bus bar stands up at an angle with
the coil, as shown in Fig. 2. The small
square of paper will protect the windings
of the coil from any injury while solder-
ing. The paper squares may be removed
if desired after the taps have been at-
tached,

It will be noticed that no provision
has been made for a tap switch on the
panel. This is done purposely, because
the taps are not intended to tune with
but are merely to adjust the coupling
between the set and the antenna and

Fig. 4. Perspective Sketch of Completed Receiver.

Tell them that you saw it in RADIO
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ground in use. Once this coupling has
been et for the antenna and ground in
question, it need not be changed. Ad-
justment is made with a small No. 48
B battery clip and a flexible lead wire
about 6 or 8 in. long.

The radio frequency transformer used
in the set must have an adjustable coup-
ling coil, and can be bought almost as
cheaply as it can be made. The writer
has selected the Remler No. 620 Coupler
as being the best for this use. How-
ever, for those who wish to make their
own, the specifications are as follows:

The primary is wound on a piece of

formica tubing 2 in. in diameter and 214
in. long and consists of 70 turns of No.
28 D.S.C. wire, The secondary is
wound on a piece of 1%%-in, tubing, 34
in. long and consists of 25 turns of No.
28 D. 5. C. wire. The secondary must
rotate inside of the primary and be ad-
justable by a dial from the panel. The
panel layout and drilling instructions
are shown in Fig. 6, the numbors on
the panel remplate referring to the drill
sizes to be used. All No. 18 holes are
to be countersunk. Plenty of clearance
has been allowed in every place where
a condenser shaft comes through the
panel so that if a slight mistake is made
in drilling the holes for the screws, the
shaft will not bind. The panel is laid
out for two .0005 Remler Condensers.
If any other condenser is used, the con-
denser drilling will have to be changed
correspondingly. This same panel lay-
out is used, with a few additions, up to
and including the four tube set.

A word about variable condensers.
There are so many pood ones available
on the market that it is not possible o
select any one make and say that is the
best. The standard of variable conden-
sers has been raised so much in the last
ecighteen months that most of the bétter
known makes are almost perfect, both
electrically and mechanically. However,
in certain of this series of circuits it is
absolutely necessary to have a condenser
with a neutral shaft; that is, a shaft that

(Continued am Page B0)
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the Set |
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W‘HEN your radio set begins
I' to act queerly and symp-

toms of hoarseness appear in your
| loud speaker, when distance dies and
locals lose their accustomed appeal, ||
don’t blame the set — first. The
best car in the world won't run on
tlat tires. You probably have a tire ||
gauge to tell you the air pressure in
vour tires. Hoyt meters in your
| radio set will prevent the flat tires of
radio — discharged batteries, loose |
connections, and poor tubes. With
out meters, a radio set in trouble is
anyone's guess. With meters, you
can diagnose the trouble. Usuall,

set — use Hoyt meters and place
the blame where it belongs

i
I Send for catalogue deseribing the cmtire
line I."_Ir Hl’l_'rl Badio Meters

wment fl:l"' CUETY lise

arl ErErrus

Burton-Rogers Company
26 Brighton Ave. Boston, Mass, ||
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yuu can prevent it. Don’t blame the ] |

ULTRA-SELECTIVE
CRYSTAL SET
(Continued from Page 14)
has no electrical connection with either
set of plates, and the Remler condenser
fills this requirement very nicely. That

is the reasun that it has been chosen,

A baseboard is not needed if the set
builder never intends to make more than
a crystal set out of it. However, for
one tube and more, a baseboard is needed
and later trouble will be aveided if the
binding post strip is mounted as shown.

jack, it will ruin it as well as make the
set very noisy. It is best to tin the ex-
treme ends of the jack terminals,
whether or not they are already tinned,
using as little flux as possible, then tin
the wire and use no Aux whatever when
Jjoining the twa,

The operation of the crystal set is
simple. To begin with put the antenna
clip on about the second tap from the
bottom, and turn the coupling coil so
that the coupling is a maximum. Adjust

the erystal until static or some noise is
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Fig. 6. Panrel Layout.

A great deal of the efficiency of Cir
cuit No. “0O" depends upon the choice
of a good erystal detector. The detec-
tor shown in the picture is a Lincoln but
as this detector may not be available
everywhere, the builder may substitute
any similar type. [t is best to have a
detector with a semi-permanent adjust-
ment, which is at the same time easily
accessible to change when needed. A
“fixed" detector is not recommended.
For the erystal, use a good piece of ga-
lena, cither mounted or unmounted, or
an A-1 Crystal,

The parts are wired up as per the
diagram in Fig. 3. Use No. 14, round,
bus bar and solder all joints. Spaghett:
may be used where there is danger of
two wires crossing and forming a short
circuit in the set. Aside from insulating
against short circuits, spaghetti neither
adds to nor detracts from the efficiency
of the set and can be very conveniently
left out. The writer does not recom-
mend rosin core solder unless the set
builder is an expert mechanic. Quite
frequently the rosin will stick two wires
together and at the same time form a
thin insulating film between them which
will hinder the passage of the current
and many hours can casily be wasted in
looking for one of these rosin joints, It is
best to use the solid wire solder and a
good grade of non-acid soldering paste.
Use a great deal of care in soldering to
the jack terminals, because if the solder-
ing paste runs into the insulation on the

heard that indicates that a sensitive
point has been found. ‘Then turn both
dials until a station is tuned in. If
there is interference with any other sta-
tion, loosen the coupling, and, if neces-
sary, drop the antenna clip to a lower
tap. The position of the antenna tap is
in no way an indication of the amount of
energy being used in the set or of the
strength of the signal that will be heard,
and very frequently the strongest sig-
nals will be received with the loosest
antenna coupling. ‘This crystal set is
selective enough so that a large antenna
can be used to get good signal strength.
The results that may be expected will,
of course, vary greatly with the locality,
with the individual operator, and also
with the care with which the set has
been built. The writer is going to risk
a laugh from the old timers by stating
in plain print that this set will operate
a sensitive loud speaker on nearby power-
ful stations under pood conditions. The
loud speaker operation, of course, will
not compare with that of the tube sets,
but it will be loud enough to be heard
distinctly all over a medium-sized room
when everyone in the room keeps quiet.
The set will not receive further than
the local stations except under extra-
ordinary conditions, under which it
might be possible to get 300 or 400 miles
on earphones. Earphones are recom-
mended as standard equipment for this
set, regardless of its capahilities of
operating a loud speaker. I

Fig. 7. Binding Post Strip.

Tall them that you saw It In RADIO
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An Efficient One-Tube Set

The Second in the Series Started in December Radio

AVING built the ultra-selective
Hcrysra! set described in December

1925, RADIO, you are now
probably ready to substitute a vacuum
tube for the crvstal detector. This can
casily be done with the former set as the
basis by removing the erystal and adding
a few parts, or the one-tube set can be
made as the initial unit by these who
have not made the crystal set.

A comparison of the materials re-
quired for the one-tube set with those
required for the crystal shows that the
only discarded apparatus is the crystal
detector, which may be used in a future
reflex set. Aside from the storage bat-
tery the new parts are inexpensive. The
writer recommends the use of the stor-
age battery tube.

The crystal detector is removed from
the panel and a three plate variable con
denser put in its place. A small copper
shield should be put on the panel under
this condenser, this shield being ground-
ed. Care should be taken that none of
the screws in the condenser are allowed
to touch this shield, and it will probably
be best to use two or three washers as
bushings between the panel and the con-
denser to make sure that no undesired
contact is made.

A rheostat is mounted in the lower
right hand corner of the panel and the
battery switch on the left hand side at
about the eenter, as per the template,
which is drawn for the apparatus speci
fied. Slight changes may be necessary if
other equipment is used. The baseboard
layout looks to the future and the parts
are so placed thar they will not have to be
moved when the parts are added later for
the larger sets. The writer thercfore,
recommmends that this layout be wvery
carefully followed. It is advisable to
use a good quality, non-microphonic

By. E. M. Sm'g:_wr

LIST @dF PARTS
N

A-pinte condenser (B T.)
Z-im. dlinl
20 ol rhensiat (1. 8, L.}
il mfil. condenser (N, YLD
JvkE Fiendon.
o omeg. grid leak {(Iaven).
vacuum fube socket { Hemlerd.
Binding Poests (Ehyd,
Winment swilich (0. H. ).
5 it roond bos wire,
lengihs spnghetil.

From Creysinl S«
Input coll tdes, In Dee. HATTO).
eoupler {ditto).
varlahle condensern, {(ditia).
hattery ellp and lend.
open orl. Jack.
imding  posts.
Panel TxioxE 16 In.
lmsehonrd HETi IS In,
Bimkelite strip & /10x 3 xi in,
MNo. 6 wood serews F. H. %5 I

long.
ditie §. H.
8% In., angle brorkets.
i, 32x%% In. machine merews,
/32 hex. nuts
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aze. Lo tact, the writer has never been
able ra discover why 00025 mfd. should
have been decided on as the proper size
for a short wave grid condenser. The
early experimenters used wvariable grid
condensers for which the most efficient
dial serting was about 15 degrees which
corresponded to about 00005 mid. ca
pacity. Some of the earlicr receivers held
to this variable grid condenser idea, but
it was discarded in favor of the fixed con
denser, probably because inexperienced
operators persisted in trying to tune in
stations with this dial.

A variable grid condenser is not a ne
cessity but it is a great advantage to use
one of approximately the right capacity.
Tests show that the best results are se
cured with 00005 mid. and a 5 meg
grid leak. Incidentally this grid leak

Panel Fiew of One-Tube Regenerative Non-Radiating Receiver,

sacket, like the Benjamin, in order to
minimize tube noises.

The grid condenser represents some-
what of a departure from the accepted

Rear Fiese of Receiver Shoaving Flacement of Parts

RADIO FOR JANUARY, 1926
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should be of high quality and should not
only have a 5 meg label pasted on it but
should be tested and guaranteed to be
somewhere in the neighborhood of 5
megohms. Grid condensers of the size
mentioned arc not obtainable in single
units and can best be made by putting
two 0001 condensers in series. The
pictures of the complete set, the wiring
diagram, list of material, and the tem
plate give all of the necessary informa-
tion for constructing the set.
Although this set is regenerative, it is
not one that will radiate and bother the
neighbors. The three circuit arrange
ment between the antenna and the tube
practically eliminates this radiation. The
regeneration 15 accomplished by means of
the three plate variable condenser, which
is used exactly as if it were a tickler
coil. The operator of this set will be
pleasantly surprised by 1ts selectivity, as

2%



it 13 almost as selective as the average
five tube tuned radio frequency receiver.

The operation of the set is rather dif-
ficult unless the operator bears in mind
the general lavout of the set and what
he is actually accomplishing by adjust
ing cach dial. The coupling dial and
the antenna raps are purely selectivity
controls and should not, under any con-
ditions, be used to adjust the wavelength.
This does not mean that they will net
affect the wavelength of the receiver.
On the contrary, they sometimes have a
very marked effect on the wavelength,
but it is not the right way to tune the set
and a much more efficient serting can be
found by changing the wave with the
two large condenser dials. Turn both
of these dials at once, keeping them as
near as possible on the resonant points.

For lecal reception, the three plare
condenser can be set at zero bur for the
distant stations it should be hnmght up
to the point of regeneranion. The dis-
tance that can be received depends al-
most entirely upon local conditions and

Lo e
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Wiring Diagram of Sargent Circuit No. 1.

set has the required selectivity to elimin-
ate the locals and has the sensitivity to
pick up weak sipnals. This is as far
as the set designer can go towards as-
suring himself of distant reception and
the balance is a matter of chance,

In the next issue of RADIO, the

detail. The writer would suggest, in
order to avoid repetition, that the read-
er lay aside this and the preceding issue,
because several of the parts, such as the
input coil, are used in a great many of
the later sets, and the instructions for
building, as outlined in the first article,
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An Efficient T'wo-Tube Set

The Third in the Series Started in December RADIO

S previously stated, all of the

sets in this series have been de-

signed with selectivity as the first
consideration, tone quality next, and
ability to get distance a third but still
an important factor. [t is the belief
of the writer that these three items
should be considered in this order in any
radio set, it being obvious that the first
thing to do is to be able to get the sta-
tion that you want, that after getting the
station it is next important to have it
sound well, and third, the ability to get
distance gives a greater choice of sta-
tions from which to pick a2 good pro-
gram, Following out this erder, Cir-
cuit No. 2 iz merely Circuit No. 1 with
one good stage of audio frequency added.
‘This is a set that will bring in all locals,
clear and loud on the speaker, without
any interference. The real long distance
fans will have to wait until next month
when Circuit No. 3 comes out before
they will be able to log a great number
of DX stations.

We are now fortunate in having at
our disposal a large number of extreme-
ly fine audio transformers. These trans-
formers not only have from two to
three times the power of the transform-
ers formerly available but they also have
flat frequency characteristics, which
means that they amplify equally well
over practically the entire musical scale.
It is, therefore, not an easy matter to
select the best. The writer has chosen
the General Radio No. 285, 6 to 1 trans-
former as being well suited for the re-
quirements of the series of circuits. This
transformer delivers about the same
power in & one stage amplifier that form-

3}? E. M. Sm;_gwfr

Rear Fieaq of Completed Receiver,

stages. Other transformers that may be
substituted are the Rautand Lyric, the
Thaordarson 2 to 1, the Karas Harmon-
ic or the Amertran De Luxe. Any
one of these five, when used with the cir-
cuit diagram shown in Fig. 1 will suc-
cessfully operate a cone type loudspeak-
eT.

The parts neeeded, in addition to those
used in Circuit No. 1 as described in
January 1926 RADIO, are one high
grade audio transformer, one vacuum
tube socket, one rheostat and two Eby
C binding posts. The panel layout is
the same as for Circuit No. 1 except the
holes for the rheostat to be placed in
the lower left hand corner, correspond-
ing to those in the lower right hand
corner. This makes a well-balanced
panel which remains practically the
same for the subsequent three and four
tube sets.

The placement of parts is shown in

er transformers delivered with two  the rear view of the completed set, which
anr leaves room for the addition of a third
and fourth tube. To facilitate wiring,
the rransformer should be placed with
M
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Fig. 1. Diagram of Circuit No. 2 for the Efficient Tawo-Tube Set.
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the primary toward the panel. The
set should be wired up with No. 14
round tinned wire, spaghetti being used
in any places where the wires are likely
to short-circuit. Otherwise, insulation is
Unnecessary.

The operation of Circuit No. 2 1s
exactly the same as that of Circuit No. 1.
The first adjustment is the battery clip
on the input coil. This clip should be
set on the tap which gives the best se-
lectivity and all-around results. The
coupler at the bottom of the panel in the
center should be set in a position so that
the coils are about 34 of the way un-
coupled. These twa are selectivity con-
trols and in no case should be used as tun-
ing controls to vary the wavelength. Al-
though the variocoupler may look like a
tickler coil, it is not one, regeneration be-
ing accomplished with the three plate
condenser at the top of the panel. This
condenser should be brought into the re-
generative position, which will be about
half way in, and then the two large dials
turned in unison to locate the stations
that are on the air. The best voltage to
use on the detector is 2274, and the
transformer should be provided with a
€ battery of 414 volts.

Circuit No. 2 will operate fairly well
with dry cell tubes if the builder has not
had storage battery tube experience. The
recommendation of the writer in a pre-
vious article,—to hock everything in-
cluding the family silverware in order
to get a storage battery—still stands if
the builder expects to get the very best
that is in the set.

The selectivity of Circuit No. 2 is
something to be marvelled at and com-
pares very favorably with the best neu-
trodynes. A recent test made at a dis-
tance of one mile from KTAB, 1,000
watts, 240 meters, proved that with a

(Comtinued on Page 52)
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(Continued from Page 50)

plaint amongst the listeners who like
their American cousins have come to re-
gard dancing as part of their evervday
life. Diance music at present is restricted
to three periods a week, when the band
of the Savoy Hotel, that resort which
is 50 much favored by the American tour-
ist, plays selections from its repertoire.

Announcing in the B. B. C. is not
carried on to such an extent as it is in
the States, and long intervals frequently
elapse before the new listener can as-
certain to which station he is listening.

This article would not be complete
without a few words as to the possibility
of Anglo-American broadcasting. The
erection of the high power station at Da-
ventry in England and the projected
high power station at Bound Brook, New
Jersey are undoubtedly the precursors
to this form of broadeasting, and Ameri-
ca may expect to hear some of the Eng-
lish programs during the winter months
which will be rebroadcast through the
American stations. This will aid in
cementing the friendship between the
two great English speaking nations.

AN EFFICIENT TWO-TUBE
SET
(Continned from Page 11)

small antenna it was possible to tune in
on the loud speaker, without interfer-
ence, station KFRC, a 50 wartt station
on 268 meters, fourteen miles away. [t
was further possible to tune in between
these twa stations and locate the wander-
ing wavelength of KRE, which has a
peak on about 256 meters. KRE was
three miles away and using 50 watts.

This extreme selectivity cuts down
the distance to some extent, but in lo-
calities which are not so congested, a
large antenna can be used and this will
bring in the distant stations with maore

| power. To the writer's knowledge, there

is nothing except a single circuit regen-
erative receiver that will do any better
on distance using two tubes than cir-
cuit No. 2. A radio fan located at Mo-
desto, California, recently reported that
using Circuit No. 2 in combination with
a Western Electric power amplifier he
has logged 82 stations, among them
being KDKA and several Chicago, Cin-
cinnati, and Kansas City stations, This,
however, is to be regarded as exceptional
performance and can only be duplicated
in the best of locations.

As stated before, the DX fans will
have to wait another month for the set
that really “brings 'em in with a roar,”
but it will be out in the March issye
and the writer believes it will be a treat
when the details are given,

National tests of radio reception to
study the causes of fading are to be con-
ducted by the Stewart-Warner Company
in co-operation with Northwestern Uni-
versity on February 9, 10 and 11 from
8 to Il p. m., central standard time.

!
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An Efticient Three-Tube Set

Consisting of One R. F. Stage Detector and One A. F. and
Based Upon Circuits Previously Described

By E. M. Sargent

of Circuit No. 3, the writer would

like to answer one or twao questions
which have come up several times since
this series was started. Ohne question
which has been asked repeatedly is re-
garding the use of a crystal detector. It
seems that many radio fans are under the
impression that in order to get good
tone from a set it is essential to use a
crystal detector and conversely, when a
crystal detector is used, perfection of
tone 15 bound to follow. This, the
writer believes, is an erroneous idea.

It is true that, as a general thing, a
crystal detector has a better tone than
a tube detector, but this is not because of
any inherent fault in the tube; rather,
the trouble is usually with the operator
of the set. It is natural with a tube set
to try to work it at its maximum ca-
pacity so as to get all the distance and
volume possible. If a local station is
coming in clearly on the headphones, the
owner of the set usually proceeds to see
how loud he can get it and the resulting
overload on the tube causes distortion,
Overloading a crystal detector in a erys-
tal set is impossible and hence the tone
delivered is always good.

A simple experiment will convince
any crystal set owner that his crystal
set is not delivering to the earphones an
exact replica of the music that is being
radiocast. Tune the set to some station
that is coming in fairly loud and then,
without changing the tuning dials, life
up the cat whisker and set it down in
several different places. Notice that the
tone of the music has slightly different
characteristics every time the cat whis-
ker is moved to a new place. [t is there-
fore clear that all of these different tones

BEFDRE starting with the details

fre e oL

£ =000 's o senea),

cannot be correct and it is more than
likely that not one of them are, which is
another way of saying that even a crys-
tal distorts.

When used in a reflex set, a crystal is
much more likely to distort because of
the heavy overload put on it by the radio
frequency amplifiers ahead of it, and
as a general rule better tone quality can

Krar View of Completied Uhree-Tube Sei.

tone can be still further improved by
eliminating the reflex and using each
tube for but one purpose. That is one
reason why this series of circuits con-
tains no reflex sets,

Another question that has come up
several times is regarding the substitu-
tion of parts which may already be in
the work-shop of the set puilder. The

be obtained with a tube detector. The circuits of this series as described are
© = O @ s,
E’i ) @] [T Y
]
@ @ 3 |© =

Fig. 2. Baseboard Layoui for Three-iube Sei.
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Fig. 1. Cirewit Diagram for Efficient Three-tube Sel.
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made to operate most efficiently with a
given set of parts which are specified
with each circuit. This does not mean
that in certain places other parts will not
work just as well but it does mean that
if the circuit is to be given a fair trial
it should be made up exactly as described.

Now to Circuit Ne. 3. Fig. | shows
the wiring diagram. The panel layout
is exactly the same as in Circuit No. 2,
which was described in  February
RADIO. The added parts for the three
tube set are: one socket, one 1 mid. con-
denser, and a tube. The input coil is
used between the antenna and ground

{Continued om Page 50)
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AN EFFICIENT THREE-
TUBE SET

(Confinued frﬂm Page 14)
and the first radio fregquency tube and
the Hemler oscillator coupler becomes
the radio frequency transformer between
the r. f. tube and the detectar. The
socket s added at the back of the base-
board and at the extreme left. The
rheostat on the left hand side of the
panel 15 shifted to control the r. f. tube
only, the detector and audio tubes being
handled by the right hand rheostar. A
spring detcctor socket should be used to
avoid howling and microphonic noises
from the detector tube. Either a Benja.
min or the new Eby spring socket is
recommended in this place. The wiring
is very simple and may be followed out

| from Fig. 1.

‘I'he results obtained from the three
tube set will depend largely upon the
patience used to master the tuning.
There are many controls on the panel
and it is necessary to operate cach one in-
telligently to get the most sensitive re-
sults from the set.  The operatar should
understand what each control is for.
Anv set that uses one stage of tuned
radio frequency and a regenerative de-
tector i3 very tricky and will de many
strange and unusual things if not handled
right. On the other hand, it is a very
efficient combination when operated prop
erly.

Tuned radio frequency amplifiers al-
ways have a strong tendency to oscillate
and some means of oscillation control
must be introduced to hold the set down.
In a circuit like this where a few turns
in series with the plate are eclosely
coupled to the grid coil of the following
tube, which is tuned by a condenser, the
effect is the same as if the plate circuit
itself were tuned. Loosening the coup-
ling between the few plate turns and
the following tuned grid coil leszens the
reacting effect of the grid coil and hence
E(‘ﬁ}'ﬂ.‘ﬂﬁ tltf tl.'l'll:lt'[ll':_l' fur “ﬂ.'i]]rltil'lll ILI'I
the first tube. “Phis coupling ean be
toosened to such a degree that regenera-
tion will take place but no oscillations
will occur. This is the most efficient
point at which to operate the radio fre-
quency coupling.

Eeferring to Fig. 1, the rotor of the
Remler coupler is in the plate circuit and
the turns on the stationary coil are in
the following grid circuit which is tuned
to the same wavelength as the antenna.
With the rotor tightly coupled to the
stator, the tendency to oscillate is so
strung with the rheostat turned up that
the whole st will be locked tight. As
this coupling is gradually loosened and
the two tuning dials slightly readjusted
to keep both circuits on the same wave-
length, a point will be found where the
ascillation will cease. This is the right
setting for the coupler and once it is
found it can be left practically un-
changed. This setting should be de-



termined when the radio frequency rheo-
stat is turned at least three quarters of
the way on, and the 3 plate condenser
set at zero.  Although this coupling will
vary slightly with the wavelength, the
difference can easily be made up by
changing the setting of the radio fre-
quency rheostat.

This method of aveiding oscillation
takes the place of neutralizing. It is a
little better because a point can always
be found where the oscillations will stop,
while with a neutralizing system, the
services of an expert are somictines re-
quired to find the neutralizing point,
The same thing is accomplished by both
methods.

The three plate condenser supplics the
rfg‘.‘l]t"rﬂr'iflﬂ !'r(]l :]1: dl."tl.'l.'tul TU}J-E' ﬂ“d
the operation of this condenser will be
very much as previously described in con-
nection with the two tube set.

Operation: Use two hands to operate
the set. Remember that tryving to get
nine tube results on three tubes requires
plenty of work on the part of the opera-
tor, and act accordingly. “Cross'” the
twao dials slowly up and down the scale.
This means to rotate one slowly from
zero to maximum and keep continually
l'”.l.t Elﬂ"ﬂ.r]\' f[dmng bﬂfk .‘l!“l Eﬂrth veT
the point of resonance {where they are
on the same wave) with the other. The
tuning will be very sharp on the right
hand control and any except local sta-
tions will probably tune out in less than
two degrees.  “The set is very selective—
even more 0 than Circuit Mo, 2,

Under the most favorable conditions,
I]1t st !:I.'l:i d.‘l“'H.' Ewiy tlll:l'llS:l."ll '||:|”f.\ omn
the loud speaker. To be exact, the set
located in Oakland, Cal., has received
WEBH, KYW, WHHE and KDIKA.
How near these results can be duplicated
depends on location, atmospheric condi-
:E‘]n.‘i -:l.”l.l. Th: lrpl'f:.[‘lra Prt.lh{ll".l] E‘PT!'\'
per cent depends on location and condi-
tions and sixty per cent on the operator,
And it s well to hear in mind that the
above results are under the most favor-
able conditions—not average conditions.

From ume to time a great deal has
been said about the effect of location on
radin reception. Do not rake this light
i!u-r A% [”"..:ltl.“ll Mins l.'\'(‘r_'.'lfl'ilh.f_. l'].-]“.'
writer had this forcibly impressed upon
him several months axo while carrving a
self-contained  portable  receiving  set
around town in the back zeat of an aute-
mabile. A start was made from KGO
-'l]'l.l:! :.1“.' '||]:“.'hi|“." l.ITII'n'("['l d!‘r{":tl'r -'l‘-'\':l:l'
from the station for about three miles
along a street which had no street cars
but which was crossed in several places
by high power lines. There were points
along the street where it was impassible
to pick up the program and other points
where it came in very strong.  These
dead spots would suddenly appear for no
apparent  reason and  they  were un-
doubtedly caused by  reflection  from
power wires or other metallic objects n
the vicinity. A lack of signals in one

81 ]‘rmpect Street

wWrite for catalogue,

CARDWELL
CONDENSERS

. a condenser yvou c¢an depend on!

I'he New Type “E" Comndenser, with taper-
ing plates, answers the troight Frequency
Question.

holids calibration permanently,
with full size rotor, and full size sator
plates,

- will moum entirely behind a four-
inch dial, and extend less than three inches
back of the panel.

- is really low loss, aml mechani
rally pertect

i . s made in all standard sises, ae
reasunahle prices,

s ALLEN D.CARDWELL wre

CORPORATION

0055 mfd,
$4.73

Brooklyn, New York

if your dealer can't supply, order direct.
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AIRLINE MAP AND LOG

The best log and map we
SOC have ever seen. Very
handy and simple.
“RADIO"
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Take Your
Choice

SIGNAL
"LOOP AERIALS  srrcrye sos

A bracket type that attaches right onto the end of yvour radio cabinet or
a table type—you can't miss it on either one. When you buy a Signal
Loop you're buying more than just good looks. You're buying an
aerial backed by thirty years of cxperience in the manufacturing of
electrical equipment.

Where quarters are close, remember the bracket type loop attaches
right onto the end of vour set and does away with that “extra piece
o ;ppnratus." It turns a complete JB0° in the width of the standard
cabinet.

The table type is mahogany finfshed. All metal parta are heavily nickel plated.
A third tap iz provided for sets requiring it. Ask your favorite dealer to show
you the Signal Loopa—either type $8.50. You will surely want one.

IT'S EASY TUNING WITH
A SIGNAL SPIRAL CAM

Ii disaributes the wive lengihs svenly aver the 350" of tha
disl, Simlisns come o elearly w=ithowi interferencs. Juanl
wtep im wi your dealer’s and llI. himn u- ahaw yau 1ha
Sipnal Spirsl Cam Cond with  ths
patenied cam conirsl, Then yau -.rl appretiale why ithou-
sands ol Tuns hawe selerted this sandeier (60 theif aeki
abovas humdreds of stlier madesiers sn e madke
today.

The Bigsnal Spiral Cam Condenser b busll for por.
feoi eonirel of high frequency as well a2 low [re.
queney wave lengihs, Hesulis sre wniform =1 all
poinis an fhe dlal—the seiemiifically desigmed cam
takes gare of dhat, There s slualwiely na back
Imabs wnid & balspred comdition of ilie plaie sssembslis
pefunils & smesths velvely sriton thai makes luning
a plesssrs.  [besign permits single or thres.Bole mounting
and the sllsching of aif care Wanslormer direcily snio the con-

denuer
Dant e antisfied with “just comdemsers.™ Bes ihe “Sgiral Cam™ befars
00035 mnd 0005, M apd werth & lst mors.

you huy. Thres rapacities, ufl ome prae— W25,

Jobbers and Dealers: If you are not fully acquainted with Signal
Radic Products, we will be pleased te send you complete informa-
tion, Write us at once for literature,

SIGNAL ELECTRIC MANUFACTURING CO.
Dept. 3-B, Menominee, Mich.

1216 Hearst Building 408 San Fernando Bldg.

San Francisco Los Angeles

A.FIE_YOU A SUBSCRIBER?
SEND FOR TRIAL SUBSCRIPTION
£1.00 FOR 51X MOMNTHS

- Filter -+~

Condensers
sor ' B” Supply Unit

Four
All sizes—All spectications=—Meet all requife-

WRS 9%-PAGE
Radio Guide Book

“ghaerk fl™
the redin lam

Trowbid shsading chard,
List wf stadiony and Lag

RALID VALUES OY 4

Both aerlals are beautifully constructed. The bracket type Is of solld walout. |

=

Peofusely  Gllusirated amd
of jmberest far

Chwt avad hundreds n-_f

ments—hMade in three voluage ranges. Full spec- MONEY HACK
ifications and details at your dealer's or direst. | GUARANTEE
POTTER MANUFACTURING CO., Nerth Chicage, HIL | Voar satisfartion s ineured.  Servics sl quality

guaramlend o moner celumdnd,

weteds bere -eamplete stock

FREE A posisl brings gaur copy.
TOHIAY. Memtisn “Parific Radis

Wholesale Radio Serviee fnmp:nj‘
i Church Strest lhapl. AH:IZ

~2-haur service.

By:Fass and Fllter
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place seemed to be made up v more
sommewhere else.

An electrical map
would show your receiving set sur-
rounded first by 2 maze of water, drain,
vent and gas pipes, standing up like a
forest around it. Electric and doorbell
wiring would appear to be hanging like
vineg around these pipes.  In the center
of it all would be the furnace with large
pipes almost a foot in diameter, radiating
i several directions. 1f the house hap-
pened to be finished in stucco, a complete
iron wire shield would surround this en-
tire forest of pipes and wire, all of which
act like antennae and absorb radio waves.
Does this sound like an ideal place for a
radio set? It is no wonder that lowp
sets work better on the rop story of a
house than in the basement. There are
about twenty such electrical forests to
the city hlock, besides the street power
wires and phone wires. These wires,
being visible, usually come n for all of
the blame when a dead spot is encoun-
tered, although actually they form a
very small portion of the total interfer
ence to the passage of radio waves. It
5 no wonder that extreme distance is
not done very often in city locations and
it is easily seen why moving from a steel
frame apartment house to 2 ranch in the
country is like putting five stapes of
radio frequency into vour set.

However, that is getting away from
the storv. [n the average citv location,
Circuit No. 3 should do from 500 to
1000 miles at this time of the vear. 1f
the set fails to get distance don't rear it
apart amd change the hookup without
first taking it to the house of a2 friend
who has been getting distance, and try-
ing it there. Remember that the circuit
has warked and done good distance and
is not a trick circuit.  1f instructions are
carcfully followed the set and the results
can be duplicated.

of a city block

————

A. R R. L. BANQUET

(Continued fram Page 36)
“guaranteed npot to oscillate™  [don Brock
way, GPL, won the “hooby" prize, a booh
medal, afier a determined effort to do so0.
We are sorry that 6PL will be silent far s
indefinite period owing to college, as it was
an excellent station. Possibly Don mav find
time at & future dane, if he can ease up on
the Y. L.'s. If he can Charleston half as
well as his brother, W, W. Brockway, éMG,
he i all right The latter concluded the
entertainment with another Charleston, demn
onstrating the fact that he surely “knows
his stuff.” The bovs liked it

T. A. Graul, ex-85F, was introluced 1o
the gang. He was welcomed by the Cali
fornia representatives to the MNational Con-
venrion, whe remembered him as an excel-
lent code artist on a door Ley., He is a
real “ham™ and will soon become a “six.”
More power to him. He caun get it from the
Edison Co.

Dr. J. E. Waters, 6EC, of Santa Ana,
miade a good suggestion for handling local
traffic. He suggested 80 meters for this work
with a simple loading device 10 OS5Y. We
are tired of hearing the ald story abour Aus-
tralia being easier o 350 i1han a [reinit
twenty miles distant. Some of the old “ham
il‘llrlt' is lhl!l-l'ik lost rhis WAy todn,



transferred from the antenna eircuit to
the secondary circuit js reached when
M-~/R_ R, where R, and R, are the
respective circuit resistances of the an-
tenna and secondary eircuits.

The induced voltage into the secon-
dary is given by £,~—6.28 f M [, where
I, is the antenna circuit,

The wavelength of the secondary
cirewit L, €, may be found from an
LC table or, if desired, may be computed
from the formula: A=I1884+/L C.

The current flowing in  secondary
circuit may be computed from Ohm's
Law when the secondary eircuit is tuned
to the same wavelength as the anrenng
and both in turn are tuned to resonance
with the incoming signal, This iz the case
with which we are usually concerned
and under these conditions the compu-
tation is very easy, J=E/K where E is
the voltage induced into the secondary
and R is the resistance of the circuit
L, C.. When not in resonance with the
incoming wave, the formula

E
VRF 2w fl—122fC)?

must be used. This is of value in com-
puting the current that is received from
an interfering station that is on a dif-
ferent wavelength than that which it is
desired to receive.

The wvoltage built wp across the
secondary should not be confused with
the voltage which is induced into the sec-
ondary coil L,, as the woltage that is
built up ACToss the coil is many times
greater than that which s induced.
This is found by E=6.28 f L i, where |
is the current flowing thru the coil. Ln-
asmuch as there is no appreciable voltage
drop thru the grid condenser C, and grid
leak R, this may be considered as the
\-'ult.'lg: that is ﬁpp['icd between the grirl
and filament of the detector tube.

The Filement Cirenit is computed
by Ohms Law. We will assume that the
tube is a4 CX-301A. From the manufac
turer's specihcations we find that this
tube requires a filament current of %4
ampere and that there will be a drup ot
5 volts across the filament. A 6 wvolt
storage batrery will be used. Suppose it
iz desired to hrd out what size rheostat
will be required to cut down battery
voltage to the 5 volts that the rube re-
'|.|'uil{‘5. A.:\ 5 h‘ﬂlts '“'II][ h: tll:' l.ll'l:l]:l ACTO5ES
the tube filament, the drop thru the rheo-
stat must be | volt. Therefore,

R=E/I=1/.25—4 ohms.
lf il Cx'zw tui'.lf, “"I'lil:]l h;l.ﬁ H| ﬁ_l.ﬂ]n{"l'lf

current of .06 amperes and a 3-volt fila-
ment is used and it is to be supplied from
a B-volt storage battery, the rheostat will
have to be of 50 ohms capacity, as shown
by the same formula.

In Fig. 1, the grid return is shown as
going to the positive filament. This puts
the grid at the potential of that point

12

less a small drep thru the leak. If the
grid return is brought to the negative
filament, there is no drop thru the leak
and the potential is exactly the same as
the point to which the wire is attached.
If the grid return is brought to the nega-
tive .4 battery, the grid is one volt nega-
tive with respect to the filament on ac-
count of the drop thru the rheostar.

In the plate circuit the size of the tick-
ler coil Ly depends upon the closeness of
coupling. It should usually have from
%4 to U4 the inductance value of the sec-
ondary L,. Maost audio transformers have
A primary resistance of about 2000 ohms
and a distributed capacity of abour
00005 mfd. Suppose that the incoming
signal is on 600 meters. The inductance
of the audio transformer is so high as to
make passage of this frequency impossi-
ble. The only radio frequency path,
thercfore, is thru the capacity of the pri-
mary windings. The reactance of this
159154

fe
which shows a capacity of 00005 to have
a reactance of 6366 ohms to a 600
meter signal. This is usually too high to
permit the tube to oscillate and, there-
fore, a by-pass condenser C, is connected
from the end of the tickler coil to the
filament. 1f this by-pass condenser is
A01 mid., the reactance is reduced to
318.3 ohms for the same signal,

path may be found by Z=

The impedance of the transformer pri-
mary at one thousand cycles, which is the
avernge voice frequency, is about 30,000
ohms. The reactance of the by-pass con-
denser C, to a frequency of 1,000 cycles,
is 159,154 ohms. Thus the reactance of
the by-pass condenser to the audio fre-
quency is more than five times the imped-
ance of the primary of the transformer
and the by-pass condenser will not ma-
terially cut down the volume of the sig-
nal. If, however, a large by-pass, such
as 006 mifd., is used, the reactance to
1000 cycles will be only 24,858 ohms,
or less than that of the primary. Ower
half the signal will, therefore, be shunted
back to the filament and lost with such

(Comtinued an Page 61)

T

SARGENT CIRCUIT NO. 4
By E. M, SARGENT

Circuit No. 4 is exactly the same as
Circuit No. 3, as described in March
RADIO, except for an added stage of
audio frequency amplification. Fig. 1
shows the wiring diagram. On the
panel an extra jack is added 1 in. above
the jack on the No. 3 panel (1 in. be-
tween centers) ; otherwise the panel is
exactly as before. This added stage of
audio frequency is controlled by the same
rheostat that controls the first stage. The
parts necessary to convert a No. 3 set
into a No. 4 are: A Daven No. 42 re-
sisto-coupler, a .05 megohm Daven re-
sistor for the plate leak, a Daven 1 meg
grid leak, a VT socket, a single closed
circuit jack and a tube,

The circuit is now equipped with twe
Jacks, one after the first stage of audio
and one in the output circuit of the sec-
ond stage. In order to make the proper
connections, it will be necessary to take
out the single open jack that was used
in the No. 3 set and connect in its place
the closed circuit jack specified in the
above list. Fig. 1 shows the wiring for
this jack. The open circuit jack iz thus
transferred to the output of the second
stage.

The addition of another stage of audio
frequency amplification to Circuit No.
3 adds quite a bit to the volume and
makes loud speaker operation possible on
several distant stations that come in weak
on the No. 3 set. The addition of the
fourth tube will not in any way affect
the selectivity and will have very little
effect in increasing distance. Its main
purpose is to bring in louder and clearer
that which is already received on the
three tube set. Resistance coupled amp-
lification has been chesen for this sec-
ond stage because of its remarkable clar-
ity of reproduction. A plate volrage of
20 on both stages is plenty.

Either the regular CX 301A tube or
the CX 112 power tube may be used in
this second stage. The set will operate
the Western Electric Cone speaker if the

power tube is used in the last stage.
[=——"

jiﬁf

!

S

Fig. 1. Diagram for Sargent No. 4 Circuir.
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THE CIRCUIT DIAGRAM OF THE SARGENT-RAYMENT 5 EVEN RECEIVER IN WHICH FOUR SCREEN GRID TUBES
ARE USED FOR ULTRA-SENSITIVITY AND THE CLOUGH SYSTEM OF AUDIO AMPLIFICATION FOR TONE

PART 1|

T HAVE tried all DX receivers which

have come to my notice,"” writes
0, D, Brown, a Cunncl:l:cul man, “but the
.‘.‘narﬂ,’cnt Raymcm Seven is the only re-
I:Ewﬁ which 1 have found that will pull
in KFI, Los Angeles, with ample loud-
speaker volume at any time, night or day,
Summer or Winter,"

This man lives on the Atlantic coast
and the station is situated on the Pacific
coast. The distance between the receiver
and the transmitter is almost the longest
line that could be drawn across the United
States. And the receiver covers the dis-
tance with ample volume. That means
that no distance can be found in the
United States over which the signals can-
not be pulled in with the receiver.

Indeed, few places can he found in the
inhabited North American continent
which have a greater air line distance to
Los Angeles. If a few such places can
be found, the “ample” qualification of the
loudspeaker reception in Lnnnen:t:-cul: am-
ply takes care of the difference in the
requirements. Therefore one is justified
in assuming that the Sargent-Rayment
Seven placed anywhere in the North
American continent will pull in any broad-
casting station in that huge territory, if
that station has approximately the same
power as KFIL. All the more desirable
stations have as much power a3, oFf
more, than KFI had at the time the tests
were made in Connecticut.

Birthplace of Great Circuits

The Sargent-Rayment circuit was de-
signed by two gifted radio engineers in
the laboratories of Silver-Marshall in Chi-
cago, the birthplace of many of the great-
est receivers and parts that have been
presented to American radio fans. These
engineers received the co-operation of
the research staff of the 5-M laboratory,
and consequently the outstanding devel-
opments originating there have been in-
corporated in the circuit, The result is
a circuit of phenomenal sensitivity, unique
selectivity and unsurpassed fidelity of
tone. )

Fans often ask whether it is possible to
use the Sargent-Raymond circuit for pho-
nograph record playing, and if so, the
quality is as good as the quality when
used for radio reception. It can be used.
Whether or not the guality is as good
depends entirely on the record and on the

QUALITY.

saine as when it is used for radio recep-

tion. The quality remains the same,

When the amplifier is used for phono-
graph work there is no volume control in
But one must be used if the
pick-up is at all efficient, for the amplifica-
tion of the audio amplifier is enormous.
The volume control usually supplied with
the pick-up unit will serve the purpose

the circuit.

very nicely.

There are two places at which the pho-
nograph pick-up may be connected to the
One is across the grid
The other is across
the input of the first andio transformer.
The volume will be greater when the pick-
up 1% connected across the grid leak, but
the probability is that it will be loud

audio amplifier.
leak of the detector.

LIST OF PARTS

L1—One 5-M 141 antenns ecoil
Lz L3,

formers

C1, C2, C3, C4, C5—Five 5-M 320R wvari-

e condensers

VI, V2, V3, V4, V5i—Five 5-M 340 midget
L12, L13, L14—

condensers
Ls, L7, L8, La, Lo, L11,
Mine 5-M 275 RF chokes

T1—0One 5-M 225 first stage transformer
stage trans-

T2—0One
former
T3=—0One 5-M 251 cutput transformer

5-M 256 second

Cd, C7, C8 Co, C10, Cl1, C1Z, C13—Eight
condenser

Polymet 1§ mfd. condensers
14—0One Polymet 00015 mfd.
C15—0One Polymet 2 mfd. condenser

Ci16, Ci7—Two Polymet Z mfd. by-pas

condensers
R1—0One Carter H3 thres ohm resistor
R#—0One Carter H1 1 ohm resistor
R3—One Polymet 2 megohm grid leak
R4—One

{optional)

R5—0One Yaxley 53000 F (3,000 ohms)
potentiometer

SW—0ne Yaxley 740 Junior switch,
double pole single throw

J, J2—Twe Yaxley 420 insulated tip
j.tlﬂ.

One 5-M ?:05 aluminum shielding cabinet

Seven 5-M 511 tube sockets
One 5-M 708 lead cable

One MNational type “F” velvet vernier dial

with illuminator
Two insulated binding posts
One knob for V1 to match knob of RS
Twenty-five feet of 5-M hook-up wire
One 5-M 706 walnut base moulding

L4, L5—Five 5-M 142 RF trans-

Durham 150000 ohm resistor

enough when it is connected across the
input of the first audio transformer. In
fact it may be so loud as to require con-
siderable cutting down by the wvolume
control,

Magneto pick-up units are usually sup-
plied with a plug which i3 to be inserted
into the detector socket of the set. In
most cases, these connect the pick-up
output across the first audio transformer
and the plate voltage for the detector.
Thiz causes a stea current to flow
through the pick-up. This is not desirable,
and the connection across the first trans-
former alone is preferable.

In some cases, the plug-in adapter is
arranged so that-the pick-up is connected
between the grid and the filament of the
detector. This 15 a good arrangement
and should be uwsed provided that the
volume does not become so great that it
cannot be controlled satisfactorily by the
volume control provided with the pick-up.
[t only takes a few moments to test this

Should the volume prove to be too
great, the pick-up terminals should be
connected across the input of the first
transformer, as was explained above. For
convenience two binding posts or tip
jacks might be provided at the back
of the set, that is tip jacks just like
those used for the loudspeaker terminals.
Leads are run from these jacks to
terminals (1) and (2) on the first trans-
former TlL. In the ewvent there is
considerable mneedle scratch noise in
the output of the s];ralmr. some of this
can be eliminated by making a slight
change in the connection one of the
tip jacks., [Instead of running one of
them to (2), it should be run to the plate
of the detector tube,
pass filter L14C15 in series with the out-
put of the pick-up, and this suppresses
much of the high frequency noise which
may be present. A temporary connection
should be made while deciding which of
the two places gives better results.

The sensitivity of the circuit is obtained
from the use of four screen grid radio
frequency amplifiers, precise tuning of the
four tuned circuits and the use of RF
coupling transformers designed for the
screen g@rid tubes. The radio frequency
amplification is enormous. This BEF am-
plification, with perfect stability of the
circuit, has been achieved by wery thor-
ough shielding of the individual stages and
of the set as a whole, as well as by thor-
ough filtering of the individual supply

ila

This puts the low .,

wiann americanradichistorny com

pick-up used. The auwdio amplifier, which One set of assembly hardware leads. Thus there is a radio frequency
alone 15 used for phonograph work, is the choke coil in each of the four screen grid
.l'_ ——— =
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F. Schmitt

Extreme Distance

FIGS. 2 AND 3
The arrangement
af the paris in
the Sargent-Ray-
ment Seven re- 1

ceiver. A com-
pletely shielded
compartment (F]
used for ecach of
the five tuned cir-

euits and one for
the audioc Fre-

quency amplifier.

aupposedly
n‘lilllll'lg audio
transformer is
hidden b-:p the
cutput trans-
former, The sther

view is the front.

L —

leads and one in each of the four plate
leads for the screen grid tubes. For each
choke coil there is a by-pass condenser
of adequate capacity to provide a short
path for the radio frequency currents.

Uniform Volume Level

One might suppose that the enormously
high amphfication in this circuit would re-
sult in terrific volume on local stations,
since the receiver will bring in trans-
continental stations with loudspeaker
volume. But this i5 not so. There is
relatively little difference between the
velumes from a local and a distant sta-
tion. The reason for this near equality
under such widely divergent conditions is
that the screen grid tubes act as auto
matic volume controls. That is, the am-
plification is not s0 great on local sta
tions as it 15 on the distant ones. This,
of course, is a result of the limited volume
handling capacity of the tubes.

In a dition to the automatic wvolume
equalizer there is a very effective explicit
volume control incorporated im the eir-
suit, This is the high resistance voltage

divider R3, Fig. 1, connected between
ground and plus 45 volts, to the slider
of which the screen grids of the four RF
amplifiers are connected By adjusting
the position of the slider any screen grid
voltage from zero to 45 volts may be ob
tained. The amplihcation of a screen
grid tube depends on the screen grid volt-
age as well as on the other voliages ap-
plied to the tube. Hence by moving the
slider on R5 the wolume of the receiver
can be adjusted from zero to maximum.
This variation is entirely independent of
l:"'uP !||'r|ir|u.

The selectivity necessary for unique
transcontinental reception is obtained by
the use of four tuned circuits and aided
by the use of a rejector or wave trap
circuit. The four tuned circuits select the
5'.RI1H.| desired and the wave trap ¢ reut
rejects any one interfering signal which
may be so close to the desired signal that
it is impossible to tune it out I_'u'_; the {our
acceptor circuits. This adds a very pow-
erful device to the circuit for sharpening
the tuning
We hawve spoken of unigque selectivity

and unigue reception. Perhaps a defini-
t:on of the meamng of this term i in
order, especially in view of the fact that
it has not been used often in connection
with radio receivers. Of course, by unique
reception is meant the reception of one
station at a time, without any interfer-
ence from any station. And by unigie
selectivity is meant the capability of the
circuit to receive one station, and only
one, at a time When the noise from a
jazz orchestra from a local station is
heard in the bhackground while lhstening
to a program of a station two or three
thousand miles away the reception is dual
and the selectivity 2= far from being
unique. Uniqueness of reception 15 an
ontstanding characteristic of the Sargent
Rayment receiver.

And it 18 the propér |||:3.r'.'i|.'.l|||".d!'ii.'lll of the
trimmers which makes the selectivity
unique no tmatter what the interference
conditions may be

[Part I, the concluding tnsialment of Mr.
Schmitt's presentation of the Sargent-Kay-
el recerver, wall appear next week on
page 15 in the December 158h rssve—Editor]
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By F. Edwin Schmit

Sargent-Rayment

[Readers of Rapio WorLo gre enjoyebly
familiar with F. Edwin Schmitt's rx.r.!lc!'rs
on Stlver-Marshall circuits. Here s Part
Il of hir discussion of a real DX-getier.
Part [ was published last week, December
Sth issue.])

N the Sargent-Rayment the trimmers

are vernier condenseérs connects
ed across the main tuning condensers.
There is a knob for each of these on the
panel. ‘The verniers do not complicate
tuning nor make it difficult to fnd dis-
tant stations, for the main tuning control
alone can be used for bringing them in
and the small controls are merely used to
strengthen the weak signals. On local
stations it is not necessary to adjust the
verniers, for these stations will come in
with sufficient intensity even when the
tuning is mot exact, and there will he no
interference from stations not desired.

Where Quality Resides

Sensitivity and selectivity are functions
of the circuit ahead of the detector. Qual-
ity of tone resides mainly in the audio
frequency amplifier. In the Sargent-Ray-
ment Seven the famous Clough system of
amplification is used. This system has
an exceptionally high voltage gain, which
increases the sensitivity of the circuit. It
also has a remarkably wvniform freqiency
characteristic from about 30 cyecles per
second to well above 5000 cycles, Above
50 cycles the amplification drops off
rapidly, a fact which accounts for the ab-
sence of the disagreeable background
noise and hissing strays heard in many
receivers. It also accounts in part for
the effective 10 “kilocycle selectivity of
which the receiver is capable.

The wolume which may be obtained
from the receiver depends largely on the
type of tube that is used in the last stage,
for the amplification is ample to load up
any power tube now available for recep-
tion purposes. If the last tube 12 a —71A
. there will be ample volume for the aver-
age home. If a —I10 is wsed there will be
still more. And if a —50 type tube i3
used with suitable voltages there will be
enough for a small asditoriom. Where
the finest possible quality is desired in the
-home the —50 tube should be used, as
that tube will not even approach the over-
loading point on any volume that can be
uged in a home.

Provision has been made in the output
circuit for any one of these tubes. On
the circuit diagram, Fig. 1, it will be ob-
_served that the plate lead and the lead
J1 from the loudspeaker terminate in ar-
- rows, which means that they should be
connected according to the requirements
of the output tube used. If a —12A or
—10 type is used, connect the plate lead
to terminal Nb. 3 on the output unit ‘T3

.\

FIG. 4
THE CIRCUIT DIAGRAM OF THE SARGENT-RAYMENT SEVEN RECEIVER,
SCREEN GRID TUBES AND UNIFIED TUNING CONTROL.

If a —71A or a —50 type tube is used.
connect this lead to No. 2 on T3

If 180 volts or less is nsed with the
—I12A or —71A tube, connect the lead
from J1 to terminal No. 4 as shown by the
solid lines. If more than 180 volts is used,
the lead from J1 should be connected
through a 600 wvolt, 1 mid. condenser as
shown by the dotted lines.

Special attention is called to the ar-
rangement of the filament circuit. There
is no rheostat and only two filament bal-
last resistors. One of these, RL, is put
in the nrg‘dtwc side of the lmc. and the
other, R2, is put in the positive. Bath
carry the c¢urrent of all the tubes and of
the pilat light. The object of the split-
ting up the ballast resistor is to provide a
suitable grid as for the sereen grid tubes
without usimg a battery for them.

Mote also that a double pole single-
throw switch Sw is used. One side of this

LIST OF PARTS
L1—One 5-M 141 antenna® coil
Lz. 1.3‘ L'l. L5—Four 5-M 142 RF Erams-
formers
C1, C2, C3, C4, C5—Five 5-M 320R vari-
able condensers
Y1, ¥2, V3, V4, V5—Five 5-M 340 midget

condensers

Ls, L7, L8, Ls, Lio, L11, L12 L13, L14—
MNine 5-M 275 RF chokes

T1—One S5-M 255 hrit stage transformer

T2—0One 5-M 258 lunnd stage Erans-
former

T3 —One 5-M 251 output tunsfomw

Cé, €7, C8, C9, C10, CI1, C12, C13—Eight
Polymet 3§ mfd. condensers

Cl4—0One Polymet 0015 mfd. condenser

C15—0ne Fn'lrmet Bi? mfd. condenser

Cl16, CIT—Twe Polymet 2 mfd. by-pass
condensers

Rl—0One Carter H3 three ahm resistor

RZ—One Carter H1 1 ahm resistor

RE—O‘n: Fl‘.ll]'rn.c! 2 mﬂldl‘lm gn'.ﬂ leak

R4—One Durham 150,000 ohm resistor
{optional)

R5—0One Yaxley 51,000 P (3,000 chma)
potentiometer

SW—0ne Yaxley 740 Junior
double pale single throw

N, B2—Two Yaxley 420
jacks

One 5-M 705 aluminum shielding cabinet.

chen 5-M 511 twbe sockets.

One 5-M 708 ten lead cable.

One National type “F" velvet wernier dial
with illuminator.

Two insulated binding posts.

One knab for V1 toe mateh kaob of RS

Twenty-five feet of 5-M hook-up wire.

One 5-M 706 walnut base moulding.

One set of assembly hardware.

switch,

insulated tip
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WHICH INCORPORATES FOUR

switch opens and closes the filament cir-
suit and the other side opens and closes
the potentiometer circuit RS, Thus when
the circuit is not in operation no current
flows through the potentiometer resist-
ance, even when a battery i3 used to sup-
ply the plate voltage.

The layout of the receiver is one of ut-
most  simplicity, as shown last week,
Fig. 2. In this photograph are shown
seven metal compartments, In the frst
to the left is the trap circuit and one tube,
In the next two are the first two tuned
circnits.  In the middle compartment is
the drum dial which controls the tuning
condensers. In the fifth and sixth coms=
partments are the two second tuned cir-
cuits. The audio amplifier 15 located in
the seventh compartment. Transformer
T2 is not shown, for it is placed directly
under T3, the output transformer.

In each of the tuner compartments is
a main tuning condenser next to the panel,
a midget vernier directly under this con-
denser, a tuning coil, a tube socket and
one or two by-pass condensers. The hrst
has only one by-pass condenser. The next
four have two each. The detector com-
partment also contains the grid condenser,
the grid leak, and the choke coil Ll4.
The contents of each compartment are
shown clearly in the eircuit diagram as
well as in the layout photograph.

Eight RF Filter Chokes

The radio frequency filter chokes are
shown outside the shields on the circuit
diagram. The actual location of these on
the layout is shown in the photograph of
the bottom on the subpanel, Fig. 3. There
are eight of these chokes. This photo-
graph also shows the two by-pass con-
densers C16 and C17 as well as the double
pole single-throw switch.

At the rear on the left are shown the
two jacks J1 and J2 and at the opposite
corner are shown the ground and the
antenna binding posts. ' Also at the left
is shown the cable containing the battery
leads.

Both Figs. 2 and I showed the extreme
simplicity of the wiring. There are only
a few connections in each compartment,
and only a few more under the sub-panel.
Fart of thiz simplicity i due to the use
of the shield frame work as the return
circuit. When a lead is supposed to be
run to ground or to minus A it is not run
to a binding post, but iz connected to the
frame at the most convenient point, The
entire metal irame work is grounded and
is at A— potential.

[The author has comsented fo anstver gquess

tioms comcerning thiz givenit, Addvers lim

as follews: F. Edwin Schmitt, 136 Liberty
Street, New York City.)

a
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1959 Correspondence
Riickkopplung vor einem Dritteljahrhundert

GERATE

Ein recht ungewohnlicher Radioempfanger namens "Infradyne" wurde von Sargent entwickelt und 1926 beschrieben. Die
Zwischenfrequenz betrug etwa 3600 kHz, die Summe der Frequenzen des Eingangssignals und des lokalen Oszillators. Bei einer
Signalschwankung von 550 bis 1500 kHz variierte die Oszillatorfrequenz zwischen 3050 und 2100 kHz. Die Spiegelfrequenz
entspricht dem Doppelten der Zwischenfrequenz minus der Signalfrequenz. Folglich variiert sie zwischen 6650 und 5700 kHz.
Ein einzelner Schwingkreis im Mischgitter sorgt flir eine ausreichende Unterdriickung der Spiegelfrequenz und der
Zwischenfrequenz.

ZWISCHENVERSTARKER Das Herzstiick dieses Empfingers ist die dreistufige ZF-Stufe mit 11x199-Réhren. Abb. | zeigt einen
Schaltplan. Eine Neutralisierung ist nicht eingebaut. Der Verstarker wird durch eine vom Kondensator C gesteuerte
Gesamtriickkopplung stabilisiert. Bei geringer Kapazitdt des Kondensators C ist eine maximale Riickkopplung gewahrleistet.
Kirzlich hatte ich das Gliick, ein brandneues Exemplar dieser ZF-Stufe zu erhalten, das noch nie benutzt worden war.

TESTS

Ein Aufbau mit einem 12.000-Ohm-Widerstand und einem 0,005-Ohm-Kondensator in Reihe zwischen Signalgenerator und
Anschluss P wurde erstellt. Dies simuliert den Plattenwiderstand einer UX199-Réhre. Der Ausgang wurde mit einem
Rohrenvoltmeter an den Anschliissen G und - gemessen. Es wurde kein zuséatzlicher Lastwiderstand verwendet. Es wurden
mehrere Tests mit unterschiedlichen Einstellungen von C durchgefiihrt. Die Frequenzgangkurve in Abb. 2 wurde mit dem
kleinsten Wert von C festgelegt. Abb. 3 zeigt den Frequenzgang fiir einen etwas hoheren Wert von C. Abb. 4 zeigt den
Frequenzgang fiir C, der knapp unter dem Wert liegt, der eine Schwingung erzeugt. Die Verstarkungswerte beziehen sich auf
Frequenzgangkurven mit O dB. Bandbreiten bei 3 und 20 dB sind dargestellt.

DISKUSSION

Es ist offensichtlich, dass dieser Verstirker eine einstellbare Gesamtriickkopplung besitzt, um ihn stabil zu machen.
Wie zu erwarten, kann die Riicjkkopplung reduziert und die Verstirkung auf Kosten der Bandbreite erhoht werden.
Aus der Diskussion des Erfinders geht nicht hervor, dass er die Funktionsweise der Schaltung versteht, obwohl er
Anweisungen zur Erstellung einer Frequenzgangkurve dhnlich wie in Abb. 4 gibt. Ich nominiere Sargent jedenfalls
als Erfinder der Riickkopplung.

Hat jemand ein Exemplar ? Vielleicht besitzt ein Leser einen dieser Verstarker. Falls ja, wirde ich mich tber eine
Korrespondenz mit ihm freuen

Wo * Empfangen vom IRE am 21. Februar 1959. I. E. M. Sargent, ,The infradyne,n Radio“, Bd. 8, S. 11-14, 46; August 1926. 2.
J.j. Simpson, 85—-39 152nd St., Jamaica 32, N. V., private Mitteilung..

GROTE REBER
National Radio Astronomy Observatory Green Bank, W. Va

B %E}} %E’f
” =

c | [ |

Abb. I: Schaltplan eines 3600-kHz-Verstarkers. Kondensator C steuert die Riickkopplung.
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1959

the relation (1) must be written as the dyadic
inner product

J=4E (8)

It no longer appears possible to determine
any simple differential equation such as (4)
for the charge density p.

The case when the electron density N,
and collision frequency » of the jonized
mediiem vary harmonically with time:
wd ot N, o gl poo P o g, (9)
as in a pressure oscillation of the mediom,
is essentially different from the situation
considered above, Suppose Turther that
w<r, where w is the angular frequency, and
that the constitutive parameters ¢ and o
vary only with time. We shall then have

wel

“:r. f:l - ;r-;Ui m~ ] - _? [jﬂ}
B

alr, ) = & ~ w2 lwr). (11)

The Faraday and Ampere equations then
yvield the following wave eguation for the
magnetic feld vertor H:

oy aH
i 1 iy,
F'H-!—Fﬂ.uu( +’lk a
e
- - =0. (12)

Mote that the secomd term contains a
dissipative factor involving the modulating
frequency & If the magnetic vector H is also
assumed to vary harmonically:

Hir, I} = Hir}e'st,
then the wave equation (12) takes the form

ViH(r)
4 &t !1 - % (1 + s&)}mﬁ- =0, (13)

where
B = oty -i il (14

The corresponding equations lor the elec-
tric vertor are

CEA+NupE
1 o )BE MNE

—— ot E.'t_-ﬂ' “5}

2 (14
+ 2tk | 14 Y

2

and, assuming harmonic time dependence,

CIE(r) + & <]1 - Ez:-um
; (1 + i ; :ﬁ) {E{;j =0, (16)

where
B = (w4 0¥y, semillr

Correspondence

The modulating and dissipative feects of

the pressure oscillation at the frequency 12
are again in evidence,

W, C. HoFFMaK

Hughes Hes. Labs.

Culver City, Calif.

Negative Feedback a Third of a
Century Ago*
APPARATUS

A rather curious radio receiver called an
Infradyne! was designed by Sargent and de-
scribed in 1926, The intermediate frequency
was about 3600 ke which is the sum of the
incoming signal aml local oscillator frequen-
cies, Thus as the signal varies from 550 to
1500 ke the oscillator varied from 3050 to
2100 kc. The image frequency is twice the
IF less the signal frequency. Consequently
it varies from 6650 to 5700 ke. A siugle
tuned circuit in the mixer grid gives ample
image and 1F rejection.

INTERMEMATE AMPLIFIER

The heart of this receiver is the three-
stage |F steip using UX 199 tubes. A circoit
diagram is shown in Fig. 1. No neutralization
is incorporated. The amplifier is made stable
by over-all leedback controlled by condenser
C. When € has small capacity a maximum of
feedback is secured. Recently | have been
fortunate in securing® a brand new sample
of this IF strip which never had been used.

s e

AP ]

"
 — g

or

T

A Ar B

Fig. 1—Circuit diagram of 3600 ke amplifier,
Condenser O contrals the feedback.

Tests

A setup was made using a 12,M)-ohm
resistor and a 0,005 mid condenser in series
between signal generator and terminal P
This simulates the plate resistance of a
LIX199 tube. The output was measured by
a vacuum tube voltmeter across terminals
& and 4 —. No additional load resistance
wis used. Several tests were made using
different adjustments of C. The response
curve of Fig. 2 was secured with C at its
smallest value. Fig. 3 shows the response for
a bit larger value of C. Fig. 4 shows the re-
sponse for C set to a value just bess than that
whirh will produce oscillation. The gain
values are for 0 db of response curves. Band-
widths at 3 and 20 db are shown.

* Heceived by the |RE, Febryary 21, 1959,
'E, M., Sargent, “The infradyne.” Radie, vol. B,
pp. 11-14, #4; August, 1926,

# 1. J. Simpson, 85-3% 152nd 5., Jamaica 32, N. Y.,
private communication.

ol Ravio rlihary

1275

Mscussion

Itis clear that this amplifier incorporates
adljustable over-all degeneration to make it
stable. As may be expected, the degeneration
may be reduced and the gain increased at the
expense of handwidth. It is not clear from
the inventor's discussion that he appreciates
how the circuit works although he gives in-
structions on how to produce a response
curve similar to Fig. 4. In any case, | nom-
inate Sargent as the inventor of negative
feedback. Does anyone clse have an earlier
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Fig. 2—Response curve with mazimum ferdhack,
Ower-all gain, 11.1 dh.“m
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Fig. 4—Respon ith mini feedback.
* Over-all gain, 47.2 db.

example? Perchamce a reader may have one

of these amplifiers. Il so, I'd appreciate
entering into a vorrespondence with him,

GrOTE REBER

National Radio

Astronoimy Observatory

Green Bank, W. Va.
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The Langhorne Infradyne Set

by Art Redman

The Langhorne Radio Company of Portland located in the
Commonwealth Building on SW Sixth Avenue and SW Stark began
manufacturing Super-Heterodyne parts, and long wave transformers for
oscillators, which sold for $5.50 each in early 1924. Their motto as
advertised in the Oregon Journal on March 9, 1924 was “Reception With a
Smile”. They invited the radio kit builder to bring in or mail their
unworkable transformer and coil and “we will balance them for you™

Langhorne never labeled the front panel or had model numbers.
Instead, they labeled their IF transformers and coils, which are the only
way to identify their fifteen radios that went by circuits and types. It
appears Langhorne just went on trying to improve one basic radio circuit.
By November, 1924 they marketed in the Portland Telegram their new
Super long distance receiver by the list of DX stations received: WJAR,
WGR, WGY, WIAS, WEAY, KFKB, KFDX, KYDM, CICA, CKCK,
CRY and Mexico.

The Infradyne IF amplifier made by Remler was introduced in the
August 1926 issue of Radio magazine. The Infradyne came in either a
three or four tube model with Bakelite panel and copper case. Thomas J.
Langhorne used both models in his late 1926 receivers where it was
inserted into the radio just ahead of the detector with an IF frequency of
3.2 MHz. This high frequency IF was created by using the sum of the
incoming signal and Langhorne’s local oscillator of 48 kHz instead of the
frequency difference between the two as in other superhets.

The problem in the Remler Infradyne as designed by E.M. Sargent, was
the amplifier used UX-199 triodes, which never really worked well at
higher frequencies. A three-element tube or triode tended to oscillate at
frequencies above 1.5 MHz due to inter-electrode capacity. Sargent used
the residual leakage of the 199 tubes to an advantage to ground all the grid
circuits through a capacitor network with no return to ground or other
voltage known as a “floating ground™.

11
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As a company, Remler actively sent representatives in the field to
recruit radio manufacturers to work around the RCA superhetrodyne
patents and did not just rely on magazine ads and mail order. LC. Rayment
of the Remler Company of San Francisco branch visited Portland and the
Langhorne laboratory in September 1926 to appoint Langhorne the
official service station for the Pacific Northwest territory of the Infradyne
receiver when it was announced in the November 13th newspapers. He
also visited the Stubbs Electric Company to successfully pitch the
Infradyne Amplifier and manuals, which Stubbs sold as improvement to
any trf or neutradyne set or as an item to build into the new Infradyne
circuit for $28.00.

It 1s not known whether Rayment ever visited the Long Brothers in
Cornelius to help develop the Long Superhet Model S-8 in 1925. The
Long set is a Remler assembled eight tube kit similar to the set made and
sold by Doctor Orrin Heathcock of LaGrande, Oregon.

One other West Coast radio connection is that Langhorne recruited
Ralph Love from the Gilfillan Company of Los Angles to build their
cabinets. Other Portland radio companies like the Sonometer Speaker
Company relied the local Lents Cabinet Shop and the Universal Wood
Working Company for cabinet construction and finishing.

12
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Langhorne Sets

Zum "Langhorne Infradyne Set" gibt es keine Bilder, aber zur Firma Langhorne doch
einige Informationen:

Ricks Langhorn, eines der Juwelen seiner Sammlung! Rick hatte ein kleines Foto dieses
Radios auf seiner Website, und es sah aus, als wiire es restauriert und aufgemobelt
worden. Nachdem ich es personlich gesehen habe, kann ich bestitigen, dass es
hundertprozentig original ist. Ein wunderschones Superheterodyn aus den 1920er
Jahren! Hier ist Ricks Kommentar zum Langhorne, kopiert aus seiner Datenbank:

Drei-Skalen-Super. Wunderschones Gerit! Es scheint werkseitig montiert zu sein, da
die Verarbeitung erstklassig ist.

Informationen von Art H. Redman aus Portland (8/05): ,,Ich hiitte mich friiher bei
Ihnen gemeldet, aber zuerst musste ich die Mulnomah County Library besuchen, um
Informationen zu finden. 1923 arbeitete Thomas J. Langhorne fiir die C.L. Boss Auto
Company. In den Stadtverzeichnissen von 1924 bis 1926 ist die Firma Thomas J.
Langhorne and Company Radio Parts and Manufacturers im Commonwealth Building
316 aufgefiihrt. 1927 und 1928 wird die Firma als Langhorne Radio Company gefiihrt.
Im Eintrag von 1928 ist C.S. Finley als Gesellschafter aufgefiihrt. Langhorne wird nicht
erwihnt. Im Stadtverzeichnis von 1929 findet sich kein Eintrag. Die Firma war daher
nur von 1924 bis 1928 im Geschiift. In den Indizes der beiden in Portland, Oregon,
erscheinenden Zeitungen, dem Oregonian und dem Oregon Journal, finden sich keine
Artikel.* (Danke, Art! Herausgeber) Die erste HF-Stufe ist mit dem ersten von drei
Reglern einstellbar. Kein Hybrid. Sehr langes Gerit mit graviertem Bedienfeld, aber
ohne Markennamen. Basierend auf den Rohrenfassungen eines der beiden bekannten
Gerite wurden sie Anfang 1925 hergestellt. Auf jeder Zwischenfrequenz steht jedoch
»Langhorne Radio Company*“, was auf 1927 oder 28 hindeutet.

Thanks to D. Bylund !
http://duanesradios.info/html/langhorne.html
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Remler Reminiscences

by RICK FERRANTI, WAGNCX
254 Florence Avenue
Arlington, MA 02174-7248
(617) 646-6343

Background on Remler Company:

and was in business unul 1988, a remarkable
span of 70 years in the San Francisco Bay Area.
Some of its logos over this period are reproduced nearby.
It was founded by Elmer Cunningham of vacuum tbe
fame (the name Remler is supposed to be Elmer spelled
backwards with an extra "R" for Radio!). Cunningham
was stll General Manager in September of 1921. By
1922 the company was owned solely by co-founders
Thomas B. Gray and Emest G. Danielson. In the early

R emler Company, Limited, was founded in 1918

20's the company made radio components such as tube
sockets, variometers, and switches. A lictle later they
came out with detector panels and amplifiers. By 1924
they were marketing components for the first of a long
succession of Gerald Best's 45 kHz low intermeduate
frequency (i-f) superhess (one is in my collecdon.) In
1926 E.M. Sargent invented the first up-conversion
superhet (i-f of about 3 MHz), and it was Remler who
sold the kits for chis “Infradyne” circuit.

In the spring of 1930, a fire destroyed the Remler factory
at 260 First Streer, but Gray and Danielson rebuile the
company headquarters ac 2101 Bryant Street, where it

remained for four decades. A photo of the facility
appears in Figure 1. Tom Gray died in December 1931,
and his son Robert Gray took his place.

In the late 20's, Remler started building complete receiv-
ers, first TRF sets and later superhet midgets and mantel
radios. Almost everyone has seen one of their famous
“Scotry” receivers, which were marketed from this period
up to the dme Remler got out of the consumer radio
market in the early 1950's. During the 30's, Remler also
marketed a low-cost line of consumer sets under the
“Norco” label.  Remler buile ship-board radic and
public address systems, and had brought out a line of
microphones, when my father Guido started working
there in 1937.

(The ﬁrqﬂiﬂg section on mn}' Remler history includes
material abstracted from an article appearing in the CHRS
Journal, December 1981, written by Alan Douglas.)

Background on Guido Ferranti:

My Ffather Guido Ferranti, is a native 5an Franciscan
who grew up in what was known as the “Butchertown”

district of The Ciry. He graduated from Heald
Engineering College (now Heald Institute of
Technology) with a BS in mechanical engineering in
1933. He worked as a machinist for the Marchant
Calculating Company in Emeryville (near Oakland) for
a few years, then landed a job at Remler Company in
1937. His specialty was the set-up and operation of
Brown and Sharpe automatic screw machines, a kind of
automadc turret lathe, mechanically programmed to

make precision pmductiun parts at high spncd. Almaost

Figure |. Remler Factory at 9th and Bryant Streets, San Francisco - circa 1940

CHRS Journal - Autumn 1993

Page 2
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any small machined part in a early radio set like a binding

post, phone plug, etc. was made on an “automatic.”

During his nearly 20 years at Remler, Mr. Ferrant rose
from his original position to become the firm's assistant
general production foreman. He left the company in
1954 o found his own machine shop, and retired from a
highly successful business some ten years ago. He can
still set up a “Brownie” in his sleep. A copy of his Remler
identification badge appears nearby.

Remler Reminiscences, 1937 — 1954:

In the late chirties, Remler had about 70 employees.
During World War Two, the number grew to about 400,
with many of the producton workers being women. A
photo of some of the W.W. Il personnel appears nearby.
During the war, Remler won the coveted
Army—Navy "E" award for excellence
in war work. A photo of the event is
shown in figure 2. After the war, AT
the company consolidated ___r
down to its pre-war size. 3

President Bob  Gray's
son, Robert Gray [, was
nicknamed “Scooter,"”
though nobody remem-
bers how or why. He f L
used ro practice the =
saxophone in his father's L E

office, the tones resonat-

shot up into the factory ceiling, where it probably still

remains.

The Remler ceiling also held other surprises. As in many
older factories, much of the equipment was run by a
large central motor driving pulleys and bels to the indi-
vidual machines. This arrangement shook the ceiling so
much that the vibration was dearly felt on the upper
floors. After a few years it became obvious that individu-
al motors in each machine would work a lot berter, so
my father slowly began converting each one. When he
finished the last conversion and took down the overhead
power driveshaft, he apparently missed removing one of
the spacers. Mot to worry — it fell on his head several
weeks later!

Remler did a good deal of ouwide contract work,
jobshopping for punchpress, molding, wol and die,
“wsee.,,  screw machine, sheet metal, and radio
o e, For f:xa.mplc, Remler made
. pctrui:u.m metering parts {cut of

4 stainless sweel) for Brodie
- Meter of Qakland.

% Brodie insisted on a
e credit for every part not
a1 meedng their  stan-
. dards.

‘FE During W.W. I,
';—’ Remler made tube caps
md internal parts ﬁ:u'

. W

f: : »

e . 4 l:nclt:)‘r 1nn:mal part requiring
ew e o _;,' a  highly polished finish

ST = - inm‘:r ¥ ! o W CA LI F. s produced by rollin However

Remler radio schematic, it's because e WY D e g B ;

the set was designed by Harry Greene II,

Remler's chief electronics engineer from the 30's to

the early 70's. One of his sons, Harry 111, was my father's
apprentice machinist, and went on to found his own
successful machine business in Carson City. Harry's two
other sons, Clay and Dick, also worked at Remler during
W.W. 1L

Dad sull remembers finding gravel, of all things, inside
some of the older screw machines he would service. The
gravel was from the roof of the old First Street Remler
factory; it fell into the machines salvaged from 1930 fire.

The powered raw stock advance mechanism for an
automatic screw machine is a formidable device. Onece, a
piece of stock got sheared off by a misaligned feed and

o when Eimac built and tested these

tubes they would literally explode! Apparendy
the rolling trapped solvents (required during the machin-
ing) in the part. After this, Remler supplied just che
unrolled pieces, and Eimac finished them. No more
blown tubes.

Also during the war, the Federal Communications
Commission (FCC) heard reports of strange buzzing
noises propagating worldwide on the shortwave bands.
After an intensive search using their direction-finding
equipment, the FCC found the source at Remler
Company. Big Eimac tubes in Remler's unshielded
induction heating equipment were pouring out the
shorewave juice until the FCC forced them to shield their
three machines!
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Navy equipment made by Remler Company during the
war had a "CRLnnnn" identifier; for example, the prized
telegraph key in my collection is a MNavy model
CRL26012. Longtime family friend Elmer Talber,
WEPFC (now a silent key), was the tool and die machin-
ist who did the key tooling; my father remembers making
the knurled adjustment nuts by the thousands on his
Brown and Sharpes.

Among the military radio sets produced by Remler after
W.W. II was the R-122A/ARN-12, an airborne naviga-
tion receiver, crystal controlled for the 75 MHz beacon
band (one's in my collection). According to Alfred
Price's HISTORY ©OF US. ELECTRONIC
WARFARE, Vol. II, Remler also made 30 airborne
radar/communications intercept receivers called the S-
120. These 1952 vintage sets covered a frequency range
of 500 to 4,000 MHz and used some of the earliest
production traveling wave tubes. Remler also produced
an elaborate electronic training aid (sort of the ultimate
"200-in-1 Elecrronic Build-Ir Kit") for the military;
fellow Remler employee and family friend Pete
Sanfilippo is pictured in the instruction book assembling
one of the dozens of electronics panels included with the
training aid.

After the war, Remler acrually marketed a rtelevision
receiver. It was not very successful, only about 1,000

being buile. Even my father opted for another brand, a

Hoffman manufactured in lmﬁng:lﬁ,

The post-war Scotties were rather handsome sets; one of
the nicest is the Model 5100, with an ivory plastic
cabinet and retractable handle. Despite this, the compe-
tition was fierce. Some 25,000 sets were sold on consign-
ment by a fast-talking salesman Back East, but it turned
out that less than 3,000 were actually paid for.
Thousands of receivers were returned to the factory, most
with broken cabinets, and that was the end of Remler's
manufacture of consumer radio products. A little while
later, Remler had an internal sale to let employees buy
the consumer radio parts inventory at surplus prices.

Remler once produced a bakelite gearshift knob as a sales
promotion gimmick — in its top was molded a Scotty dog
just like the ones on their radios. (I have one in my
collectdon).

Some Remler Personalities:

Several persons famous in engineering and ham radio
circles worked ar Remler Company; these included:

Gerald M. Best, designer of the 50 kHz i-f Remler-Best
Superhet kit in 1926. It's not clear whether this same
person (with identical name, of about the right age, and
living in the San Francisco Bay Area) later became a

ﬁ:gur:.z. Belt driven mdrfuﬂy ar erf:rﬁrﬂ

aqw:':b

employees Buzz Sinclair (1) and Guide Oppici (R).
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famous Western railroad photographer.

E.M. Sargent, who designed the first commercial upcon-

verting superhetcrodyne broadcast recciver.  As
mentioned above, the Remler "Infradyne” had an
intermediate frequency of 3 MHz and several
versions were marketed as kits from abour 1927 to
1929. Sargenct also designed and marketed regenera-
tive and superhet ham communicatons receivers in

the mid o late 30's out of Oakland, California.

Frank Jones, W6A]F, who wrote innumerable articles for

the San Francisco-based magazine Radio, and later
authored several editions of the RADIO
HANDBOOK (the "West Coast Handbook").
Frank was a consulting engineer to Remler in the
1930's, and continued to be active through the
1980's, building UHF ham gear.

Byron Goodman, WI1DX, longtime staffer at the

American Radio Relay League and author of such
early publications as the ARRL ANTENNA
HANDBOOK in 1939. Frank Jones recommended
Byron as chief engineer Harry Greene's lab assistant.
Byron recalls his work at Remler during the 1934 -
1935 period:

"One thing | do recall was a huge "exponential” loud

speaker that was being developed...This speaker was
on the ground alongside the building. The opening
was square, and maybe six or eight feet high/wide. |
have no recollection of the power involved or the

length of the hom or the size of the neck, but | think
it could be heard at quite a distance! It was for some
park (Yosemite?). There might be an interesting
story there.

"Another thing I recall was that occasionally some
competitive table model set would be broughr inte
the lab and Harry trusted me with tracing out the
circuit, to make sure that no company was beating
us by devising a crcuit with one less resistor or
condenser.”

Finally, Byron recalled o me how Remler president
Danielson insisted that the engineering staff develop and
demonstrate a high fidelity shortwave ser. The demo
room was full of acoustic resonances, so that the sound
quality depended on where the set was placed. Needless
to say, Remler never marketed a hi-fi shorewave set.

Dave Adkins, WEVX, who worked at Remler in 1930
and later marketed a line of his own variable capaci-
tors in QST. Dave writes that he was in quality
control and final alignment of superhet receivers,
particularly the early Scotry.

John Kaar, founder of KAAR Radio, in Palo Alw,
California (still a CHRS member).

Former CHRS member Ed Merrick, who worked at
Remler from 1964-65 as an clectronics echnican.
Ed remembers several Remler products, including an
intercom system for Cape Canaveral, and a pair of
handsets for Air Force One, the presidential aircraft.
He also remembers Remler president Robert Gray's

fancy cars!

Remler officials receiving Army/Navy “E” award for excellence during WWII. Founder Danielson second from lefs.
Military man far right can't keep .ﬁirﬁnx:r out of the cake (or his mouth))
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The Remler Company's Final Years:

After my father left Remler in 1954, the company stayed at its Bryant Street location for another 20 years. In 1975 the
majority of the fabricating equipment was sold, and Remler moved to Brisbane, just south of San Francisco. Most fabri-
cation work was subcontracted, though engineering, testing, and light assembly were still done in their new location.
Robert Gray Sr. died in April 1983, and left the company to his son, Robert Gray, Jr. (Scooter).

Remler branched out beyond the older line of marine communications and public address gear that was their mainstay
for decades. In the mid-seventies they designed, patented, and marketed an ambulatory blood pressure recorder, origi-
nally built for the Cardiology Department of the UCSF Hospital.

Quoting from a 1987 leter from Paul Karp, then Remler Vice President and a Remler employee since 1941:

"The major portion of our work is still in the communication field. We designed and manufactured the ground
communication system for the NASA Apolle Program and various types of systems for the Lockheed Satellite
Program, Boeing's hydrofoil ships, U.S. Navy vessels, etc. The Remler Transluctance Handset is also sall supplied
to the major airlines. "

Sadly, President Robert Gray, Jr., the grandson of Remler's founder and a man sdll in his 40's, died suddenly in late
1987. Vice President Paul Karp, who then tock over for Scooter, only lived a few more months. Without a President
or Vice-President, Remler's telephone was disconnected and the building vacated in mid-1988, after 70 yearss of
business. One of the oldest and longest-surviving pioneer companies in Bay Area electronics had closed its doors
forever. ##
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