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In the mid-20th century, the Soviet Union existed within a strictly controlled information ecosystem. The state-run 

recording monopoly, Melodiya, dictated the auditory landscape of millions, filtering out any influence deemed 

decadent, bourgeois, or politically subversive. However, beneath this monolithic structure, a fascinating and 

technically ingenious subculture emerged: Bone Music (known in Russian as Roentgenizdat). This practice

involved the illicit recording and distribution of forbidden Western jazz, rock and roll, and Russian emigr&eacute;

music onto discarded hospital X-ray films. This article provides an exhaustive technical and historical analysis of

this phenomenon, exploring the engineering challenges, the material science of X-ray recordings, and the socio-

economic framework of the Soviet underground music market.

The Historical and Political Context of Soviet Censorship

To understand the necessity of Bone Music, one must first analyze the ideological constraints of the post-WWII 

Soviet Union. Following the victory in 1945, there was a brief period of cultural loosening, but this was quickly 

suppressed by the Zhdanovshchina&mdash;a campaign for ideological purity led by Andrei Zhdanov. Music was

categorized into 'approved' folk or classical compositions and 'banned' Western genres. Jazz, with its

improvisational nature and roots in African-American culture, was viewed as a chaotic, uncontrollable force that

threatened Soviet discipline.

By the 1950s, the emergence of the Stilyagi(style-hunters)&mdash;a youth subculture fascinated with Western

fashion and music&mdash;created a massive demand for records that were physically impossible to obtain through

legal channels. The shortage of vinyl (a petroleum-based product tightly controlled by the state) necessitated a

creative engineering solution. The solution was found in the trash bins of Soviet hospitals.

Material Science: Why X-Ray Film?

The technical core of Roentgenizdat lies in the specific material properties of 1940s and 50s medical X-ray film. At 

the time, these films were typically composed of a cellulose acetate or nitrocellulosebase coated with a silver

halide emulsion. Unlike modern digital imaging, these were physical, flexible sheets that possessed several key

characteristics required for mechanical sound recording:

•  Plasticity: The acetate base was soft enough to be etched by a recording stylus but firm enough to retain the 

physical integrity of the groove during playback.

•  Availability: Soviet regulations required hospitals to dispose of flammable X-ray films after a certain period to 

prevent fire hazards. Bootleggers would often strike deals with hospital employees to obtain these 'scraps' for a 

nominal fee or a bottle of vodka.

•  Thickness: The film was thin enough to be cut with standard scissors yet thick enough to be played on a 

standard 78-RPM gramophone without immediate warping.

The resulting discs were often referred to as "Ribs" (AÄCCtKC¤0 CÔ0 D�QC�@C�E) or "Bones" (AD6C�7 CÔ0 C¤>D�BDôE)because the skeletal images of lungs,

limbs, and skulls remained visible on the media, creating a haunting juxtaposition between the music and the

macabre visual of the human interior.



Technical Analysis: The Lathe-Cutting Process

Producing a bone record was a complex mechanical feat that required adapting professional recording equipment 

or building 'samizdat' (self-made) lathes from salvaged parts. The process is fundamentally a form of lathe cutting,

which differs significantly from the mass-production pressing used for commercial vinyl.

The Recording Mechanism

A typical Roentgenizdat setup consisted of the following components:

1.  The Source: A high-quality shortwave radio (to capture BBC or Voice of America broadcasts) or a rare 

original Western 78-RPM record.

2.  The Amplifier: A tube amplifier used to boost the audio signal to a level sufficient to drive the cutting head.

3.  The Cutting Head: Often repurposed from professional Telefunken or homemade electromagnetic 

transducers. This head held a sharpened needle (frequently a modified sapphire or steel needle).

4.  The Lathe: A heavy, rotating platter with a worm-gear mechanism that moved the cutting head slowly across 

the radius of the disc at a constant speed, creating a spiral groove.

Step-by-Step Production Workflow

The engineering workflow for creating Music on Ribs followed a precise sequence:

•  Preparation: A sheet of X-ray film was cut into a rough circle using manicure scissors.

•  The Center Hole: In a legendary display of makeshift engineering, the center hole was often burned into the 

film using a lit cigarette. This was surprisingly effective as the heat cauterized the edges of the hole, preventing the 

acetate from tearing.

•  Etching: The film was placed on the lathe. As the source music played, the amplified signal caused the cutting 

needle to vibrate laterally. These vibrations were physically etched into the surface of the film.

•  Cooling and Setting: Because the friction of the needle generated heat, the 'swarf' (the thin thread of plastic 

removed by the needle) had to be carefully managed to prevent it from tangling with the stylus.

Acoustic Comparison Matrix

The following table illustrates the technical differences between standard Soviet vinyl of the era and the

Roentgenizdat X-ray records.



Feature Standard Vinyl (Melodiya) Roentgenizdat (Bone Music)

Material Base Polyvinyl Chloride (PVC) Cellulose Acetate / X-Ray Film

Production Method Industrial Pressing (Molding) Manual Lathe Cutting (Etching)

Frequency Response 40Hz - 12kHz (approx.) 200Hz - 5kHz (highly limited)

Signal-to-Noise Ratio High (Clean) Low (Significant surface hiss/crackle)

Durability High (Hundreds of plays) Low (5-10 plays before degradation)

Visual Appearance Opaque Black Translucent with Skeletal Imagery

Core Mechanics of Sound Degradation

From a technical standpoint, Bone Music records were sonically inferior to commercial records. The primary 

reason for this was the Signal-to-Noise (S/N) Ratio. Because the grooves were cut into a material not designed for

audio retention, the surface noise (hiss) was often nearly as loud as the music itself. Furthermore, the use of steel

needles on gramophones would rapidly widen the grooves, leading to a loss of high-frequency detail after only a

few playbacks.

Engineers of the underground had to manipulate the equalization (EQ) of the source material, often boosting the

mid-range frequencies (1kHz to 3kHz) to ensure that the vocals and primary melodies could cut through the

inherent noise floor of the X-ray film. This resulted in the characteristic 'tinny' or 'ghostly' sound that collectors of

bone music value today as a mark of authenticity.

The Underground Economy: Fartsovshchiki and Distribution

The distribution of Bone Music was a dangerous enterprise. Those who sold these records, known as 

fartsovshchiki, operated in shadows, meeting buyers in dark alleys or behind subway stations. A single record might

sell for 5 to 15 rubles&mdash;a significant sum when the average monthly salary was around 800 rubles. However,

the price reflected the risk: being caught with "anti-Soviet" music could lead to expulsion from university, loss of

employment, or imprisonment in a labor camp.

Key figures like Ruslan Bogoslovsky and Boris Taigin in Leningrad were instrumental in the proliferation of this

media. Bogoslovsky was a brilliant self-taught engineer who reportedly built over a dozen different recording lathes,

refining the process to improve sound quality even as he served multiple prison sentences for his activities. His

dedication transformed Roentgenizdat from a crude hack into a sophisticated underground industry.

Case Study: The Pyotr Leshchenko Recordings

While Western artists like Elvis Presley and Bill Haley were popular on bones, some of the most sought-after 

recordings were by Pyotr Leshchenko. A Russian singer who lived in Romania, his soulful tangos and folk songs 

were banned because they represented the pre-revolutionary, 'white' Russian culture that the Soviet state sought to 

erase. Because his music was not available on shortwave radio, bootleggers had to find rare pre-war shellac 

records and transcribe them onto X-rays. This process preserved cultural heritage that otherwise would have been 

lost to the censors, demonstrating that Roentgenizdat was as much a project of cultural preservationas it was of



youthful rebellion.

Theoretical Framework: The Physics of Lathe Cutting on Acetate

To analyze the engineering further, we must look at the RIAA Equalizationcurve (or lack thereof) in bone music. In

standard recording, low frequencies are reduced and high frequencies are boosted during the cutting process to

conserve groove space and improve S/N ratios. During playback, the preamp reverses this. However, since most

bone records were played on acoustic or simple electric gramophones without standardized RIAA preamps, the

bootleggers had to manually compensate. This led to a 'flat' or 'mid-heavy' recording profile that maximized the

physical excursion of the needle without causing it to jump out of the shallow grooves of the X-ray film.

Mathematical Modeling of Groove Depth

The depth of the groove (d) in a lathe-cut record is a function of the downward force (F) of the stylus and the 

resistance (R) of the acetate material:

d = k * (F / R)

Where k is a constant related to the sharp angle of the cutting needle. On X-ray film, Rvaries based on the

thickness of the silver halide emulsion. If the needle cut too deep, it would penetrate the thin film, ruining the record.

If it cut too shallow, the playback needle would slip. Bootleggers had to find the 'Goldilocks' zone of pressure, often

adjusting it by ear and touch for every individual sheet of film.

Troubleshooting and Technical Challenges

Operating an underground recording studio in a Soviet apartment presented unique operational challenges. Here

are the most common failure modes and their solutions:

•  Needle Blunting: Steel needles would blunt after cutting only 2-3 records. Solution: Constant sharpening using 

fine-grit whetstones or sourcing industrial diamond tips from state-run factories.

•  Material Warping: X-ray film is sensitive to heat. Solution: Recording in cool environments and ensuring the 

lathe motor did not transfer heat to the platter.

•  Center Hole Eccentricity: If the cigarette-burned hole was not perfectly centered, the record would suffer from 

'wow' (pitch variation). Solution: The use of cardboard templates and centering jigs to ensure the hole was aligned 

with the spindle.

•  Interference: Recording from shortwave radio often included static and jamming signals from Soviet 

'jammers.' Solution: Multiple 'takes' were recorded until a relatively clean signal was captured, or several partial 

recordings were spliced together mentally by the listener.

The Decline of Roentgenizdat: The Rise of the Magnetic Tape

The era of Bone Music began to fade in the late 1950s and early 1960s. The primary catalyst for its obsolescence 

was the introduction of the magnetic tape recorder (the Magnitofon). Reel-to-reel tapes offered several technical

advantages over X-ray records:

1.  Capacity: A single tape could hold hours of music, whereas a bone record was limited to about 3 minutes at 

78 RPM.

2.  Reusability: Tapes could be erased and re-recorded, whereas an X-ray film was a one-time physical etch.

3.  Quality: Tape provided significantly better frequency response and lower noise floors.

4.  Ease of Duplication: Copying a tape required only two connected machines, whereas copying a bone record 

required a specialized lathe.



While the cultural impact of Roentgenizdat remained, the physical medium shifted to Magnitizdat(tape-based

underground distribution), which eventually fueled the Soviet rock scene of the 1970s and 80s.

Modern Preservation: The X-Ray Audio Project

In recent years, the history of Bone Music has seen a resurgence in interest, largely due to the work of Stephen 

Coates and Paul Heartfield through the X-Ray Audio Project. Based in London, they have documented the 

stories of the original bootleggers, cataloged surviving discs, and even conducted live demonstrations of lathe-

cutting on X-rays. Their work highlights that Roentgenizdat was not merely a curious footnote in history but a vital 

example of technological resistance.

Through exhibitions and high-resolution digital transfers, the ghostly sounds of these skeletal records are being

preserved for future generations. These recordings serve as a reminder of a time when the simple act of listening to

a song was a revolutionary act that required mechanical ingenuity and immense personal courage.

Synthesizing the Legacy of Soviet Bootlegs

The story of Bone Musicis a testament to the human drive for creative expression and connection. When faced

with absolute state control over media, Soviet citizens did not simply comply; they analyzed the physics of sound,

repurposed medical waste, and built a shadow economy of culture. The technical limitations of the X-ray

film&mdash;the hiss, the crackle, and the low fidelity&mdash;only served to underscore the authenticity of the

experience.

From an engineering perspective, Roentgenizdat represents a masterclass in resourceful improvisation. It shows

that even the most specialized medical equipment can be subverted for artistic purposes. As we move further into a

digital age where media is ephemeral and intangible, the physical reality of a 'bone record'&mdash;a tangible,

skeletal artifact of a forbidden song&mdash;stands as a powerful symbol of the enduring power of music against

the machinery of censorship. The 'Jazz on Bones' era reminds us that information, like sound, will always find a

way to travel, even if it has to be etched into the very image of our own ribs.
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