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Presentation Overview

Advisor: 
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Clients:

Dr. Lenard Markman

Ryan Wahl
2

Figure 1: Justin Williams 
[1]

Figure 2: Dr. Lenard Markman 
[2]



Problem Statement

Problem:
Auscultation difficulties 
for healthcare workers
• High-noise 

environments
• Practitioners with 

diminished hearing.  

Ryan Wahl

Goal:
Noise cancelling 
headphones integrated into 
a stethoscope 
• Comfortable
• Cost-effective
• Blocks out outside noise
• Easy to operate
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Background and Introduction

Kenan Sarlioglu
4

Background:
● Traditional Stethoscope is ineffective in emergency transport situations 

(↑ dB).

● Pair of noise canceling headphones accompanied by stethoscope can 

reduce background noise.

● Increase diagnostic accuracy with new stethoscope design
Competing Designs: 

- Active Noise Control Stethoscope (Patent)

Figure 3: Active Noise Control 
Stethoscope



Product Design Specification
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Client Requested Functions:

● Reliability to hear in noisy environments 

● Over the ear headphones.

● 2-3 year lifespan  

● $150 budget

● FDA Class 2 medical device regulation compliance [4]



Electric Design without ANC

• Performs Best in Clinical Setting

• Has adjustable gain

• No ANC → Ear Fatigue

• High maintenance due to battery replacement

• Lowest Cost Solution

Kenan Sarlioglu
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Figure 4: Electric Design without ANC Schematic Figure 5: Electric Design without ANC 
CAD Representation

Wire Length: 450mm

Headphone
 Diameter: 65mm

Mic Capsule: 18mm x 12mm

Electronic Capsule:
20mm x 32mm

Chest Piece
Diameter: 50mm



Electronic Stethoscope With ANC

• Destructive interference with ANC

• Multiple mics

• Multi-headed

• Battery carriage

Sylvi Holst
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Battery 
inside chest 
piece

Figure 6: Electronic Stethoscope With 
ANC Cad Representation Figure 7: Sketch Illustration

Wire Length: 450mm

Headphone
 Diameter: 65mm

Chest Piece
Diameter: 80mm



Acoustic Stethoscope with ANC
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• Active Noise Cancellation

• Adaptable

• Improving comfort

• Simple but effective

Figure 8: Acoustic Stethoscope with 
ANC

Headphone
Diameter: 65mmEar Bud

Diameter: 15mm

Split Cable: 350mm

Chest Piece
Diameter: 50mm
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Table 1: Design Matrix
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Future Work

Mohammed Ibrahim
10

● Add double headed option to allow multiple people to 

listen in on a single sound

● Electronic stethoscope iteration

● Design version with sound amplification 



Future Work (Continued)
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Project Goals

- Develop single unit

- Look for future opportunities for 

development/patents

Potential obstacles

- OSHA regulations

- Circuit issues
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