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Introduction
Congratulations on the purchase of your new Optical 360 sound pickup. You have chosen the finest 
optical audio retrofit (the only one) for your Spirit DataCine. Properly installed and aligned, the optical 
360 will rival the sound quality of a Spirit with built in optical audio. Your Optical 360 has been 
assembled and carefully pre-aligned on a Spirit DataCine by engineers.

First Time Installation procedure
It is always a good idea to completely read the instructions first and then determine on how to proceed 
with the installation. Read the notes.

Parts Provided:
1) Optical360 assembly:

a) Wiring harness.
b) Preamp.
c) Power Supply(s).
d) Base plate.
e) 16 or 35mm head assembly.

2) Optical Test Loops:
a) Pink noise loop 16 and/or 35. 
b) Multi tone loop 16 and/or 35. Separate loops may be provided instead.
c) Buzz track loop 16 and/or 35.



Tools Required:
1) Allen wrench 5/32 inch.
2) Audio Spectrum Analyzer. (Optional but preferred over the Oscilloscope).
3) Oscilloscope
4) A steady hand.

Preamp Installation:
1) Mount the preamp close enough to the Spirit that the wiring harness will reach. The provided 

wiring harness is 20 feet long. Once installed, you should have a minimum of 10 feet from the 
back of the spirit.

2) Connect the preamp right and left audio outputs to an input device such as a mixing board. XLR 
cables are not provided. Impedance is 600 ohms.

3) Connect wiring harness to the right and left audio input connectors, and the aux/control 
connector.

4) Feed the wiring harness through the “feed-through terminal”. It is located on the back of the 
Spirit. There are two located on the lower right side. Use the one designated for larger cables.

5) Remove the cover over the “cable feed through”.
6) Feed the wiring harness through the “cable feed through” hole. It is located on the front of the 

Spirit, left of the “Keycode reader mounting support” and directly above the supply reel.

  



Optical Head Installation:
1) At the top of the spirit on the right hand side is a large grey box. It will be in the way of the 

optical pickup. Remove the box and put it in storage

2) It is optional to feed the wire harness under the “Key code reader mounting support”. Refer to 
your “keycode reader mounting support” manual to remove/install the  “Keycode reader 
mounting support plate”

3) Mount the Optical360 base plate on the standoff next to the capstan. There should be 
approximately ¾ inch between the bottom of the base plate and the frame of the Spirit. Finger 
tight only. We will be making fine adjustments later.

  
4) Connect the 3 harness connectors to the 16 or 35mm head assembly.
5) Dress the 3 cables under the head assembly.
6) Mount the 16 or 35mm head assembly to the base plate.

7) Push the excess wire through the “cable feed through” and replace the cover.
8) If you removed the “Key code reader mounting support”, re-install it.

Course Alignment:
The next few steps are a visual alignment of the film path. It is a good idea to use an old test loop. 
Optical audio on the loop is not required at this time. Take note that the roller on the 16 or 35mm head 
assemble has some lateral movement. The purpose of the roller is to remove film flutter. It is not a 
guide. It is important that the roller be centered in the middle of its lateral movement and not act as a 
guide.

1) Thread an appropriate loop.



2) The film should be across the top of the roller. The goal is to move the roller into the film path 
without significantly changing the angle of the path. About 1/8 of an inch. The roller is not 
intended as a guide. The guide removes film flutter and curl.

3) The head assembly should be approximately a right angle to the film.
4) Adjust the height of the base in order to center the roller in its lateral movement.

Fine Alignment:
The buzz track loop is used to center the optical track. By pushing up or down on the edge of the film 
you can determine what direction the moved base. The object is to center the optical track. If the buzz 
track is centered, you should hear no sound buzz tones.

The preferred method of obtaining best focus is to use the Pink Noise loop and spectrum analyzer. The 
second preferred method is an oscilloscope and the multi tone loop. The third method is a VU meter 
and multi tone loop. The object is to obtain the best frequency response (best focus) using any of the 
three methods mentioned above. Rocking the head assembly from left to right will change the focus.

Remember, up/down for buzz and side to side for focus.

1) Plug in the power adapter(s) into the preamp.
2) Put the lamp switch in the on position. The red optical transmitter led should be on.
3) Thread up the buzz track.
4) Play the spirit.
5) You may hear the buzz track.
6) Push up/down on the edge of the film to determine what way to move the base.
7) Move the base up or down depending on step 5. 
8) Stop the spirit
9) Remove the buzz track loop and install the pink noise or multi tone loop.
10) Connect the spectrum analyzer, oscilloscope of UV meter to one of the preamp outputs.
11) Play the spirit.
12) Rock the 16 or 35mm head assemble from side to side. Adjust for best high frequency response.

13) Start over at step 3 and keep repeating until you are satisfied with the playback performance.
14) Done



If you performed the focus adjustments with pink noise and a spectrum analyzer, refer to FIG-1. You 
should be able to obtain a similar frequency response.
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Swapping Heads
1) Mute your mixing board to avoid popping your speakers.
2) Turn off the red LED transmitter. Switch located on front of the optical 360 preamp.
3) Remove power from the optical 360 preamp. 
4) Unplug the 2 connectors on the optical pickup. Gently rock the connectors. Use care, you do not 

want to knock the optics out of alignment
5) Remove the allen screw that binds the base plate to the mounting plate.

6) After the allen screw has been removed, gently rock the base plate until it clears the alignment 
pins.

7) Gently unplug the LED power connector. Use a slight rocking motion.
8) Set the head in a safe location.
9) Retrieve the head you wish to install.
10) Make sure the mounting surfaces are free of dust, dirt and other debris.



11) Connect the LED power connector.
12) Install the mounting plate onto the base plate. Make sure it is seated snugly.
13) Install the hex screw to bind the base plate and the mounting plate. Use caution, do not strip 

the mounting block. Do not crank down on the hex screw, finger tight only.
14) Connect the 2 plugs to the optical pickup.
15) Apply power to the preamp.
16) Turn on the transmitter LED.
17) Un-Mute your mixer.
18) Done.

Azimuth and Focus Alignment
Use the alignment films to determine if you need to adjust the azimuth or focus. Azimuth or 
Focus should only be made with the optical alignment films provided with this package. Azimuth 
or Focus should be measured with no delays, EQ or Dolby noise reduction enabled. The best 
place to make the measurements are on the outputs located on the back of the Optical 360 
preamp. Both azimuth and focus are adjusted by loosening the same screw. Once you loosen 
the screw you are committed and may be in for a lot of work. It is best not to completely loosen 
the hex screw. You will find that it is better to have a little resistance on the optical pickup when 
making the following adjustments. Hope you haven’t had any coffee. Good luck.

1) Make sure you really want to make this adjustment.
2) If you adjust focus or azimuth adjustment, these adjustments interact. You may have to do both 

several times.
3) Perform the section on “testing focus”. If after the test you are convinced you want to perform 

the focus alignment, go the section “Focus Alignment”
4) Perform the section on testing azimuth. If after the test you are convinced you want to perform 

the azimuth alignment, go the section “Azimuth Alignment”

Focus Alignment:
1) Thread the multi test tone test loop.
2) Adjusting the focus will be done on the high frequency portion of the loop 16mm 5K or 35mm 

10K.
3) Connect a VU meter or oscilloscope to the left channel output of the optical 360 preamp.
4) Slightly loosen the pickup allen screw. Just enough to make the adjustment.



5) Sliding the pickup in/out will adjust the focus.

6) Hit the play button. 
7) Adjust for maximum high frequency amplitude.
8) When you think you have the best frequency response, perform the “testing focus” section to 

confirm your adjustment.
9) At this point you may want to confirm your azimuth is still good and perform any necessary 

adjustments.
10)  Snug the pickup allen screw.
11) Reconfirm that your focus and azimuth are still good
12) Done.

WORK IN PROGRESS
13) Rotation the pickup will adjust azimuth.

Focus        Azimuth

14)
15)
16) Use a VU meter, oscilloscope for focus on the output of the optical 360 preamp.
17) Test Focus. Go to the portion of this manual that describes “Testing Focus”.
18) Azimuth is measured between the right and left channels. There is no azimuth on 16mm 

because there is only one audio channel. However, if the azimuth adjustment is wrong you can 
lose high frequency response.

19) Connect an XY scope or phase meter to the output of the optical 360 preamp.
20) Loosen the hex screw for the pickup only. Do not loosen the post hex screw.

  

Testing Focus



Testing focus is easy enough. Bad focus will cause a loss of hig h 
frequency response. This is because the film is ether to close or far from the optical receiver. You can 
test the focus with the multi frequency test loop, a VU meter or oscilloscope, and fingers.

1) Thread the multi test tone test loop.
2) Testing the focus will be done on the high frequency portion of the loop 16mm 5K or 35mm 10K.
3) Connect a VU meter or oscilloscope to the left channel output of the optical 360 preamp.
4) With your fingers on the edge of the film and gently move the film toward the optical pickup. 

Keep your eyes on the measuring device. The level should decrease. If you see a level increases, 
your focus is wrong. Best audio level should be with the film in its default position.

5) With your fingers on the edge of the film and gently move the film away from the optical pickup. 
Keep your eyes on the measuring device. The level should decrease. If you see a level increases, 
your focus is wrong. Best audio level should be with the film in its default position.

6) Done.

Testing Azimuth
Testing azimuth differs between 16mm and 35mm. With 16mm mono basically you are looking 

for best output level at high frequencies. A VU meter is sufficient for 16mm. With 35mm stereo there is 
a phase relationship between the right and left audio channels. An audio phase scope is required.

 
16mm azimuth test:

1) Thread the 16mm multi test tone test loop.
2) Connect a VU meter or oscilloscope to the left channel output of the optical 360 preamp.
3) The 400hz and 1k test signals should be the same level.
4) The 5k test signal may be 1db to 2db less than the 1K signal.
5) If the 5k is significantly lower, an azimuth or focus adjustment may be necessary. See the section 

on testing focus.
6) Done

35mm azimuth test:
1) Thread the 35mm pink noise test loop.
2) Connect a phase scope to the left and right channel outputs of the optical 360 preamp.
3) Depending on your scope, you should see a straight vertical line or a right slanted line.



4) If your display looks more like a bad hair day, your azimuth needs adjusting. 

5) Done

Engineering Notes.
Transmitter LED current settings:

The current on a new transmitter LED should be between 170ma to 200ma. The led will get 
dimmer as it gets older. The maximum current is 700ma. I like to measure the current the lazy way 
without disconnecting or removing anything. Use a multi meter in amp or milliamp mode. Below is a 
picture with two solder pins for the LED connector (circled in black). Connect the multi meter to these 
pins. Try not to short against the optical mounting bracket. Measure the current and adjust intensity pot 
for 170ma to 200ma (only with a new LED transmitter). If the LED is left on continuously for a year, you 
may notice that audio levels are dropping. Adjust intensity to bring back to factory levels.



aux/control Connector:
On the front panel of the preamp is a switch that appears to turn the transmitter LED On. In 

actually this enables Pin-3 of the aux/control Connector. Connecting this pin to ground will “mute” the 
LED. With a little bit of design work, the bi-phase from the spirit, when not present could be used to 
mute to transmitter LED.

Pin-1 OUT +12
Pin-2 OUT -12
Pin-3 In –Lamp Mute
Pin-4 OUT -Lamp
Pin-5 OUT +Lamp
Pin-6 Ground
Pin-7 Ground
Pin-8 Ground
Pin-9 Ground

Delay 
Audio is early so you will need a 19 frame delay.

Test Loops Lengths. 
35mm Short loop: 96 frames Buzz & Pink   4.000 seconds
35mm Long loop: 144 frames Multi Tone   6.000 seconds 100, 1k, 10k
16mm Short loop: 233 frames Buzz & Pink   9.703 seconds
16mm Long loop: 362 frames Multi Tone 15.083 seconds 400, 1k, 5k

Wiring harness: 20ft includes receiver & transmitter power, balanced audio R & L

35mm 500 frames Buzz
35mm 500 frames Pink
35mm 150 frames * 5 1 sec 100hz, 1 sec 1k, 4 sec 10k Multi Tone

16mm: 1250 frames Buzz
16mm: 1250 frames Pink
16mm: 362 frames * 5 1 sec 400hz, 1 sec 1k, 13.083 sec 5k, Multi Tone
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