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1Overview

This manual is intended as a guide for general usage of the Oral History Kiosk v1.0, as 
well as a reference for the repair and/or construction of future kiosks. 

The kiosk was first commissioned by the Penn Program in Environmental Humanities 
(PPEH), in conjunction with the ongoing Eastwick Oral History Project, through 
partnerships between the Eastwick Neighbors and Friends Coalition, the John Heinz 
National Wildlife Refuge, and PPEH students and faculty. (Information about the oral 
histories can be found on PPEHLab.org and SchuylkillCorps.org.) Version 1.0 of the  
Oral History Kiosk was designed by William Hodgson and Paul Farber, and built by 
Pernot Hudson.

The first iteration of this project was developed and deployed rapidly, over the span 
of about 4 months. As such, it has undergone no stress-testing beyond the basic, 
prescribed usage at its installation in the John Heinz Wildlife Refuge. There may be 
technological corner-cases that can inhibit proper functionality of the kiosk, and it’s 
possible that some of the off-the-shelf components will cease to function normally after 
some time (at the time of this writing, however, the kiosk has been running 24 hours a 
day nonstop for roughly 3 months and still functions as expected).

OVERVIEW
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ASSEMBLY

It should be noted that the kiosk was originally designed to be a flat-pack of CNC cut 
plywood parts, able to be assembled and disassembled. While this is still possible based 
on the specifications, for the initial iteration of the project the kiosk, we built the kiosk 
as a solid single unit. The reason for this decision was two-fold. First, the planning, 
prototyping, and materials required to devise a reliable assembly system that could hold 
up to multiple assemblies and disassemblies turned out to be beyond the scope of what 
that stage of the project allowed. Second, there were safety concerns that something 
assembled on-site, held together only with screws in pre-drilled holes, might not be 
strong enough to withstand the potential stresses users could put on it, either by leaning 
on it or in the case of small children, pulling on it. This is a problem even Ikea has, who 
is arguably the best when it comes to consumer-assembled furniture.

Furthermore, this particular assembly was designed with this space and project in mind, 
but different spaces and projects may necessitate kiosks of different sizes and shapes 
(the technology is low-profile enough, it could even be mounted in a wall). Anyone 
planning to build a kiosk is encouraged to think carefully about scale, space, safety, and 
audience before undertaking construction.

5/8” plywood was used for all of the pieces, which seemed to have the best weight/
strength ratio for our needs. It may be possible to use slightly thinner or thicker 
plywood, however keep in mind that the NFC tags will need to be read through the 
wood, so make sure to test with whatever thickness you choose before constructing the 
whole kiosk. 

In our execution, wooden strips were cut to run along each edge, in turn masking the 
rough, raw edges of the plywood. This made the final product safer to touch, and has 
the added benefit of making the end result more attractive. With enough time, a similar 
result could be achieved with a higher ply sheet (e.g. baltic birch), and careful sanding.

All electronic components are mounted on the underside of the desk panel (part H), with 
the speakers being mounted on the reverse side of the speaker holes, and the PN532 
Breakout Board being mounted in the center, its sensor on the opposite side of where 
the NFC sticker on the binders will appear, to ensure reliable audio triggering. The only 
exception is the power strip, which we mounted on the inner back panel (on part A, just 
beneath part D).
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ELECTRONICS

The Oral History Kiosk’s electronics are all off-the-shelf components, and for most of the 
parts listed below, equivalents should work. There are some however, where the exact 
part should be used, namely: Raspberry Pi 3 Model B, Adafruit PN532, Adafruit mifare 
compatible NFC tags, and SYBA SD-CM-UAUD USB Audio Adapter.

If all of the below hardware is used with the supplied Raspbian distro image, it should 
work perfectly. However, electronics manufacturers do sometimes make minor changes 
in the hardware and/or drivers that can lead to problems.

1x Raspberry Pi 3 Model B
 The main computer/brain of the kiosk

1x 5V 2.4A Switching Power Supply with 20AWG MicroUSB Cable
 The power supply for the Raspberry Pi

1x SanDisk Extreme 32GB UHS-I/U3 Micro SDHC Memory Card
 The flash storage media that the Raspberry Pi’s OS goes on

1x C4 Labs Zebra VESA Mounting Plate
 Plate for mounting the Raspberry Pi

1x HOBBYMATE M3 Nylon Standoffs 4mm
 Nylon standoffs and screws for attaching the Raspberry Pi to the mounting plate 

1x Adafruit PN532 NFC/RFID controller breakout board (v1.6)
 The NFC reader that reads the NFC tags on the binders

1x Elegoo EL-CP-004 Ribbon Cables
 Cables for connecting the pins on the Raspberry Pi to the pins on the PN532

10x Adafruit 13.56MHz RFID/NFC Sticker (1KB)
 The NFC tags that go on the binders and are read by the PN532

1x SYBA SD-CM-UAUD USB 2.0 External Stereo Audio Adapter
 High quality audio interface for better sound quality
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1x Cable Leader 1ft USB 3.0 Panel-Mount Type A Male to Type A Female Cable
 Useful extender to keep the USB Audio Adapter from blocking USB ports

1x Rockford Fosgate R1525X2 Prime 5.25-Inch Full Range Coaxial Speaker - Set of 2
 Passive speakers which output the kiosk’s audio

1x Lepy Amplifiers Audio Component Amplifier, Black (LP-2020A Class-D)
 Amplifier that takes audio from the audio adapter and outputs it to speakers

1x Stanley 31613 Pro6 Metal Power Bar
 Power strip with acts as main power source for all components
 

Components should be connected according to the block diagram on page 8, and the 
Raspberry Pi should be wired to the PN532 according to the diagram on page 9. 

If you are creating a new kiosk and have not worked with a Raspberry Pi or other 
embedded systems, it is strongly recommended that you familiarize yourself with the 
Raspberry Pi starting guide and the Adafruit NFC with PN532 and Raspberry Pi guide 
found in the References section.
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PN532 Breakout Board to Raspberry Pi 3 Model B SPI Wiring Diagram
(courtesy of Adafruit)
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SOFTWARE

The Raspberry Pi 3 in the Kiosk runs the “Raspbian Stretch with Desktop” distro of 
Linux. A fully configured .iso can be found in the Raspberry Pi folder which includes the 
Linux installation, drivers, config files, and kiosk-specific scripts. This installation is set 
up specifically to be “read-only” and prevents any writing to the Micro SD card. This is 
done as a safety precaution. Due to the volatility of flash media on SD cards, if the kiosk 
loses power at any time (which is more likely considering it’s running 24/7) the contents 
can become corrupted. Files can still be created, deleted, etc. on the Micro SD card, but 
after turning off the Raspberry Pi all changes will be lost. 

For this reason, and for additional ease of use, the audio files used for the kiosk are 
stored on a USB flash drive (formatted either with FAT, FAT32, or ExFAT), which can be 
plugged into any of the Pi’s USB ports. 

ADDING AND REMOVING AUDIO FILES
The ohk.py script that runs automatically at boot will detect all valid WAV files on any 
and all insterted drives. The script will only check the drives on startup, so if you change 
the audio files, make sure you reboot the unit by powering it off and back on. The proper 
procedure should always be: power off the kiosk, remove USB drive, copy 

WAV files are the only audio file type officially supported, however the kiosk should 
automatically convert MP3 files it finds into WAV files. Note, however, that it won’t 
delete the original MP3s, so if you put a small drive in packed with MP3s, it may run 
out of space on the flash drive and cause an error (especially since WAV files are much 
larger than MP3s).

LINKING AUDIO FILES TO NFC TAGS
Audio files are named with a basic naming convention of the oral history id number, 
followed by an underscore, and then any descriptive name, e.g. 6_TerryWilliams.wav  
The descriptive name isn’t read by the script at all, so that can be anything, but the 
number preceding the underscore must match the id number written to the NFC tag on 
the associated binder.
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WRITING NFC TAGS
In order to write an NFC tag, you must first edit the script found in the OHK folder 
on the Raspberry Pi’s desktop titled ohk_write_card.py Line 45 has a variable called 
history_num which you should set to whatever number (integers only) you want the tag 
to be associated with. After you’ve set that variable to the proper number, simply run the 
script, and it will wait for an NFC tag. Place the tag near the PN532 NFC Breakout Board 
and it will then write the tag and the script should output a message saying it’s been 
successfully written. You can then run the main script, ohk.py, to test it. Tags can be 
rewritten many, many times, so if you change your mind about the number, you can just 
redo those steps.

The scripts we developed to run the kiosk were only made possible by the very generous 
and thorough NFC/Raspberry Pi guides found on the Adafruit website (we also chose to 
use their PN532 Breakout Board and purchase our NFC tags from them), as well as their 
PN532 Python library. Links to both of these can be found in the References section of 
the manual.
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BINDERS

The Oral History Kiosk’s binders are the keys that unlock the recordings hidden within. 
We chose to use the recycled, untreated 1” D-Ring binders from Naked Binder found 
here: http://www.nakedbinder.com/nakedbinder_p/nb.htm These have the benefit of 
being eco-friendly, having an attractive color, and working well with adhesives. At the 
base of the outside of the spine is where the NFC sticker is placed (the particular one 
used is listed in the parts in the Electronics section of the manual). 

On top of that we placed a large 11”x17” laser-printed sticker which wraps around the 
binder and provides the cover, spine, and back text, and hides the NFC sticker from view 
(which also prevents tampering). 11”x17” sticker sheets are fairly common, but the 
specific one we used is found here: https://www.onlinelabels.com/Products/OL798WX.
htm These same sheets were also used for the portraits which appear on the inside flap 
of each binder.
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TROUBLESHOOTING

Where’s the switch to turn the Raspberry Pi on/off?
The Raspberry Pi has no on/off switch. Instead, it is powered on/off either by plugging 
it in or unplugging it, or by turning the power supply it’s attached to on or off. We have 
designed the kiosk so that all of the components are plugged into a power strip in the 
back which is responsible for powering on and off all components (The only component 
in our setup with a power switch is the amplifier, which we leave in the on position). We 
don’t recommend powering the unit on and off frequently, but if you need to, just hit the 
switch on that main powerstrip.

The wrong sound is playing for this binder!
Either the NFC tags got mixed up, or the files weren’t named properly. Refer to the 
Software section of the manual to see how to rewrite the tag on the binder (although it 
might be easier to just rename the files on the USB drive).

Everything is turned on, I have a binder on the console, but there’s no sound!
Check all connections from the Raspberry Pi, to the USB Audio Adapter, to the amplifier, 
to the speakers. Make sure the amplifier is turned on and the volume knob on the 
amplifier is turned up. 

Something is weird, the kiosk is not acting how it should.
First, try powering off the unit for 30 seconds and then powering it back on. 

Also, keep in mind the Raspberry Pi has an HDMI output which can be attached to 
a monitor, which may be useful in diagnosing errors. There should be a terminal 
window open on the desktop running the kiosk software, which will output useful error 
messages. 

If there appears to be some critical error occurring on each boot, it’s possible that the 
OS or some script on the Raspberry Pi’s MicroSD card is corrupted. This shouldn’t be 
possible since we’re running the OS read-only, but flash memory is volatile (another 
good reason to invest in a high-quality card from a reputed manufacturer). In this case 
it’s recommended that you reinstall the OS using the Oral History Kiosk Raspbian disk 
image found in the Raspberry Pi folder. Instructions for writing the image to a MicroSD 
card can be found here: https://www.raspberrypi.org/documentation/installation/
installing-images/
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