A History of the Magnetic Phono Pickup
The Dawn of Electric Sound
By: Marc Silver
Recently, I was sent a link to a TikTok video about a HMV No 11 Gramophone Pick-up Restoration. This 35-minute video was fascinating and got me thinking about the first magnetic pickup. Not one designed for a turntable, but designs developed for use on old crank mechanical gramophones.
In the annals of audio history, few technological developments have been as trans-formative as the magnetic phono pickup. 
This humble device bridged the gap between the mechanical and electronic eras of sound reproduction, forever changing how we experience recorded music. Its story begins not with records, but with the telephone, and unfolds through a fascinating period of innovation that would ultimately lead to the high-fidelity sound we enjoy today.
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The Telephone Connection

The magnetic pickup's ancestry can be traced back to 1877 London, where Alexander Graham Bell was experimenting with his telephone earpiece. Using a crude assembly of an iron horseshoe magnet wrapped with copper wire coils and an iron diaphragm, Bell created one of the first practical electromagnetic sound reproducers. However, Bell wasn't the first to venture into this territory. In 1860, Phillip Reis had already pioneered the conversion of human speech into electrical signals, laying the groundwork for future innovations.

The Revolutionary Leap to Record Players
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Figure 1 Electro-Magnetic Gramophone pickup from 1925 Designed by H.J Round, Used by the B.B.C
The real breakthrough came in 1925, when innovators realized they could invert the speaker driver technology to "pick up" analog signals from shellac records. This revelation marked the beginning of the electromagnetic pickup era, ushering in what many consider the first true hi-fi revolution. Prior to this innovation, gramophone listeners were limited to crude mechanical diaphragm reproducers that particularly struggled with bass frequencies. The new electrical reproducers allowed 1920s audiophiles to experience their record collections with unprecedented fidelity.

Early Innovation and Experimentation

The period between 1925 and 1932 saw an explosion of creativity in pickup design. One of the most significant early designs came from H.J. Round, whose 1925 pickup was adopted by the BBC for broadcasting records over the airwaves. This design caught the attention of John Baden Woodroffe, a designer from Fulham, London, leading to a collaboration that would produce some of the most innovative pickup designs of the era.

Woodroffe's work with Celestion, a renowned manufacturer from Kingston Upon Thames, resulted in what many consider the pinnacle of horseshoe magnet pickup design. 
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Figure 2 J.B.Woodroffe / Celestion Pickup Circa 1927
The Woodroffe/Celestion pickup became legendary among audiophiles for its superior sound quality and build construction. However, it wasn't without competition. The Varley company of Holborn, London, introduced their own horseshoe magnet pickup around 1929, featuring an innovative rubber suspension system for the needle holder that many believed produced a more natural tone than Woodroffe's metal pivot design.

The DIY Revolution

As with many emerging technologies, the high cost of commercial electromagnetic pickups led to a vibrant DIY culture. Around 1927, popular magazines began publishing articles teaching readers how to build their own pickups using repurposed telephone receivers and headphones. These DIY solutions, while crude by today's standards, provided a surprisingly decent tone and allowed budget-conscious audiophiles to join the electric reproduction revolution.

The Transition to Modern Cartridge Design

The post-World War II era brought significant changes to pickup technology. On the 18th June 1948 Columbia Records publicly unveiled its new long-playing phonograph.
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Figure 3 Columbia Records first 22rpm record.
The introduction of the 33 rpm LP in 1948 and the 45 rpm single in 1949 necessitated new designs capable of tracking the finer microgrooves of these formats. While piezoelectric crystal and ceramic cartridges initially dominated the market due to their robustness and affordability, the 1950s saw the emergence of a new generation of lightweight, highly compliant magnetic cartridges that would set the standard for high-fidelity reproduction. 
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Original 1950's AMI Jukebox 
Cartridge Magnetic VR II General Electric
These new designs split into two main categories: Moving Magnet (MM) and Moving Coil (MC) cartridges. The MM design, which attached a small permanent magnet to the stylus cantilever, became 
popular for its reliability and reasonable cost. The MC design, which reversed this
arrangement by attaching tiny coils to the cantilever while using a fixed magnet, gained favor among audiophiles for its superior detail retrieval, despite its higher cost and lower output requiring additional amplification.

Notable Innovations
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One particularly interesting development came from the British company Decca, which created a unique "positive scanning" design.  Their cartridges placed a piece of soft iron extremely close to the stylus tip, allowing for incredibly accurate tracking of groove modulations. While these cartridges earned a reputation for exceptional musicality, their higher tracking force requirements raised concerns about record wear.

Bang & Olufsen later introduced their patented Moving Micro Cross (MMC) design, a variation of the Moving Iron principle that promised superior channel separation by using a micro cross that moved relative to fixed magnets and coils. This innovative approach demonstrated that even decades after the technology's introduction, there was still room for creative new solutions.

The Legacy Continues

Today's magnetic cartridges, while far more sophisticated than their 1925 ancestors, still operate on the same basic electromagnetic principles that made those first designs so revolutionary. The debate between MM and MC designs continues among audiophiles, with both types offering distinct advantages. Moving Magnet cartridges provide reliability and compatibility with most phono pre-amps, while Moving Coil designs offer potential sonic benefits through their lower inductance and impedance characteristics. [image: image4.jpg]



Figure 4  Moving Coil vs Moving Magnet Design
The story of the magnetic pickup is more than just a technical history—it represents a crucial moment in the democratization of high-quality sound reproduction. From the early days of expensive, cutting-edge technology available only to the most dedicated enthusiasts, through the DIY movement that made it accessible to a broader audience, to today's diverse market of options at every price point, the magnetic pickup has played a central role in shaping how we experience recorded music.

As vinyl records enjoy a renaissance in the 21st century, these devices continue to bridge the past and present of audio technology, allowing modern listeners to experience their music with the same sense of wonder that those first audiophiles felt when they heard their shellac records transformed by the magic of electromagnetic reproduction.

Technical Innovation Timeline

· 1860: Phillip Reis demonstrates first electrical voice transmission 

· 1877: Alexander Graham Bell tests electromagnetic sound reproduction 

· 1925: First commercial electromagnetic pickup introduced 

· 1927: Woodroffe/Celestion pickup sets new standard for sound quality 

· 1929: Varley introduces innovative rubber suspension system 

· Late 1940s: Introduction of microgroove records drives new pickup designs 

· 1950s: Development of modern MM and MC cartridge designs 

· 1960s-70s: Introduction of specialized designs like Decca's "positive scanning" 

· 1970s: Bang & Olufsen introduces MMC design 

The journey from those first crude horseshoe magnets to today's precision magnetic cartridges spans nearly a century of audio innovation, driven by the persistent pursuit of perfect sound reproduction. 
As we continue to refine and improve these devices, we build upon a legacy of engineering creativity that transformed how we experience recorded music.
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Figure 5 Electro-Magnetic Gramaphone pickup 1925

Electro-Magnetic Gramophone pickup from 1925 Designed by H.J Round, Used by the B.B.C 
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Working Reproduction of a 1925 Gramophone Pickup designed by H.J Round & J.B Woodroffe built in our own workshop 
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Burndept Electro-Magnetic Gramophone pickup from 1929, featuring a very high output of 5.8 K Ohms D.C 
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J.B.Woodroffe / Celestion Pickup Circa 1927 
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Woodroffe / Celestion Gramophone pickup Rear view 
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D.I.Y Gramophone Headphone pickup (on the right) built from an article in "Wireless world" magazine, 1927 
Moving Coil (MC) cartridges
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Diagram of moving coil cartridge, showing essential parts 
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The RADIO GRAMOPHONE DEVELOPMENT Co.,
ST. PETER'S PLACE. BROAD ST. BIRMINGHAM.





