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Mike Duchaj, Integrated.functional.seminars@gmail.com 
 
 

 
 
Basic Materials: with my preferences. (Disclosure: I have no affiliation with or 
interest in any of these suppliers.) 
 
1. Camera: 720p Fixed focus IR camera with attached LEDs and microphone: Vanxse  

 
 
2. Goggle housing: 50 mm Eye Cup flip front goggle: Hobart model #770129 
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3. Power Supply: 12v DC 1A, can be wall powered or battery. 
 
4. Cable: 3 in I RCA video/Audio/ DC power cord for CCTV: 5M length recommended 
for most applications. 
 
5. PVC Plumbing pipe 4” of 1-1/2” dia., and 3mm (0.20”) thick PVC flat stock for the 
camera mount. (I am considering ABS since it is available in black, but have not 
pursued using that material to date.) 
 
This basic configuration allows live viewing via direct connection to a 
composite video input (yellow plug) in a monitor or adaptation via BNC connector 
for a DVR. 
 
For live viewing with an HDMI monitor connection, add: RCA to HDMI Converter 
 
For USB connection to view or record on a computer, add: Video Capture Card: 
Digitnow or Easycap Grabber. You will also need some type of software to view or 
record.  
 
Construction tips: 
Please observe all shop safety precautions. Wear safety glasses at all times and gloves 
when handling sharp or hot materials.  
 
Disassemble the goggles and save all the lenses and rings. The rings in the Hobart 
goggles unscrew. Other brands use a bayonet lock that requires a partial turn.  
Remove the flip front at the 2 clips and set aside. (There are many variations on this 
same goggle design. I like the Hobart goggles because the plastic is fairly soft and the 
strap is better quality than other brands I tried.) 
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The most time consuming part of the fabrication is constructing the camera 
mount tube.  
 
Confirm that the PVC pipe slips through the lens opening of the goggle. It should be 
about 48mm (1.9”) OD and the lens opening is also about 48mm, but size varies. One 
end of the tube must be flared to engage retaining area of the lens opening. I used a 
heat gun and a tapered mandrel to expand the OD to 50mm (1.97”).  

 
 
After flaring, the end of the pipe will need facing. (Flattening) I used a lathe, but the 
work can be done with sandpaper on a flat surface. Similarly, the leading edge of the 
flare should be squared to seat in the lens opening. (Note left side of the photograph 
below.) The flange width can vary from 2 – 5 mm (0.078”-0.185”) I used a lathe, but 
files or sandpaper will work. Confirm the fit of the tube into the lens opening and 
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proper threading of the retaining ring to hold it firmly in place. Adjust the fit as 
needed.  

 
 
Next, create the 44.5mm (1.75”) dia. X 5 mm (0.20”) deep rabbet for the end cap and 
safety lens. I used a lathe, but careful application of a hand held motor tool would 
work.  
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Cut the flat PVC stock to 44mm (1.75”-)dia. with a 19mm (0.75”) center hole. The 
recess in the photograph is from the 1.0 design and is not needed for the 2.0. Again, I 
used a lathe, but careful use of shears, drill and a grinder should suffice. 

 
 
Grind one of the discarded polycarbonate safety lenses to 44 mm (1.75”) dia. I 
applied masking tape to both faces to protect the lens surface, and used a disc 
sander to reduce the edges. This will be inserted under the PVC cap. This feature 
was added to the 2.0 design as protection against failure of the IR LEDs. This is 
unlikely, but the clear lens close to the camera does not affect function.  
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Fabricate a clip to hold the camera onto the end cap. I used scrap aluminum that was 
trimmed and ground to size, then bent with pliers. The 2 small screws were ground 
flush to the inside of the cap after fitting to provide clearance for the polycarbonate 
safety lens.  
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PVC is translucent. Ambient light in the lab can leak through the tube. Paint the PVC 
pipe inside and out and both faces of the end cap to decrease light intrusion.  A dark 
color is suggested. Black or Dark Green compliments the goggle body. 

 
 
Camera mount assembly: Clean the rabbit and edges of the PVC end cap. Insert the 
polycarbonate safety lens, then dab the joint with PVC cement and carefully insert 
the end cap. Allow the part to dry, and then touch up paint as needed.  
 
Once completed, the mounting tube is reinserted through the lens opening of the 
goggle and locked in place with a retaining ring. The opposite eye opening is 
plugged with one of the extra polycarbonate lens and a shaded lens or some other 
blank. (The #5 shaded lens is sufficient if your lab is fairly dark.)  
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The camera is attached with the fabricated clip and screws. A nylon tie is used to 
secure the wire from the camera to the tube; this prevents the camera from being 
pulled loose.  

 
 
It is entirely possible to create the mount using a 3D printer, but I did not possess 
that technology, so this is the analog construction!  
 
Operation: 
 
The length of the mounting tube provides the minimum 115mm (4.5”) focal length 
for the camera. The 90 degree viewing angle produces an image that includes edges 
of the tube. Adjustment of the headgear is required to center the eye on the screen.  
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The camera is attached to power input , video / audio output via the 3 in 1 cable. 
(Red is power and that part of the cable has male / female ends, so orient it 
correctly.) 

 
 
Live viewing can be performed with the basic set up using a monitor with a 
composite (yellow) video input. Audio is not desired for this application as there is 
no need and audio feedback is unavoidable. Similarly, if you use the HDMI converter, 
audio will not be connected.  
 
Recording: An analog security DVR can be used to capture video and audio from the 
goggles and has the additional advantage of additional input for a room camera. RCA 
to BNC adaptors will be needed for connection of the basic goggle set to the 
recorder. The monitor will be attached to the DVR. 
 
Computer connection: A USB converter will be needed to adapt the analog video 
camera to the computer. In my test lab, laptops running MS Windows 8 and 10 
connect to this set up as a webcam. A variety of video capture software and video 
conference software connected directly to the camera and allowed live viewing and 
recording at various (satisfying and unsatisfying) resolutions.  
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Tip: When using video goggles with a computer connection, a recorded examination 
can be narrated via the built in microphone. (Resting, head shake, hyperventilation, 
Valsalva, Dix-Hallpike right, etc.) Without a room camera, it is the only way to 
monitor the position of a subject. 
 
Please feel free to make a set for your own use! My parts cost for the HDMI and USB 
versions was under $70. Please contact me with any comments, questions or 
suggestions.  
 
Integrated.functional.seminars@gmail.com 
 
If you are interested in mass production, please contact me. I have a patent pending 
on the design of the mounting tube and would be happy to discuss collaboration.  
 
Mike Duchaj 


