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Der "Infradyne- Empfänger" 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 fleißigen und innovativen Entwickler,  der für die Firma Remler, Oakland, Kalifornien,  arbeitete, entwickelt, und in 

Radiozeitschriften jener Zeit beworben,  es wurden Bausätze, Einbauchassis, Komplettgeräte und sogar Nachrüstgeräte für den Umbau von Geräten fremder Hersteller 

angeboten. 

 

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

 

Die Schaltung ist so außergewöhnlich, daß, wie beim "Octamonic", die Funktionsfähigkeit angezweifelt wurde. 

Dabei ist es nicht nur funktionsfähig, sondern sogar ein sehr gutes Gerät. 

 

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 möchte 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 Quellenauszüge übersetzt. Es ist einfach zu viel, und es interessiert zu wenige. 

 

Dafür ist es eine sehr große Sammlung aller Artikel über 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 Wissensstand, die meisten Grundlagen- Beschreibungen sind jedoch auch heute noch unverändert gültig. 

Ich verwende hier meine Internet- Seiten in Deutsch, die einiges erklären. 

 

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

 

Es geht mir auf meiner Internet- Seite und in den „Edi- Büchern“ um die Erhaltung alten Wissens. 

Autoren, Erfinder und  Bastler entwickelten einst diese Geräte, und brachten sie -oft in Fleißarbeit- zu guter, und manchmal sogar zu 

sehr guter Leistungsfähigkeit.  

 

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- Röhren, Transistoren, oder sogar integrierte Schaltungen, die alten Konzept können auch mit allen diesen 

Bauteilen realisiert werden.  

Ich wünsche "Viel Spaß !" beim Lesen, und Gutes Gelingen !" für's Bauen ! 
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Special: Der Infradyne von 1926-27 

 

 

 

 

 

Ich möchte Ihnen wieder ein vergessenes Gerät vorstellen- den "Infradyne" von E. M. 

Sargent, 1926/27. 

Wie der "Octamonic", den ich vor kurzem hier vorstellte, ein Gerät, welches nur wenige 

Monate produziert wurde, die Stückzahl war also auch sehr gering. 

 

Und wieder wird angezweifelt, daß der "Infradyne" überhaupt vernünftig 

funktionierte. 

*****Zitat****** 

Der von EM Sargent entwickelte Infradyne war ein Superhet-Empfänger mit einer Zwischenfrequenz (ZF) von 3,2 MHz anstelle der damals 

üblichen 50 kHz. 

... 

"Natürlich 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 vernünftige Verstärkung erreicht? Der Autor glaubt nicht, dass dies möglich war! 

... 

Spätere Ausgaben der Zeitschrift „Radio“ beschrieben, wie der Infradyne-Verstärker in bestehende Radios integriert werden könnte. Viele 

enthielten einen Schalter zum Abschalten des Verstärkers, um das Radio in seinen ursprünglichen Zustand zurückzuversetzen. Warum genau das 

so ist, ist eine interessante Frage. Ich vermute, dass das Radio ohne den Infradyne-Verstärker wahrscheinlich besser funktionierte.  

... 

5 / 235



Restauriert: EdiRestauriert: Edi

Der Infradyne schien 1927 von der Bildfläche zu verschwinden. Soweit mir bekannt ist, wurde der Entwurf nie kommerziell produziert. Es scheint 

eine „wilde Idee“ ohne wirklichen Nutzen zu sein. 

*****Zitat Ende *** 

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

Letzteres ist totaler Quark- es wurden Geräte, Bausätze und Umrüstsätze produziert, 

vermutlich um 6000 Stück. 

Duane Bylund von der Seite Duanesradio stellt etliche Varianten des Infradyne hier vor. 

 

Der originale Verstärker wird heute (Juli 2025) sogar günstig bei Ebay (150$) 

angeboten, allerdings ohne Röhren, 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 

Verfügung. 

 

Es fanden sich auch vorherige Entwicklungen des Mr. Sargent, die lasse ich mit 

einfließen, der "Infradyne" war dann wahrscheinlich der krönende Abschluß. 
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Infradyne- Der Hersteller 

Leider habe ich nichts zu E. M. Sargent finden können- aber immerhin gibt es ein Foto 

der Fabrik Remler, für 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 Gebäude noch existiert, aber umgebaut wurde. 

 

dd 

 

 

7 / 235



Restauriert: EdiRestauriert: Edi

Infradyne- Die Funktion 

Der "Infradyne" ist im Prinzip ein Superhet, obwohl E. M. Sargent den Begriff tunlichst 

vermied- um Patentansprüche von Armstrong nicht zu berühren. 

Der "Infradyne" arbeitete jedoch nicht auf den damals üblichen niedrigen ZF- Frequenzen von 

150- 150 kHz, sondern mit sehr hohen 3,2, später 3,4 MHz ! 

 

Das mag nahezu irrsinnig erscheinen- hatten die damaligen Trioden noch sehr hohe Anoden-/ 

Gitter- Kapazitäten, die Verstärkung ist also sehr gering zu erwarten. 

 

Aber Sargent versprach sich, genau wie David Grimes mit seinem "Octamonic", eine hohe 

Trennschärfe und dabei der Beibehaltung einer sehr guten Bandbreite für beste 

Wiedergabequalität. 

 

Dafür baute Sargent  
1. einen 3- stufigen ZF- Verstärker "Infradyne Amplifier 700", eine abgeschlossene 
Baugruppe. 
2. Später dann den "Infradyne- Adapter" für die Nachrüstung fremder Geräte. 
3. Zum Schluß 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" 
 

 

"Infradyne- Adapter" für die Nachrüstung fremder Geräte 
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Für Nachrüstung fremder Geräte: Der "Infradyne Adapter" aus "Radio" 1926-10 

 

Mit dieser Baugruppe konnten viele Superhets anderer Hersteller nachgerüstet = 

"infradynisiert" werden ("Infradyning"), es konnten sogar Geradeausempfänger zum 

Superhet aufgerüstet 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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Für 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"

 

 

Die Schaltung ist eigentlich nicht kompliziert, sie enthält 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, daß eine 1. Harmonische des Oszillators benutzt wurde, also 

müßte dieser evtl. 1525 - 1050 kHz erzeugt haben, das müßte man ggf. anhand der Spulendaten 

nachrechnen. 
 

3 Röhren verstärken die ZF, am 4. Filter wird die ZF dann zur Demodulatorröhre 

geleitet. 

 

Wie damals üblich, 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 Röhren sind dann der Audio- Verstärker. 

 

Alle Betriebsspannungen werden durch Batterien zur Verfügung gestellt. 

Die ersten beiden HF- Röhren und die Ozillatorröhre bekommen keine 

Gittervorspannung, die Mischröhre besitzt eine R/C- Gitterkombination, sie benötigt 

einen Arbeitspunkt am unteren Teil der Kennlinie. 
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Die Demodulatorröhre hat wieder eine R/C- Gitterkombination, und die 

Audioverstärkerröhren bekommen Batterie- Gittervorpannungen von 4,5 und 9V. 

 

Eine Besonderheit ist jedoch im ZF- Verstärker zu finden:  

Die Gitter haben keinen Masse- Bezug und keine Vorspannung, 

gleichspannungsmäßig "hängen sie in der Luft" ! 
Dies hat wohl schon früh Fragen aufgeworfen, und Sargent soll in einer Beschreibung 

erklärt haben, daß genug "Rest- Vorspannung" in der Schaltung erzeugt würde, um die 

Funktion zu garantieren. 

(ich fand diesen Text nicht). 

Meiner Meinung nach entstehen entstehen im "Infradyne- Amplifier", bedingt durch 

den Elektronenstrom, mangels Ableitung höhere Gitter- Anlaufspannungen an den 3 

Röhren des "Infradyne 700- Amplifiers", so daß die Röhren am untersten Ende der 

Kennlinie arbeiten, diese also nahezu voll gesperrt sind, und somit nur noch 

allergeringste Verstärkung möglich ist. 

Ein solcher Betrieb ist für Vervielfacherstufen und Mischstufen in Ordnung, ZF- 

Verstärker sollten aber üblicherweise gut verstärkend im linearen Bereich der Röhren- 

Kennlinie arbeiten.  

 

Ein Radiofreund hat in Radiomuseum.org einen Test des "Infradyne" beschrieben, und 

bestätigt die sehr geringe Verstärkung- und hielt sie für durch die damals verfügbaren 

Röhren begründet.  

 

Ein weiterer Effekt konnte beobachtet werden, nämlich, daß sich die ZF sogar 

nach Ziehen der Röhren am Ausgang feststellen läßt, nur "mit geringerem 

Pegel"... 

...bei ohnehin schon niedrigem Pegel. 
Das verwundert nicht- die ZF- Stufen sind nicht durch Abschirmungen getrennt, und 

die Spulen können aufeinander koppeln, bei 3,6 MHz ist das denkbar. 

Es gab verschiedene Varianten der Infradyne- Baugruppen, in einigen Geräten wurden 

die Spulen anders angeordnet, in einigen Geräten gab es Abschirmwände zwischen den 

Stufen. 

 

Wenn auch noch eine Harmonische des Oszillators genutzt wurde, die im Pegel sicher 

gering war, ist dies vielleicht mit eine Ursache für sehr geringe Verstärkung. 

 

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

Sargent damit bezweckte. 
 

Andererseits gibt es etliche Videoaufnahmen, die den "Infradyne" hören 

lassen, und zwar mit recht guter Tonqualität. 
 

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 Wiedergabequalität scheint 

gut zu sein, jedenfalls für ein fast 100 Jahre altes Gerät ist sie absolut in Ordnung. 

 

Und auch der Hersteller betonte, daß der "Infradyne" auch fernempfangsfähig wäre. 

13 / 235



Restauriert: EdiRestauriert: Edi

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 

Geräten der Jahre 1918- 1927 gebaut oder noch in Arbeit. 
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Infradyne- Varianten 

 
Die erste Ausführung des "Infradyne", 1926, aus dem "Radio Magazoine 1926-08. es enthält 

Toroid- Spulen. 

 

 

Die Schaltung des "Infradyne", 1926 

 

 
Die zweite Ausführung des "Infradyne", 1926, es enthält Toroid- Spulen 
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Die dritte Ausführung des "Infradyne", 1926, aus dem "Citizens Radio Callbook", 1926-09, 

es enthält Kammerspulen 

  

Die 1928er Ausführung des "Infradyne", aus dem 1928er Handbuch 

 
1928er  Schaltung des "Infradyne". 

Achtung: Unter den 3 Spulen ist die Oszillatorröhre gezeichnet, in einer veralteten 

Darstellung, ohne Glaskolben ! 
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Infradyne- Fotogalerie 

 

Die Fotos habe ich -außer beim ersten Gerät- nach Seriennummern des Hauptbestandteils, des 

"Infradyne 700 Amplifiers", geordnet. 

Es ist nicht immer klar, wie die Geräte entstanden sind, es gab von der Fa. Remler sowohl Bausätze, 

als auch fertige Geräte. 

Es ist auch möglich, daß die Baugruppe später getauscht wurde, die Seriennummer sagt also nicht 

unbedingt etwas über das tatsächliche Baujahr aus. 

 

Die Fotos stammen von der Infradyne- Internetseite des Radiofreunds Duane Bylund, der mir die 

Verwendung von Fotos und Textauszügen gestattete- vielen Dank an Duane ! 

 

Infradyne 1926 

 

 

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

Es dürfte ein Exemplar von 1926 sein. 

Die Seriennummer der "Infradyne 700 Amplifier"- Baugruppe ist viel zu hoch- die Toroid- Spulen 

wurden nur 1926/27 verwendet. 

Möglicherweise wurde die Baugruppe später gegen eine neuere ausgetauscht. 
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Infradyne Seriennummer 000441 eines unbekannten Radiofreundes 
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Infradyne Seriennummer 000952 von Bill 

Die Anordnung der Bauteile ist ganz anders, als in den veröffentlichten Versionen, Spulen und auch 

die Skalenantriebe sind anders. 

Immerhin aber 10 Röhren (es sind nur 2 aufgesteckt), es wurde also die komplette Infradyne- 

Schaltung realisiert. 

Ich vermute einen "freien Nachbau". 

 

 

Infradyne 1927 
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Infradyne 1927 Seriennummer 000441von Luca 

 

 

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

Infradyne 1928  
1928 wurde der "Infradyne" überarbeitet, bekam eine eigene, in einer Kupferbox geschirmte 

Eingangsstufen- Baugruppe, und eine Mittel- Zierblende. 

Das Gehäuse wurde aus Kupfer tiefgezogen, und braun/ Kristalleffekt- lackiert. 
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Infradyne 1928 Seriennummer 006493 von Luca  

Ein komplettes Kupfer- Gehäuse, das stellte das Radio als etwas Besonderes 

heraus. 
Meines Wissens waren die Kupfergehäuse braun/ Kristalleffekt- lackiert, möglicherweise hat ein 

Besitzer den Lack seines Exemplars entfernt. 
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Infradyne- Umrüstgeräte 

Für die Umrüstung von Geräten anderer Hersteller wurde der "Infradyne Adapter" entwickelt, 
dieser enthält 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 für ihre Geräte die Umrüstbarkeit auf 
"Infradyne" heraus ! 
 
Umrüst- Baugruppe "Infradyne Adapter" 
 

 
"Infradyne Amplifier 700" = ZF- Verstärker 

 
Chassis des "Infradyne- Adapter" 

   
Kompletter "Infradyne- Adapter" 
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Schaltplan "Infradyne- Adapter" 
 
Umrüstgerät Browning- Drake 
 

 
Links das Originalgerät, rechts der "Infradyne- Adaper", 
so mußten die Geräte wohl nebeneinander angeordnet sein. 
Das  "Infradyne- Adapter" - Gerät ist ca 45 cm breit, der Browning- Drake "Regenaformer 4 tubes" 64 cm, da 
mußte schon über 1,10 m  Platz bereitgestellt werden ! 

 
Browning- Drake 1927 Originalschaltung 
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Ein mittels "Adapter- Baugruppe" auf "Infradyne"umgerüsteter Browning- Drake 
 
Hier wurde ein vorhandener Empfänger der Fa. Browning- Drake umgebaut, und zwar war das laut 
Beschreibung ein Geradeausempfänger, 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 Audionröhre wird vom Übertrager abgetrennt, und zum Adapter- Gerät geführt, der 
Übertrager kommt dann zum Ausgangs- Anschluß des Adapter- Geräts. 
Heizungs. und Anodenspannungen ans Adapter- Gerät geführt- fertig. 
 

Mit dieser Maßnahme wurde tatsächlich -und auf einfachste Art und Weise- ein 
Geradeaus- Empfänger zu einem Superhet "infradynisiert". 
 
Der Browning- Drake ist original ein Zweikreis- Geradeausempfänger, und besitzt 2 einzeln 
abzustimmende Kreise für 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- Röhren-/ Zwei Kreis- Geradeausempfänger 
einen respektablen 9- Röhren- Superhet gemacht. 
 
Ob der Umbau mittels der Adapter- Baugruppe, die den möglicherweise schwachbrüstigen Oszillator 
und definitiv schwachen ZF- Verstärker enthielt, sich wirklich lohnte ? 
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Infradyne- Warum funktioniert er ? "Schwebender Bezug" 

 

  

Der "schwebende Bezug ist eine spezielle Funktion des "Infradyne".  

Den Begriff "schwebender Bezug" für 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 übersetzt: 

 

Der Infradyne-ZF-Verstärker von Remler wurde in der Augustausgabe 1926 des Magazins Radio 

vorgestellt. Der Infradyne war entweder als Drei- oder Vierröhrenmodell mit Bakelit-Panel und 

Kupfergehäuse erhältlich. Thomas J. Langhorne verwendete beide Modelle in seinen Empfängern 

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 Verstärker 

UX-199-Trioden verwendete, die bei höheren Frequenzen nie wirklich gut funktionierten. Eine 

Dreielektrodenröhre oder Triode neigte aufgrund der Elektrodenkapazität zu Schwingungen bei 

Frequenzen über 1,5 MHz.  

Sargent nutzte die "Restleckage" der UX-199 Röhren, um alle Gitterkreise über ein 

Kondensatornetzwerk ohne Rückleitung 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 Röhrenhersteller definierte Eigenschaft bzw. Wert. 

 

Meine Schlußfolgerung:  

Mit den vorgesehenen Röhren wird es funktionieren, zahlreiche Berichte lassen darauf schließen. 

Diese Verwendung dürfte problematisch für die Verwendung anderer Röhren sein- dann müßte 

wahrscheinlich ein definierter Masse- Bezug geschaffen werden. 

Noch zum Begriff "Schwebende Erdung": 

Wikipedia: 

Eine schwebende Erdung ist ein Referenzpunkt für das elektrische Potential in einem Stromkreis, 

der galvanisch von der tatsächlichen 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 Ströme durch elektromagnetische Felder oder 

Ladungsansammlungen im Leiter induziert und nicht durch die übliche externe Potenzialdifferenz 

einer Stromquelle. 

KI, von der Google- Seite eingebunden:: 

Eine „schwebende Erdung“ bezeichnet den Referenzpunkt für das elektrische Potenzial eines 

Stromkreises, der von der Erde isoliert ist. Im Gegensatz zu einer herkömmlichen Erdung, die 

physisch mit der Erde verbunden ist, fehlt bei einer schwebenden Erdung diese direkte 

Verbindung. Diese Isolierung wird häufig in Anwendungen wie medizinischen Geräten, 

Audiogeräten und Prüf- und Messgeräten eingesetzt, um Erdschleifen zu vermeiden und das 

Rauschverhalten zu verbessern.  
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Infradyne- Warum funktioniert er ? Rückkopplung 

Tatsächlich haben sich schon vor 66 Jahren Fachleute gefragt, warum der Infradyne eigentlich 
funktioniert. 
Dabei... sollten die Grundlagen der Empfängertechnik schon eine einigermaßene Begründung 
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 Begründung ! 
 
Ich stelle hier die von mir übersetzte Seite ein.

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

Rückkopplung  vor einem Dritteljahrhundert  

GERÄTE 

Ein recht ungewöhnlicher Radioempfänger 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 für eine 
ausreichende Aussiebung der Zwischenfrequenz und Unterdrückung der Spiegelfrequenz.  

ZWISCHENFREQUENZVERSTÄRKER  
Das Herzstück dieses Empfängers ist die dreistufige ZF-Stufe mit UX-199-Röhren.  
Abb. I zeigt einen Schaltplan. Eine Neutralisierung ist nicht eingebaut. Der Verstärker wird durch 
eine vom Kondensator C gesteuerte Gesamtrückkopplung stabilisiert. Bei geringer Kapazität des 
Kondensators C ist eine maximale Rückkopplung gewährleistet.  
 
TESTS  
Kürzlich hatte ich das Glück, 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-Röhre. Der Ausgang wurde mit einem 
Röhrenvoltmeter an den Anschlüssen G und - gemessen. Es wurde kein zusätzlicher 
Lastwiderstand verwendet.  
 
Es wurden mehrere Tests mit unterschiedlichen Einstellungen von C durchgeführt.  
Abb. 2 Die Frequenzgangkurve in wurde mit dem kleinsten Wert von C festgelegt.  
Abb. 3 zeigt den Frequenzgang für einen etwas höheren Wert von C.  
Abb. 4 zeigt den Frequenzgang für C, der knapp unter dem Wert liegt, der eine Schwingung 
erzeugt.  
 
Die Verstärkungswerte 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 Verstärker eine einstellbare Gesamtrückkopplung besitzt, um ihn 
stabil zu machen. Wie zu erwarten, kann die Rückkopplung reduziert und die Verstärkung auf 
Kosten der Bandbreite erhöht werden.  
Aus der Diskussion des Erfinders geht nicht hervor, dass er die Funktionsweise der Schaltung 
versteht, obwohl er Anweisungen zur Erstellung einer Frequenzgangkurve ähnlich wie in Abb. 4 
gibt.  
Ich nominiere Sargent jedenfalls als Erfinder der Rückkopplung.  
Hat jemand ein Exemplar dieses Gerätes ?  
Vielleicht besitzt ein Leser einen dieser Verstärker.  
Falls ja, würde ich mich über 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) 

 
 

 

Die wichtigste Stelle: Kondensator C steuert die Rückkopplung ! 
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 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 
Durchlaßkurven läßt darauf schließen, daß der komplette "Infradyne" noch 
besser war, und mit Sicherheit gute bis sehr gute Trennschärfe bei 
eingeschränkter Bandbreite, aber auch sehr guten Ton bei hoher Bandbreite 
erreichen konnte. 
 
Bestätigt wird das von positiven Berichten von Besitzern dieser Geräte, 
wenngleich die Werbung gelegentlich übertreibt. 
 
Die gemessenen Eigenschaften sind schon Eigenschaften von guten bis sehr 
guten Superhets späterer Jahrzehnte, erreicht aber... 1926, also vor 99 Jahren ! 
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HOBB 
Radio “A” Power 

for the Infradyne 
Keeps Batteries for 10-Tube Set Fully Charged | | 

7 j 

| HOBBS: 1 “1 BULB E 
EXTRA |. CHARGER 
HEAVY _ Yand2 | 
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 yee 
me) 

HOBBS BATTERY CC. 
eS 2017-19-21:23 Bay Street, Los necies Calif. | 

a re se al 

We Have Some Territory Open For Live Agents ad WD 
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TRAGE MARR 

Needs these F ROST “RADIO 

FROST-RADIO 

RHEOSTATS 
Type 700 Metal Frame.................... $ 50 

Type 800 Bakelite .........0.0.ccccccccsseeeee 

L 
No. 660 FROST-RADIO Bakelite Rheostat, base 

mounting ; 

No. 530 FROST-RADIO Bakelite Socket 

No. 730 FROST-RADIO Metal Frame Rheostat, — 
3 (BC) (011 Wiper etn a ORR Rane aca tds Le 
or, if preferred, 

No. 830 FROST-RADIO Bakelite Rheostat, 30 
h 

No. 710 FROST-RADIO Metal Frame Rheo- 
stat, 10 ohm 
or, if preferred, 

No. 810 FROST-RADIO Bakelite Rheostat, 10 
h 

No. 880 FROST-RADIO Super-Variable Re- 
sistance, 50,000 ohms 

No. 608 FROST-RADIO Push-Pull Switch 

No. 954 FROST-RADIO Gem-Jac 
or, if preferred, 

No. 234 FROST-RADIO Pan-Tab Jack 

No. 953 FROST-RADIO Gem -Jac 
or, if preferred, 

No. 233 FROST-RADIO Pan-Tab Jack 

HERBERT H. FROST, Inc. 
160 N. La Salle Street 

CHICAGO New York 

4 

q 
a 
4 

p 
‘| 

' 
4 
4 

i 

FROST-RADIO SUPER. | 4 
VARIABLE RESISTANCE a 

No. 880, 50,000 ohm type. Brass case ‘a 
and metal parts, nickel plated and — i 
buffed. Works smoothly and possesses hs) 
remarkable wearing qualities........ $1.25 mk : 

Ask Your Dealer 
for these 

FROST-RADIO Parts 
for 

Your Infradyne 

Protect the efficiency of 
your Infradyne receiver at 
these vital points: Rheo- 
stats, high resistance units, 
sockets, jacks and switches. 
If these parts bear the 
name FROST-RADIO you 
may be certain that you ~ 
are using the best parts 
obtainable. FROST-RADIO 
parts and accessories are 
precision-built and because 
of their practical design 
and fine finish they are a 
pleasure to work with. 

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 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 circuit is only two 
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 difficulty in re- 
ceiving stations 2000 miles distant with 
loud speaker volume. ‘Those who have 
already built the Infradyne are advised 
to make the last-minute improvements 
to the circuit as announced by FE. M. Sar- 
gent in this manual. The Infradyne 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, 
itis arevelation. The receiver you have 
long waited for is here. 

Radio’s Greatest Development 
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HOW THE IMPROVED INFRADYNE 

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 
By E. M. 

CTUAL experience in construct- 
ing the infradyne circuit, gar- 

/nered from questions asked by 
thousands who have built the set in ac- 
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- 
tradyne. 

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 types 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 

6 

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 
1,000,000 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- 
responding to 400 meters, the oscillator 
is set to generate 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 ohm resistance and this is now used to 
control the plate circuit of the r.f. amplifier. 

A 50,000 ohm Frost No. 886 volume control is 
shunted across the mixer tube. This is used to 
regulate volume. 

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 
nor 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 squeals 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 in the r. f. 

amplification and with good audio trans- 
formers perfect tone quality is attained. 

The detailed method of constructing 
the Sargent-Rayment infradyne is ob- 
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 6V199 Amperite which controls 
the oscillator tube is removed from 
the baseboard. The filament control 
for the oscillator tube is now made by 
the same rheostat which controls the 
filaments on the infradyne amplifier 
unit. In other words, all four ‘99” 
tubes are controlled from the rheo- 
stat directly below the voltmeter. 
This assures better control of the os- 
cillator tube voltage. 

2—A Cardwell or Hammarlund three-gang 
variable condenser is used in the radio 
frequency circuit and “trimmer,” or 
small vernier condensers are shunted 
across the gangs for finer tuning. 
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Front View of Sargent-Rayment Infradyne 

3—The 500,000 ohm variable resistance is 
removed from the panel of the original 
model. In its place a 200,000 ohm vari- 
able resistance is installed. This 200,- 
000 ohm variable resistance controls 
the plate circuit of the tuned r. f. 
amplifier. 

4—The 10-ohm 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. 

5—In place of the 10-ohm rheostat men- 
tioned in the preceding paragraph, in- 
stall a 50,000-ohm variable resistance. 
This is shunted across the mixer tube. 
See diagram. 

6—Take out the following Amperites, 
mounted on the baseboard of the or- 

iginal model— 

Amperite—1-A, controlling the detec- 
tor tube. 

Amperite—1-A, controlling first audio 

tube. 

Amperite—112, controlling the power 
tube. 

In place of these three separate Am- 
perites, install one No. 1 Amperite, which 
now controls all three of these tubes. 
The diagram shows how to connect the 
No. 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 infradyne amplifier so as to make the 

8 

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 layout 
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- 
ly eight milliamperes. Any good 200,- 
000 ohm variable resistance may be used 
here. 

The volume control is a 50,000 ohm 
variable resistance having an “off” po-. 
sition. It is 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 signals 
will be experienced. At the present time, 
the writer knows of only one such vari- 
able resistance, the Frost 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 control 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 
frequency amplification is sometimes so 
strong that the detector tube is flooded 
with more energy than it can handle. 
Distortion 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 “off” 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 4, green to negative 4, blue 
to 45 volt B, yellow to 90 volt B, pink 
to 135 volt B. Of the two other wires 
which are not wrapped inside the cable, 
one is black and the other brown. “These 
may be used as C’ battery connections, 
running the black to negative 3 volts and 
the brown to negative 6 or negative 714 
volts. In order to complete the battery 
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 two audio tubes are controlled by a 
one ampere ballast. The oscillator fila- 
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 

10 

condenser. An accuracy of | mmf. over 
the entire scale is secured by this new 
design. This makes the three midget 
vernier condensers of value only in bal- 
ancing up the external wiring to the 
condenser. “Two of the midgets 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 infradyne, 
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 circuit. 

When the set is first put into opera- 
tion, be sure that the 99 tubes are turned 
up to a full 3 volts as otherwise the oscil- 
lator tube will not oscillate. If this tube 
does not oscillate, the oscillator dial can 
be turned over the entire scale and it will 
make no difference whatever in the tun- 
ing. 

Sometimes it is less confusing when 
the set is first put 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 to the plate 
terminal of the detector tube socket, 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 infradyne 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 
.0001 mfd. condenser in series. “The pic- 
tures of the revised infradyne show a 
few parts different from those specified 
in the original article. This must not be 
taken to mean that these new parts are 
to 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 that cannot be substituted 
for. All those parts that are not speci- 
fied by manufacturers name are left to 
the option of the builder and any high 
quality parts will work in those places. 

Regarding the choice of the midget 
balancing condensers, low minimum ca- 
pacity is essential. “The General Radio 
No. 368-A five plate vernier is ideal for 
this purpose. 

The tapped inductance can be very 
easily constructed by the builder. It 
consists of three coils wound on a piece 
of bakelite tubing 114 in. in diameter 
and 2 in. long, as shown in Fig. 4. These 
coils are of 14, 14, and 8 turns respec- 
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. 
between the 14 and 8 turn coil. Com- 
mencing with the 8 turn coil the ter- 
minals should be numbered from 1 to 6 
as shown in the sketch of Fig. 8, 1 being 
the outside and 2 the inside terminal of 
the 8 turn coil, 3 the terminal of the 14 
turn coil nearest the 8 turn coil and 4 
the other end of this 14 turn coil, 5 the 
inside terminal of the second 14 turn 
ot and 6 the outside terminal 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, 
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 layout. 

12 

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 filament circuit. “Turn 
the filament switch to the “off” position. 
Insert 201A or 301A type tubes in the 
two incoming wave radio frequency amp- 
lifier sockets, in the mixer tube sockets, 
and in the detector and first audio. Put 
a 112 tube in the second audio and 99 
type tubes in the infradyne amplifier and 
in the oscillator. Turn the 30 ohm 
rheostat that controls the 99 tubes so 
that nearly all the resistance is cut in. 
Turn up the rheostat on the baseboard 
so that it is in the half way position. 
Then turn on the filament switch and 
see if all the tubes light. Do not turn 
the 99 tubes up any higher than 3 volts. 

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 
on the infradyne amplifier at zero, turn 
down the screw marked “increase” so 
that it is about half as far as it will go 
and turn the rheostat on the baseboard 
all the way on. Turn the Remler oscil- 
lator condenser to the minimum capacity 
position and then tighten up the set 
screw 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 
local. To do this, both dials must be 
moved. When the station is tuned in, 
leave the antenna tuning condenser set 
on that wavelength and turn the oscilla- 
tor dial over the whole scale. T’wo or 
three or even four oscillator settings will 
probably be found and the loudest of 
these will be infradyne setting. 

Leaving the oscillator dial 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 
loosen 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. No 
more than eight turns should be used in 
this place. 

Fig. 8. Tapped Inductance 

14 

The 30 ohm rheostat mounted on the 
baseboard should next be turned until » 
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 rheostat 
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 oscillator 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 both 
sides of the condenser are therefore 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. 7 

2. Mount a 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 being. 

3. Disconnect the wire from the plate terminal of the first detector socket. 

3-(a) Turn off the Infradyne 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 
as a five-tube single-dial control tuned radio frequency receiver. 

5. Tune in a local station on a wavelength between 400 and 500 meters. 

6. 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 move this section backward and forward until the 
station is received with the greatest volume. Tighten the set screw. Any 
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. 

10. Turn the vernier condensers to about half their maximum capacity. 

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 is mounted on the baseboard, 
about three-quarters full on. 

17. Turn the “Increase” screw on the Infradyne Amplifier panel almost 
all the way in. | 

18. Set the tuning knobs on the Infradyne Amplifier at zero. If the Ampli- 
fier goes into oscillation back up the “Increase” screw until the osciallation 
stops. 

m9, Set the volume control to maximum. 

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 knobs 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 
knobs 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 best 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 knobs 
on the Amplifier is adjusted and the circuit being tuned is brought into 
resonance with the circuit, the wavelength of which was determined by arbi- 
trary setting, the amplifier will tend to go into oscillation. When this occurs 
unscrew the screw marked “Increase” until the oscillation 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 results. 

23. Check the setting of the first detector rheostat, which is mounted on 
the baseboard. 

17 
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LIST OF PARTS USED 
By SARGENT IN HIS NEW MODEL 

The Parts Specified by 

MANUFACTURER’S NAME 

Should Not Be Substituted 

1 Remler Infradyne Amplifier. 
_1 Three Gang Condenser, Cardwell 317CL or 

Hammarlund. pase 
3 General Radio type 318-A midget vernier 

condensers. 
1 Remler .00035 mfd. condenser. 
1 Frost No. 886 50,000 ohm resistance. 
1 Tapped Inductance. See text. 
1 30 ohm rheostat, baseboard type. 
1 Set (3) Thorola or Camfield coils for .00035 

condenser. 
2 National type B, CCW dials. 
7 UX base sockets. Cushion type (Benjamin). 
1 No. 112 Amperite. 
1 No. 1 Amperite. 
1 30 ohm panel mounting rheostat. 
1 200,000 ohm variable high resistance, Cen- 

tralab. 
3 2-inch Dials. 
1 Filament switch. 
1 Single closed jack. 
1 Single open jack. 
1 Jewell 0-5 DC voltmeter. Pat. 135. 
1 Electrad grid leak mounting. 
1 1 meg. grid leak, Durham, Lynch, Electrad 

or other good leak. 
1 2 meg. grid leak, Durham, Lynch, Electrad 

or other good leak. 
1 .0001 fixed condenser. 
2 .0005 fixed condensers. 
1 .00025 fixed condenser. 
2 Audio transformers. 
2 1 mfd. Condensers. 
1 Panel, 3/16x7x30 in. 
1 Baseboard, 34x10x34 in. 
9 Eby binding posts or 2 Eby posts 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 for Selectivity. 

By E. M. Sargent 

HOSE who have followed the ser- 
ies of articles on the infradyne cir- 
cuit which have been appearing in 

“RADIO” 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 amplified to a 
still greater degree by the three stages 
in the infradyne amplifier, then detected 
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 neutrodyne, has been conclusively 

laboratory demonstrated during our 

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 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. [hen 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 terminal 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 Adapter. 

19 
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is one), and to add a 30-ohm control 
rheostat for the first detector tube (if 
not already installed). 

Te add the infradyne adapter, con-— 
nect its input terminal (point 7 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- 

70 | | 2pped Inductance 
Detector \j_ 2 SN Fel 6 
Plate SOL? 

Jo Primary of 

Audio Transf | 

0A <Seb) 

A+ Set} Css 

turns of No. 24 d.s.c. wire, all wound 
in the same direction on a 15% in. diam- 
eter formica tube 3 in. long, as shown in 
Fig. 2. The space between turns is 
Y in. | 

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

INFRADYNE AMPLIFIER 
A- 

O Pp 5 St 04+ Go 

Sw 

A- (Battery 

Po a 
Fig. 1. Circuit Diagram for Infradyne Adapter. 

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 
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 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 .0001 
mfd. variable condenser, 1 Sangamo 
0005 mfd. fixed condenser and 2 meg. 
leak, 1 bypass condenser (1mfd.), 2 CX 
type tube sockets, 1 d. c. voltmeter (0-5 
volts), 1 rheostat (30 ohms, Frost), 1 
ballast resistance (14 amp.), 1 filament 
switch, 7 binding posts, and 1 tapped 
inductance. 

The tapped inductance consists of 
three coils, one 10 turn and two 30 
20 

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 

TSE “A” tubes in the first four sock- 
ets of the tuned radio frequency 

set and either an “A” tube or a power 
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TWIN 
ROTOR Remler 

Straight Line Frequency 
This type gives the greatest possible 
separation of stations over the entire 
broadcast band. Equal divisions on the 
dial represent equal frequency bands. 
Longer wave length stations are crowd- 
ed somewhat and the lower wave length 
stations are proportionately spread out. 

Capacity is variable at the zero dial set- 
ting. 

No. 648—.00035 max. less dial....$4.50 

No. 649—.0005 max. less dial.... 4.50 

No: 659—.0001 max. less dial..... 4.50 

Condenser — 
Made in both Straight Line Fre- 
quency and Straight Line Wave 
Length types. Condenser rotates 
through a full 360°, giving a 
greater separation of stations at all 
wave lengths than is possible with 
the usual 180° type. 

A special adjustment which per- 
mits variation of the condenser ca- 
pacity at zero dial setting allows a 
still further spreading of the sta- 
tions in the Straight Line Fre- 
quency type. In consequence the 
condenser can be adapted to the 
particular coil used. Perfected in- 
sulation completely eliminates body 
capacity effects and electrical losses 
are reduced to a minimum. 

Straight Line Wave-Length 
This type should be used to separate to 
the greatest extent the long-wave class 
‘“B” stations which usually offer the bet- 
ter programs. Equal dial divisions rep- 
resent equal wave-length bands. The 
smaller low-wave length stations are 
slightly crowded to give maximum spac- 
ing for the higher powered class “B” 
stations. 

No. 630—.00035, with dial............ $5.00 
No. 638—.00035, less dial............ 4.50 
No. 631—.0005, with dial............ 5.00 
No; 639—.0005, less dial...:........ 4.50 
DialmCompleter tote esp MO) 
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The name Remler is indicative ¢ 
resenting many years’ accomplis 
neering. This, the No. 700 Remk 
highest achievement of those y: 
neering design. Use it with you 
dyne circuit—you will get recep 
past experience, you have ever bi 

List Pr 
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ful Amplification 
ie best in radio equipment, rep- 
nt of pioneers in scientific engi- 

ifradyne Amplifier, exhibits the 
of experience and skilful engt- 
ned radio frequency or neutro- 
far ahead of any that, through 
lead to expect. 

$25.00 
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rs 

CHICAGO 

Remler “mad 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 ata given point 
or even along a given line. Too often is 
insufhicient 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. 

Made to Meet the Quality Demand 
Made of moulded Bakelite and easily installed, this new 
Remler socket will at once make a real appeal to the man 
who realizes the necessity of perfect contact for the tubes. 
The contacts are self aligning, and the full floating springs 
allow a smooth in-and-out pull. Both soldering lug termi- 
nals and screw terminals are provided for each connection, 
and each contact spring is an integral part of the terminal 
lug. 

List Price 50 Cents 

J DANIELSON 
Manufacturing | Company» --s 

260 FIRST STREET 

SAN FRANCISCO 
NEW YORK 
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tube in the last audio stage. In the 
adapter, use three 99’s in the infradyne 
amplifier, a 99 in the oscillator and an 
“A” tube in the detector. 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 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 

Rear View of Infradyne Adapter. 

48 degrees to 142 degrees, and it is bet- 
ter after the limits of the broadcast band 

have been ascertained to reset the CCW 

dial so that it is on O 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 at 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 is 
heard. 

Sometimes the station can be picked 
up at more than one place on the oscil- 

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 occur in any set using 
an oscillating tube, and the only time 
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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 

harmonic, 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 .Q001 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 infradyne adapter makes a big 

improvement in a 5-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. 

How to Use the Na-Ald Connectoraldmaen 
adapting the Infradyne to an ordinary 
5-tube tuned radio frequency receiver 

O SIMPLIFY connections in con- 

i aes your five-tube radio fre- 

quency receiver to an Infradyne, 

you can use 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 base. 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 B lead goes to terminal | of 

the pick-up coil. 

The Minus B lead goes to the plate of 

the second detector. 

If your tuned radio frequency receiver 

has a grid condenser and grid leak in it, 

connect the plus C’ and minus C  to- 

gether. If the set has no grid leak and 

grid condenser in it, connect the gnd 

condenser in series with the plus C’ and 

minus C leads coming from the Connec- 

torald. Shunt 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 mfds. capacity. 

181 / 235



Restauriert: EdiRestauriert: Edi

The Amplitier Unit 
HE heart of the Sargent-Rayment Infra- 

dyne circuit is the Infradyne amplifier. 

The illustrations show the interior and ex- 

terior views of this device. The circuit dia- 

gram shows how the unit is wired. The cir- 

cuit will be of interest to those who have 

been experimenting with amplification at the 

extreme high frequencies. The circuit is pub- 

lished 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 % inch or a 

difference of 1/32 inch in pri- 

mary to secondary coupling be- 

tween 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 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. Such is radio at 90 

meters. 

Unless you have at your disposal a com- 

Interior View of Amplifier. 

-O00// 

plete radio calibration laboratory it will be 

practically impossible for you to build an 

amplifier unit that will give results. Each 

unit is calibrated by laboratorians in the 

factory. Each circuit 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 grounded. This 

BE WnA 
AMPL yPLiFlER 

The Unit in Its Container. 

provides an ideal shield for the entire unit. 

The 90-meter transformers are wound on 

35 turns of No. 28 

d.s.c. wire on 11% inch forms are used on the 

low-loss ribbed forms. 

secondaries with the exception of the coil 

This coil has 28 

Primaries are wound inside of the 

next to the second detector. 

turns. 

secondaries, and consist of 20 turns of No. 

28 d.s.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 signal 

strength. Once this adjustment has 

been made there is no further attention 

- necessary. 

Circuit Diagram of Infradyne Amplifier Unit. 

bo [ae] 
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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. 

Questions are answered by Gerald M. Best when accompanied by twenty- 
five cents in coin or stamps for each question 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 & Cardwell 
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 anriounced. 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 100% 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 and 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. 
25 
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. Cle-Ra-Tone 
Radio Sockets 

Spring Supported, Shock Absorbing 

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 
insistance on 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- 
pacts which would otherwise cause “tube noises.” Four perfectly 
balanced springs “float” the tube-holding elements independently of 
the base, with positive tube-to-terminal connection. Shock-absorbing 
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 for UX Type 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 S. Sangamon St., Chicago 

Manufactured in Canada by the Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario 

¥ 

wy 

4 

. ae 
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ALL PARTS © 119” 

Prompt Mail Order Service To Any Part of U. S. or Canada 

WE MAKE PROMPT DELIVERY 
Parts Also Sold Separately 

Here are the Official Parts 
Which We Sell 

Remler Infradyne Amplifier. 
Cardwell three-gang condenser. 
General Radio 318-a Midgets. 
Remler .00035 condenser. 
Frost No. 886 Resistance, 50,000 ohms. 
Tapped inductance. 
30 ohm baseboard rheostat. 
Set, 3, Thorola Doughnuts. 
National Dials, Type B. CCW. 
Benjamin UX base sockets. 
112 amperite. 
No. 1 amperite. 
30 ohm panel rheostat. 
Centralab 200,000 ohm resistance. 

2-inch dials. ® 
Filament switch, Electrad. 
Single closed jack, Electrad. 
Single open jack, Electrad. 
Jewell Pat. 135 voltmeter. 
Electrad grid leak mount. 
1 meg. Electrad grid leak. 
2 meg. Electrad grid leak. 
.0001 Fixed condenser, Electrad. 
.00025 Fixed condenser, Sangamo. 
.0005 Fixed condensers, Electrad. 
Amertran audio transformers. 
1 mfd. Electrad condensers. 
Binding post strips with Eby Posts. 
Bakelite Panel, drilled and engraved, 3/16” 

thick. 

1 Baseboard, Poplar, Egyptian lacquered. 

Alor Above -_.....9118.00 

CABINETS $ 50) 
Beautiful mahogany cab- e 
inets built especially for 
the Infradyne. They do 
justice to this famous 
set. 

We specialize in shipments of 
complete parts for the new 
improved Infradyne. Every- 
thing specified by Sargent in 

this Manual will be shipped to 
you for $118.00. This price in- 

cludes the new type Cardwell 
38-gang condenser; three new 

General Radio vernier conden- 
sers; the new Frost 50,000 ohm 
variable resistance, the new 
200,000 ohm variable resis- 
tance and the new set of Am- 
perite filament controls which 
are explainéd by Sargent in 

Hiswiatest. article, In other 

words, the list of parts to the 

right is exactly what is needed 

for building the new Infra- 

dyne. We guarantee the mer- 

chandise to be exactly as rep- 

resented and we will ship c.o.d. 

if half cash is sent with order. 

Money orders or certified 

checks accepted. We have 

been supplying the Infradyne 

builder’s wants for the past 

three months and we have a 

host of satisfied customers. 

hm BOBS DS DS eS OO ND ee oe ot 

WIRES 
All of the wires, bent to 00 
shape. Saves you the e 
trouble and saves hours 
of time. Neatly packed 
and labelled, with in- 
struction sheet. 

C.0.D. shipments made if half cash accompanies order. 

International Radio Sales Co. 
Address Orders to Dept. M. 

5441 CALIFORNIA STREET. SAN FRANCISCO, CALIF. 
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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 

PANELS > 
Drilled and Engraved Panels... 
Inductances, Green Silk Wound... 
Baseboards, Varnishedy. 3 a 
Binding Post Strips; Complete.) ae 

POSTPAID—IMMEDIATE SHIPMENT 

Complete Set $1 1.40, Prepaid 
DISTRIBUTORS FOR : 

TWININ G-SCOTT CEL ORON 
DIAMOND ee RE 1125 WALL STREET 

; 277 WE 4 
LOS ANGELES, CALIF. 

28 
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How to Tune In 

Stations More Than 

ZOOO Miles Distant 

Hair-breadth selectivity is required for 

‘tuning-in stations several thousand miles 

away. The secret of bringing in these 

stations is in the proper control of the 

tuned r.f. amplifier, assuming that the 

oscillator and Infradyne amplifier are 

performing correctly. Infradyne users 

report that stations three meters apart 

are easily separated from powerful local 

Carefully 

follow the instructions contained else- 

stations on the antenna dial. 

where in this manual for lining-up the 

three gang condenser. Unless the gangs 

of this condenser are properly lined up, 

it will be impossible to get 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 

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- 

When you 

“cross” a station in this manner, set the 

ing as on the antenna dial. 

oscillator dial at the point where the 

station comes in clearest and loudest. 

Then vary the voltage of the “99” tube 

filaments until you get clear, undistorted 

reproduction of signals. Do not use 

more than three volts on the small tubes. 

Keep your eye on the voltmeter. Distor- 

tion will result if too much voltage is 

used. You will also force the oscillator 

and Infradyne Amplifier tubes and long 

distance stations will not come through 

satisfactorily. “The two tuning dials will 

They should not 

vary more than five or ten degrees. For 

not always read alike. 

this reason it is essential that the oscil- 

lator dial be swung back and forth over 

a ten degree sector of the scale until you 

“cross the station.” Regulate your vari- 

able high resistances until you get undis- 

The control of the 50,- 

000 ohm resistance plays an important 

torted signals. 

part in getting good reception from long 

distance stations. A slight re-adjustment 

of the rheostat on the baseboard may give 

you a better “peak’’ point for DX sta- 

tions. 

a 
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‘Dderateyour with 100% Efficiency — 

Precision 
“B” Power Unit 

135 Volts $42.50 

Infradyne’s 10 tubes require considerable B voltage—this sensitive 

circuit requires an exceptionally. even flow of B current as well as an 

ample supply. This is so in a greater or lesser degree in all circuits, 

but in Infradyne it is even more important. Precision will deliver an 

even flow of “B” current that will operate the Infradyne with 100% 

efficiency—a_ reserve of Power that is not taxed at any time. An 

absolute quiet flow of “B” voltage. 

Infradyne draws a maximum of 26 milliamperes at 135 volts, using a 

CX112 power tube in the last audio stage. 

Precision has an output of 40 milliamperes at 135 volts—a condensing 

capacity of 100: microfarads—assuring you an. uninterrupted flow of 

current indifferent to temporary power line interferences. 

This advertisement is placed in this publication because Precision has 

proven its efficiency in operating the Infradyne. If your dealer can’t 

supply you, write us for full information. 

Precision Electric Mfs. Corp. 
1020 Santa Fe Avenue 

Los Angeles 
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How to Bend Wires and 
Solder Connections 

Great care should be taken in bending 

wires and soldering connections. Use a 

good grade of copper wire, insulated 

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 flat nose. Do 

not use pliers with “teeth” or “‘ribs’’ be- 

cause you 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”’ 

Use lugs. 

the joints by using solder sparingly and 

see that the soldering iron is heated to a 

sufficient temperature to allow the joints 

to “sweat” together. If you use rosin 

core solder take great care that the rosin 

is thoroughly melted and allow the 

solder to run smoothly over the joints. 

Do not use too much rosin or soldering 

A little of this goes a long way 

Carefully 

wipe the rosin or paste from the wires 

flux. 

toward making a good joint. 

and instruments. High resistance leaks 

will result if paste is not thoroughly re- 

moved. The secret of good soldering is 

in the proper temperature of the iron, 

the correct amount of solder and flux 

and the manner in which this is applied. 

Do your experimenting on some scraps 

of wire before attempting to wire your 

Infradyne. Run leads as short and di- 

rect as possible—especially in the grid 

circuit. Keep the grid leads well sep- 

arated from other. wires. 

After a connection has been soldered it is always advisable to test its strength 

by gently pressing it. A poor joint will give “way under slight pressure. 

INFRADYNE SERVICE 
Specializing in building, adjusting and repairing. 

We make ’em play or no charge. Correspondence invited. 

PALMER RADIO LABORATORY 
Established 1923 

4529 S, Vermont Ave., Los Angeles Phone VErmont 7883 
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TYPE OF ANTENNA 
To Use for the Infradyne 

That “No Chain Is Stronger Than 
Its 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 
Improved Infradyne. Greater flexibili- 
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 original Infradyne operates best 
with a 50-foot antenna. If you bring 
your set up to date as shown in this 
Manual you can safely use an antenna 
up to 100 feet in length. An indoor an- 

$1850 

32 

CABINETS for the INFRADYNE 

Rigid in construction, beautiful in design and workmanship. 

Genuine hand rubbed, durable laquer finish. 

Choice of Walnut or Mahogany. 

Send for complete bulletin of radio furniture 

A-1 WOODWORKING COMPANY 
1338-1342 San Julian St., Los Angeles 

tenna 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 Denver with enough volume to fill 
the room. ‘The selectivity of the In- 
fradyne will be impaired 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-in wire. Make 
sure that your ground connection is per- 
fect. Use a good ground clamp. Make 
the distance between the set and ground 
connection as short as possible. The 
ground connection is as important as the 
antenna itself. 
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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 confi- 
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 

Editor Tech. Editor 

£2 [SAN FRANCISCO-CAL PACIFIC BUILDIN 

52 Irving Street 
Boston, Mass. 

20 East 42nd Street 

New York, N. Y. 

307 N. Michigan Avenue 1411!4 Alta Vista Boulevard 
Chicago, III. Hollywood, California 

& 
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HEAVY DUTY 

RadionM 

34 

Mr. L. S, Hillegas- 
Baird, 9HO, will cheer- 
fully answer inquiries 
and supply circuits and 
descriptive literature. 

Non-Inductive Variable 
High Resistances 
ENTRALAB Radiohms with two termi- 
nals, and Modulators or Potentiometers 
with three terminals, provide gradual, 
noiseless control of oscillation or volume 

in any circuit. Specified for the Infradyne, S-C, 
Samson T-C, Henry Lyford, Universal, and 
many other circuits. Used as standard equip- 
ment on a large number of commercial re- 
ceivers, and by both the U. S. Navy and Signal 
Corps. 

There is a resistance and correct taper for every 
circuit. The No. 25 M or No. 51 M are ideal 
oscillation controls when shunted across the 
tickler coil of short wave receivers. 

Bakelite base and knob. Single hole mounting. 
Resistance of Potentiometers. 400 or 2000 ohms, 
modulators 500,000 ohms, Radiohms 2000, 25.,- 
000, 50,000, 100,000, 200,000, 500,000 ohms, $2.00. 

Gives Full Efficiency from 
‘“‘B”’ Eliminators 

Centralab Heavy Duty Radiohms fully approved 
by the Raytheon Laboratories, will control the 
output voltage of “B” Battery Eliminators, re- 
sistance remaining permanent as adjusted and 
the same for any knob setting. Full resistance 
variation with a single turn of knob. Jnsu- 
lated for 1500 volts. Smooth and noiseless to 
outlast the eliminator, $2.00. 

At your dealer’s or mailed direct. 

CENTRAL RADIO LABORATORIES 
14 Keere AVENUE MILWAUKEE, WIS. 

Australian Representative 
United Distributors, Ltd., Sydney 

Canadian Representative 
Irving W. Levine, Montreal 

Great Britain Representative 
R. A. Rothermel, Lid., London 

Makers of variable resistance for 69 makers of 

leading standard sets. 
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“THE HOUSE THAT PARTS BUILT” “THE HOUSE THAT PARTS BUILT” 

IMMEDIATE 

DELIVERY 
(Wholesale Only) 

IMMEDIATE 

DELIVERY 
(Wholesale Only) 

TRADE MARK 

All Parts for the Improved Infradyne 
The New SARGENT-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 COMPLETE. 

We are exclusive Northern California distributors for this OFFICIAL 

INFRADYNE MANUAL. 

APEX SETS 
Amsco 
Acme Speakers 
All-Ameriean “B” 

Bty. Eliminators 
Aero Coils 
Aero Loops 
AmerTran 
Amperites 
“A1” Crystals 
BALKITE 
BREMER-TULLY 
Bradley 
Benjamin 

Bruno 

Belden 

Bodine 

Cardwell 

Carter 

Carborundum 

Crowe Panels 
Celatsite 
Celoron 
Cc. R. L. 
Cunningham Tubes 
Cutler-Hammer 
DUBILIER 
Daven 
Dictogrand Speakers 
Dongan 
Dudlo 
Eby 
Exide 
EKleetrad 
Eveready 
Formica 
Federal 
Fynur Dials 
GENERAL RADIO 
Goodrich Panels 
HAMMERLUND 

Harkness 
Hoyt 
Jewell 
Jefferson 
Jones 
Karas 
Kellogg 
Kurz-Kasch 
Kester 

Majestic Speakers 
Mueller Clips 
Miecrodensers 

Morrison 

Musselman Tubes 

Philco 

Pacent Speakers 

Penetrola, Sets 

and Kits 
Precise 
Pyrex 

Precision Coils 
Remler 
Rauland Lyrics 
Radiall 
Reel Aerial 
SILVER-MARSHALL 
Sangamo Condensers 
Samson 
Signal 
TELETONE 
SPEAKERS 

Timmons Speakers 
Thordarson 
Tobe Condensers 
Thorola Speakers 
Tungar 

Utah Speakers 
Utah Cabinets 
Variodensers 
Weston 
Yaxley 

United Radio Supplies Company 
Northern California Distributors for the 

“BREMER-TULLY COUNTERPHASE SETS” and the “APEX SIX” 

693 MISSION STREET 

SAN FRANCISCO 

“Radio Exclusively” 
(Wholesale Only) 

“THE HOUSE THAT PARTS BUILT” 

Phones: Douglas 8357 

Douglas 8358 

“THE HOUSE THAT PARTS BUILT” 
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TESTIMONIALS 
from INFRADYNE OWNERS 

HEARS AUSTRALIA 

EDW. M. CORCORAN 
RADIO 7 

Sets and Parts 
Artesia, Calif. 

Sept. 22, 1926. 
RADIO, 
San Francisco, Calif., 

Gentlemen: 
It will probably be of interest to your subscribers to know that 

at four a. m. this morning I picked up Australia on the Infradyne de- 
scribed in your magazine. 

I have built several sets described in your magazine since 1920 
and have always found them to do all things that you claim and I 
cannot say this about any other. 

Will say that Mr. Best and Mr. Sargent’s articles are worth the 
price of the magazine. 

Your well wisher since 1920, 

(Signed) EDW. M. CORCORAN, 

SEPARATES STATIONS 3 METERS APART 

ELLIOT M. EPSTEEN 
- Attorney-at-Law 

DeYoung Building, 690 Market St., 
San Francisco, Calif. 

Sept. 27, 1926 
Mr. H. W. Dickow, 
Care Pacific Radio Pub. Co. 
Pacific Bldgz., 
San Francisco, Calif. 
Dear Mr. Dickow: 

I know you will be interested in learning some of the results 
had on my Infradyne last evening. 

Station KPO, 428 meters, and Station CFCN at Calgary, 435 meters, 
both came in with great volume and though they are but 7 meters 
apart, I was able to completely blank out KPO although I am only 
one and a half miles from it in an air line. 

At the same time, I was able to separate KSL at Salt Lake City, 
300 meters, from KTAB, 303 meters. In the latter case, the military 
band playing there last night came in like a local station as did KFI 
and KGW. 

Later in the evening I brought in KF WC from San Bernardino 
with loud speaker volume, and this is but a 100 watt station. 

The set is doing all that was claimed for it. 

Cordially yours, 
EME: AS > (Siened) ELLIOT M. EPSTERN, 
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A 

Quality 

Instrument 

Pattern 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. 

Ors EO-GrOTOsLOrV.OltS 20 $7.00 

0-10, 15, 25, 50 or 100 Milliamperes............... 7.00 

Send for New Radio Instrument 

Catalog No. 15-C 

MA] Evel Electrical Instrument Co. 
| 1650 Walnut Street, Chicago 

“26 Years Making Good Instruments” 

37 
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| 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, Inc. 
611 Widener Building, Philadelphia 

The Continental Single Condenser is also made in the 
following capacities: .00035, $2.50 list price; .00025, 
$2.50 list price; .0005, $2.50 list price, and Continen- 
tal Junior Vernier Condenser listing at $1.25. 
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No. 700 

, 
INSTRUCfION SHEET 

The Remler No. 700 Amplifier employs three CX299 or 
UX 199  tubes.  These  should  be  operated  from  a  separate 
rheostat  and  are  rated  at  3.3  volts  filament.  They  should 
be  operated  at  the  lowest  filament  temperature  which  will 
give  satisfactory  results;  the  correct  voltage  will  probably 
be  found  to  lie  between  3  and  3.3  volts.  The  Amplifier 
will  be  found  to  give  best  results  when  a  plate  voltage  of 
90  is  employed. 

The  following  procedure  should be  employed  in  getting 
the Infradyne  Amplifier into  operation. 

1.  Install  the  Amplifier  in  the  receiver,  making  connec­
tions  as  indicated  on  the  binding  posts. 

2.  With  the  fingers  turn  the  a d j u s t i n ~   screw,  marked 
"Increase,"  all  the way  in. 

3.   Set  the pointer of each  of  the four vernier condenser 
knobs  to  zero. 

4.   Tune  in  a  moderately  weak  station. 

5.  Change  the  settings  of  the  four  vernier  condenser 
knobs  slightly,  using  .the  wooden  wedge  furnished 
with  the  unit.  While  these  condensers  are  adjusted 
at  the  factory  for  best  operation  when  the  pointers 
are  set  at  zero,  the  settings will,  in  practice,  be  found 
to  vary  somewhat  from  this  position  due  to  a  slight 
difference  in  tubes. 

6.   As  the  settings  of  the  vernier  condenser  knobs  ap­
proach  more  nearly  the  values  for  most  satisfactory 
operation  the  amplifier will  be  found  to  go  into oscil­
lation.  This  oscillation  can  be  prevented  by  carefully 
loosening  the  adjusting  screw,  marked  "Increase." 
The  vernier  condenser  settings  should  again  be 
slightly  changed  until  the  point  of  best  operation  is 
obtained.  Should  the  latter  adjustment  again  throw 
the  amplifier  into  oscillation  it  will  be  necessary  to 
further  slightly  loosen  the  adjusting  screw. 

Once  the  above  adjustments  have  been  made  and  the 
settings  for  most  satisfactory  operation  have been obtained 
the  Infradyne  Amplifier  will  function  without  further  at­
tention  other than adjustment of  the  filament  temperature. 

If difficulty  is  experienced  in  obtaining  maximum  am­
plification  after  all instructions  given  for  placing  your  re­

ceiver  into  ope;a'tion  have  been  carefully  followed,  the 
trouble  can  probably'  be  remedied  by  lengthening  some­
what  the  wire  connected  to  the  plus  "B"  binding  post  of 
the amplifier.  The best  length  for  this  lead  will  be  found 
by experiment.  . 

The Infradyne Amplifier meets exactly the  requirements 
of  the Sargent Infradyne described in  "Radio" for August, 
1926,  and  is  also  adapted  to  use  with  many  standard  re­
ceivers  of  the  tuned  radio  frequency  type.  When  used 
with. standard  tuned  radio  frequency  receivers  it  offers 
a  decided  increase in  selectivity and  a  marked  reduction  in 
background  noise. 

Additional  information  regarding  the  special application 
of  the  Infradyne  Amplifier to  your individual requirements 
will  be  furnished  upon  request. 

zeo FIRST STREET  

L­ CHICAGO SAN J"RANCISCO NEW YORK ~   
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ElULLETINNO.  5 

SERVICE FOR SET BUILDERS  

GRAY  Be  DANIELSON  MANUFACTURING  CO., 260 FIRST STREET, SAN FRANCISCO, CALIF. 

REMLER 1928.; INFRADYNE 

By H. W.  SCRIBNER 

1 
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FOR  THE 

CUSTOM 

SET­BUILDER 

OPERATES 

ON 

FIVE OR 

TEN TUBES 

PAGE  _ 

SECTlON  _ 

MARCH  1,  1928 

BUILDERSSETFOR 

REMLER  1928  INFRADYNE 

S­E RVI C E 

BLUE 
PRINTS 

AID 
IISTRUCTIOIS 

$1.00  SET 

FURIISHED  BY 
JOBBERS 

IICLUDED 
wnH 

10. 750 
FOUIDATIOI  KIT 

­ )~AY   Be  DANIELSON  MANUFACTURING  CO., 260 FIRST STREET, SAN FRANCISCO, CALIF. 

. ~ .  

"  ,­

LIST  OF 

~ E M L E ~  10.  750  Infradyne  Foundation  Kit.  Includes  Steel  
Base,  Bronze  Control  Panels,  Dials,  Condensors,  
Rheostats,  Switches,  Chokes,  Coupling  Coil,  Resis­

.   tances,  Sockets,  Cable,  Wires,  Bolts,  Nuts,  Screws, 
Washers,  Brackets,  Knobs  and  a Complete  Set  Blue 
Prints  with  Instructions  $  52.00 

­­ ~1ltEMLE~    lo.nUadilJfrequeilcy Amplifier  and  Antenna  CDm­
pensator  &&.00 

PARTS 

1  ~EMLE~   No.  700  Infradyne  Amplifier. __ ._._._._.._..._.....__ ...  27.50 
1  ~EMLE~   10.  780  Copper  Cabinet  Two­Tone  Brown  Crystalline 

Enamel  and  Wood  Base................................  15.00 

2 Siiter­MarshaIlNo.  220  Audio  Transformers._  _.._.  $8.00  18;00 
1 SiI'er­MarshaIlNo.  221  Output  Transformer  _  _..........  7.50 
1  Jewell  No.  135 or Weston 10. 508  Yoltmeler..__._...................  7.00 

ftY1lW"o.mOO'­­Complete  Set  of  Parts.  UsL .._.  .  ._. __ ..S

SOLD  THROUGH  JOBBERS 

m " ~
FOR  DESCRIPTION  SEE  OTHER  SIDE  ~ ~  

AMPLlF"lER 
*7tJO 

.'   ~  

6fT"•• 

SPCA/(CR 

80 A- A-

I 
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~ E M L E ~
·BULLETIN  NO.  6 

GRAY  &  DANIELSON  MANUFACTURING  CO., 260 FIRST STREET, SAN FRANCISCO, 

BUILDEFOR SET 

REMLER  DadioFre'fNe11gJ AMPLIFIER 
The Rem1er No. 710  Radio Frequency Amplifier ia a  completely abielded, 

_ ~ c : a a i r o l .unitinc;orporating..two  I~es   C!Lr!ldio  f!!.'1~   ampli­
fication and a detector. It ia designed to employ tubeS Ol'tIiecx 301K1UX­
201A) type. Aresiator automatically controlling the detector filament tem­
perature ia  included in the Amplifier and leacla.are brought out 10  that an 
external rheostat can be used on the  radio frequency tubes. 

So-called plate or "bi.." detection ia  used in the Amplifier. Plate detec­
tion introduces leu diatortion than grid detection. For detection the third 
tube ia operated at a plate voltage of 22 %; to convert the unit to a three­
stage radio frequency amplifier it ia only neceaaary to raise the plate voltage 
applied to the third tube to 67Y2 or 90. 

The No. 710 Amplifier ia  completely enclosed in a meet copper case 
which ia "grounded" to the negative filament circuit. It ia  therefore electro­

magnetically shielded and broadnell of tuning which would result from direct pick-up of ener8Y by the coila ia 
eliminated. Electrostatic lhielding ia  employed between ltages. 

Tuning ia accomplished by means of the Remler Type 633 Three-in-Line Condenser which ia  included in th. 
Amplifier. Three Ipecial balancing condensen are an integral part of the Type 633 Condenser and these balancina: 
condensers are caref:z.adjuated befoh the Amplifier leaves the factory to compensate for diilerences in capacity 
introduced by coila, and wiriq. 

The  coila are wound with double-ai1k covered wire,  are small in diameter and are of the solenoid type. The 
secondaries are .pedally wound to limit the external fields and to further the lltability of the Amplifier. The 
primari. are arranged to rotate within the secondaries and their motion ia  automatically con­
trolled duouab the condenser ahaft. CoDltaDt coupling and uniform gain at all waVelenpllP 
are thus obtained. Switches are provided whereby two degrees of primary to secondary coupling 
can be  obtained in the second two r.f. transformer. while the antenna compensator permita 
three  dear- of antenna couPIina. Switches are aIao provided by which stabilizing reaiatancea 
can be comsected into the grid circuita of the fim and second tubes when neceaaary. The entire 
unit ia  extremely flexible and can be  adjusted for mamnum eiliciency under widely varyifta 
conditions. Amplifier Dimensions: Width &Y2, depth 10Ys, height 5%. 

The Antenna Compensator ia  supplied with the No. 710 Radio Frequency Amplifier. It conaiata of a tbr.. 
point lwitch and a small variometer. The antenna coupling ia varied by means of the switch. The variometer ia 
comsected in series with the  secondary of th. input transformer or antenna coil and ia  included in the  tuned circuit 
controlled by the antenna section of the  tuning condenser. The compensator variometer ia  adjusted in conjunc­
tion with the antenna section balancina: condenser 10 that the antenna tuned circuit will stay in resonance with 
the remaining tuned circuita at all wavelenp without the further adjustment of the compensator controls. The 
compensator switch and variometer are controlled by the two halves of a single knob. The compensator can be uaad 
.. a final adjUltment in order to obtain th. greatest po..ible volume from a diataDt station. 

No. 710. Radio Frequency Amplifier _ _ List Price $55~oc.»   . 

./, 

PARTS  FOR  THE  1928  INFRADYNE  RECEIVER 

REMLER I1!frlltlJ!no AMPLIFIER 
The Rem1er Infradyne Amplifier ia a three-stage radio frequeDCJ 

amplifier designed to f\lJ:lction at a fixed frequency of 3500 kc:. It 
ia  adapted to UlIe with virtually any receiver of the neutrodyne or 
tuned radio frequency type; it fully meeta, al well, the requirementa 
of the Sargent Infradyne circuit. 

.The Infradyne Amplifier not only decidedly improves the selec­
tivity of a receiver and gready amplifies the received aignaI  but it 
IUppreaaea, to a large degree, audio frequency disturbances orip-

nating both within and external to the receiver. It makes pOllible the reception of stations which would other­
wile be entirely inaudible or blanketed out by loca1I and permita quieter and more enjoyable reception of diataDt 
stations. . 

Controls are of moulded bakelite and nickel-plated bra.. and the Amplifier ia enclosed in a bright-dipped 
and lacquered copper case which eilectively preventa it from influencing or being influenced by adjacent apparatus. 

Construction ia in accordance with the beat engineering practice. Low-lOll design h.. been employed and para 
and wirifta are arranged 10 that undesirable capacitiveaud inductive .coupling ia eliminated. 

The IUCCeII o f ~ t h e  Infradyne Amplifier bu been made pouible by the development of a simple and dective 
method of controlling amplification at very high frequencies. Amplification at 3500 kc. permita the attainment of 
extreme selectivity without impairment of quality of r ~ p r o d u c t i o n  due to cuttina of aide banda. 

The Infradyne Amplifier employs three ex 299 (UX 199) tubes, These tubes are operated at a filament 
voltage of 3 and a plate voltage of 67Y2. 
No. 700. Infradyne Amplifier _ _ List Price $27.50 

SERVICE 
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~EMLE~  
BULLETIN  NO.  6 

'SERVICE  FOR SET BUILDERS  

MANUFACTURING  CO., 260 FIRST STREET, SAN FRANCISCO, CALIF. 

REMLER CABINET AND  BASE 
The Rem1er IDfradyne Cabinet and Due add the necessary 

finishing touch to the 1928 Infradyne Receiver. They make of the 
Infradyne a receiver which will harmonize perfectly with the rich· 
eat of furniahings and which is beautiful in its simplicity. 

The cabinet is of formed sheet copper finished in two·tone 
brown crylftaUine enamel. It fits over and closely around the 
pressed ste4!l base on which the set is built. The receiver and cab­
inet  are set on top of the decorative  wooden  base  which  is  finished 
in  satin  walnut. 

List Price 
No.  760.  iCabinet  and  Base  $15.00 

REMLER  I1!fTlltlJl1le FOUNDATION  KIT 
The Wradyna Foundation Kit  is  the basis  of  the  1928  Infra· 

dynabcitVir­­­;­Wifh­it  are  included a  drilled,  pressed  steel  base, 
instrument  panel,  bronze control panels, and all  of  the smaI1  parts 
which  woulcl otherwise  have  to  be  gathered  together  from  various 
sources.  Wben the  Foundation Kit  is  employed  the  builder of the 
IDfradyne  if assured of materials  of  the  highest  class  and of a  re-
ceiver that 1l!i11 function perfectly and that is the equal in construc· 
tional  detaU*  of  the  highest  priced  factory·built  lIetB.  The  bronze 
control  panels and special  bakelite fittings  insure a  standard of ape 
pearance  second  to  none.  With  the  Foundation  Kit  are  included 
blueprints alJfl complete and detailed instructions covering building 
and operatiop of  the set.  . . .  .  . .' 

The following  items  are  included  in  the  Infradyne  FOlJlldation  Kit.  A  survey  of  this Ifiit will  give  to  the 
t e ~ ! r y a ~  i d e a , ~ £  the_th9mw.WPHl  ~ d  c : a r e - W i t h . - w h i c b - ~ . h a v e : . m - . ~ ' - c I l f t "  of  ami  wm·~  a 

iii....- - ~  pamal  ~ n - - o r - d i e savmg of time,  energy and expeua:which the Kit  offen. 
1  Pressed Steel Base (lb26xl%).  1  Coil  Binding Cord.  . 
1  Pressed  Steel  111ItruDlent Panel  1  Special  AdjuStable  Condenser  with  Bracket  At· 
2  Bronze  Control  Pane1l.  tached.  
1  Rem1er No.  nOL Dial Complete.  2  Special  Bakelite  Terminal  Blocks.  
1  Rem1er  No.  noR  Dial  Complete  with  Special  6  Special Molded Bakelite Knobs.  

Bracket.  1  Special  Bakelite Bushing. 
1  Rem1er Type 659  Condeaaer.  2  Rheostat  Extension Shafts. 
4  Remler  No.  50  Sockets. ' 2  Rheostat  Leven. 
1  Frost  2% Ohm Rheoat.  !  2  Special  Spring  Washers. 
1  Frost 4  Ohm RheolCllt.  '  2  Special Nickel·P1ated  Brackets. 
1  Frost  10  Ohm RheoItet.  5  Special Brass  Spaeen. 
1  Frost  No.  953  Jack.  I 2  Nickel·P1ated  Brass  Threaded  Bushings. 
1  Prost  No.  954  Jack with  Oxidized Metal  Buahins.  1  4" x %" x Va"  Bakelite  Strip. 
1  yuiey No. 69  Switch.  1  Battery  Cable Clamp. 

­­­­­­3­R­.Ie, No.. 3-"~CoiD.l'-¥:zn--PibfllWasher;·   
1  mectrad Type P  .00025  Mfd.  Condenser.  3  IVa"  Fibre Washen.  
1  Electrad Type  P  .001  Mid. Condenser.  1  2"  Fibre  Washer.  
3  Electrad Type  P  .005  Mfd.  Condensers.  2  Nickel­Plated  Washers.  
1  mectrad  Type  GS  .00025  Mfd.  Condenser  with  2  oz.  Brads.  

Special Bracket Attached.  21  6·32 x  14" n.p. Machine Screws. 
1  Coupling Coil.  6  6­32 x  ¥e" n.p. Machine Screws. 
1  2­Ohm Remtor.  7  6­32 x %" n.p. Machine Screws. 
1  "·Ohm  ReUitor.  1  6­32 x 0/8"  n.p. Machine Screws. 
l' 6­0hm  Remtor.  8  6·32 x %"  n.p. Machine Screws. 
1  6·Megohm  Durham Grid Leak.  42  6·32 x 14" n.p. Hex. Nuts 
1  Eby  "Antenna" Binding  Post.  2  21/64" x 36 Bra.. Hex. Nuts. 
1  Eby  "Ground"  Binding  Post.  4  Soldering  Lugs. 
8  ft.  Battery Cable.  6  Prints. 

12  Piecea  Colored Wire.  1  Instruction  Book.  
No.  750  Foundation  Kit  Unassembled  List  Price  $52.00  

The following  accessoriea  will be needed:  1 6·Volt Storage  Battery  (80  ampere­hour  capacity  or  larger),  3 
45·Volt  "B"  Batteries  (Eveready  No.  770  or  Layerbilt  or  Burgess  No.  10308);  1  "C"  Battery  (See  Tube  Mfn. 
Specifications), 5  ex 301A  (UX  201A)  Tubes,  1 ex  112  (UX  112)  or  ex  371  (UX  170  Tube,  4  ex  299 
(UX  199)  Tubes.  Suitable 'Loud  Speaker,  preferably  of the cone type. 

m"~  
SOLD THROUGH JOBBERS ~~  

EASTERN WAREHOUSE, ELKHART. INDIANACHICAGO  NEW YORK 
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- ~  

\ 

WANTED 

L! I' tiLt £522 L  II  dElII  H 1[I.J111 

2.  C. p.  C a ~ ~ i t o r ~  (monthly) 
Vol. 1 - #4 Oct. Nov. Dec. 1937 
Vol. 3 - #2 June-Dec. 1939 

3 . ~  
~ - ~ e j ) . t . "  Oct., 1921

Sept ....929- If' 
A.u" 1930 

4.  E l e c t r ~ ~ l , E x n e r i m e n t a ~  .lray, tune, Aug., Sept., Oct., Nov., Dec., 1913~  
Jan., April, I  I "  1914 

5 S,1.BOI ... ...lIl!!~  ;.J­1922  :reb,  May 
1929  May.  June 

6  .C  Q  ..,   Joseph  J.  Simpson  I
J'an  1949 

85­39  152nd  Street 
Jamaica  32,  L.  I.,  N.  Y. 

SEE  OVER 
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,  f
~ ;  Spee1al Ed1t1oa 
. e pace. only 

e Radio ~  TeleYis10D Maintenance 
_  ..  !iJl·4__" ' ~ ~  

1951  May  Ie. Noy 

gRad10 Broadeaats 
.­. r rr  'btDl1Ytr ' lit. ' ' ' i t ~  

July Aug Sept Oat rqUve  .....  Dec  .1922 
1923 Feb  Roy  ~   

1924: Noy,   .. < tr ..  •r
:' .. ' 1.· ,.,.",. 
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WANTED  as of .TAN  1 1960; 

1915 _ ~ _ : l  l l l ~ ~  __  ~l.1g  _~e'p'_  Oct _N_QV  Dec.  7---- --.}.9.).4,­
.Tan  Apr.  2 

RAdIO NEWS 
~--J.92l-- ­­&8J)­:t0et­ - 2 

I 
1---- -­

I 1922 reb Ma7
L--- _ 2 

~---- lJ'~_'  

1 9 ~ W  

'&l.. l l ~  __ Qct hYDec 
~ . 1  3 #2 June t. De. 

1­
1 

1919 

Q S ~  SPECIAL BULLETnl 

Midget Edition e pages on17 1 

19*5 
-------­

8a.-

--­ - ----.--­ ------ --- -----RWIO ---k. --TEIJNISIOX MAINTDl.ANCK 

2 

1.922 -.JUl.¥ Aua Sept Oc-tNov Dec ..:.6 
1925 Feb Noy 2 
1~24:  No. 1 
- ~ - ..•"~-.-_.  _.._- . "-- - --- ----- --- - -~  --~  

EQUIP~  NE~~~D  

Cryatal wheel :rer TORNEY CRYSrfALOI DETECTOR 
---------------- - - - - - O O O - - T - ~ e r e _ s ' t --Htmeycomb Oot-1 

________ ----------1"0= f" ~~~r ~  i:it~~PARK  COI~  
. SeTeral f1xed .endensers by E I CO 
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Informationen 

Die folgenden Seiten sind zusätzliche Informationen, andere Schaltungen 

des Entwicklers E. M. Sargent, sowie Artikel über den "Infradyne" 

späterer Jahrzehnte. 
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1959 Correspondence  

Rückkopplung  vor einem Dritteljahrhundert 
 
GERÄTE 

Ein recht ungewöhnlicher Radioempfänger 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 für eine ausreichende Unterdrückung der Spiegelfrequenz und der 

Zwischenfrequenz. 

 

 
ZWISCHENVERSTÄRKER Das Herzstück dieses Empfängers ist die dreistufige ZF-Stufe mit 11x199-Röhren. Abb. I zeigt einen 

Schaltplan. Eine Neutralisierung ist nicht eingebaut. Der Verstärker wird durch eine vom Kondensator C gesteuerte 
Gesamtrückkopplung stabilisiert. Bei geringer Kapazität des Kondensators C ist eine maximale Rückkopplung gewährleistet. 

Kürzlich hatte ich das Glück, 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-Röhre. Der Ausgang wurde mit einem 

Röhrenvoltmeter an den Anschlüssen G und - gemessen. Es wurde kein zusätzlicher Lastwiderstand verwendet. Es wurden 

mehrere Tests mit unterschiedlichen Einstellungen von C durchgeführt. Die Frequenzgangkurve in Abb. 2 wurde mit dem 

kleinsten Wert von C festgelegt. Abb. 3 zeigt den Frequenzgang für einen etwas höheren Wert von C. Abb. 4 zeigt den 

Frequenzgang für C, der knapp unter dem Wert liegt, der eine Schwingung erzeugt. Die Verstärkungswerte beziehen sich auf 
Frequenzgangkurven mit 0 dB. Bandbreiten bei 3 und 20 dB sind dargestellt.  

 

DISKUSSION 

Es ist offensichtlich, dass dieser Verstärker eine einstellbare Gesamtrückkopplung besitzt, um ihn stabil zu machen. 

Wie zu erwarten, kann die Rücjkkopplung reduziert und die Verstärkung auf Kosten der Bandbreite erhöht werden. 

Aus der Diskussion des Erfinders geht nicht hervor, dass er die Funktionsweise der Schaltung versteht, obwohl er 

Anweisungen zur Erstellung einer Frequenzgangkurve ähnlich wie in Abb. 4 gibt. Ich nominiere Sargent jedenfalls 

als Erfinder der Rückkopplung.  

Hat jemand ein Exemplar ? Vielleicht besitzt ein Leser einen dieser Verstärker. Falls ja, würde ich mich über 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 
 

 
Abb. I: Schaltplan eines 3600-kHz-Verstärkers. Kondensator C steuert die Rückkopplung. 
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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 wäre es restauriert und aufgemöbelt 

worden. Nachdem ich es persönlich gesehen habe, kann ich bestätigen, dass es 

hundertprozentig original ist. Ein wunderschönes Superheterodyn aus den 1920er 

Jahren! Hier ist Ricks Kommentar zum Langhorne, kopiert aus seiner Datenbank: 

Drei-Skalen-Super. Wunderschönes Gerät! Es scheint werkseitig montiert zu sein, da 

die Verarbeitung erstklassig ist.  

 

Informationen von Art H. Redman aus Portland (8/05): „Ich hätte mich früher bei 

Ihnen gemeldet, aber zuerst musste ich die Mulnomah County Library besuchen, um 

Informationen zu finden. 1923 arbeitete Thomas J. Langhorne für 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 aufgeführt. 1927 und 1928 wird die Firma als Langhorne Radio Company geführt. 

Im Eintrag von 1928 ist C.S. Finley als Gesellschafter aufgeführt. Langhorne wird nicht 

erwähnt. Im Stadtverzeichnis von 1929 findet sich kein Eintrag. Die Firma war daher 

nur von 1924 bis 1928 im Geschäft. 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 Gerät mit graviertem Bedienfeld, aber 

ohne Markennamen. Basierend auf den Röhrenfassungen eines der beiden bekannten 

Geräte 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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