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1. Important Notes 
This standard operating procedure (SOP) is adapted from the Alert Global Atmosphere Watch (GAW) lab wiki 

document prepared by Kevin Rawling and Michael Brohart. This SOP is written for the Environment Climate 

Change Canada’s Canadian Brewer Spretrometer Network and hence the contents are described as such. For 

questions on any parts of the SOP, please contact Michael Brohart (Michael.Brohart@ec.gc.ca) or Reno Sit 

(reno.sit@ec.gc.ca). 

2. Principle of Operations 
Brewer spectrophotometers track the Sun or Moon, and use a spectrometer combined with a photo-multiplier 

tube to take high-precision measurements of the intensity of ultraviolet light reaching the Earth’s surface.  

These measurements are taken at the absorption wavelengths of ozone, which allows the total amount of 

stratospheric ozone in a column between the instrument and the Sun to be calculated. 

Measurements made at this station are part of a worldwide network of 200+ currently operational Brewers in 

40 different countries.  Alert is the northernmost location in this network, while the Amundsen-Scott station at 

the South Pole is the southernmost.   The data from these instruments are collected and analyzed to create a 

model of the Earth’s stratospheric ozone cover. 

3. Task List 
 Software Check   Daily 

 Dome/Lens Cleaning   Daily 

 Drive Plate Cleaning   Monthly/Bimonthly  

 Steps per Revolution Check  After Drive Plate Cleaning 

 Sun Sighting    Twice monthly 

 Moon Sighting (Polar sites)  Once monthly - Moon 3/4 full or more 

 Desiccant Change   As required 

 Installing/removing winter covers Before/After cold season if applicable 

 

2.1 Daily Task 

2.1.1 Dome/Lens cleaning 
Tools and materials required 

 Methanol 

 Kim wipes 

 Nitrile Gloves 

o Wear a glove to prevent methanol from contacting the skin. 
o Reuse glove if completely intact.  

 
 
 

 
  

 Procedure 

 Visual inspection and cleaning of the dome and window should be done daily 

 Remove any snow accumulation using a non-abrasive soft-bristled brush 

 Moisten a Kimwipe with methanol and clean the Brewer dome and windows complete to their edges 

  

Methanol is toxic.  Avoid inhaling and skin contact.  

Please wear nitrile gloves when using methanol to 

clean. 

mailto:Michael.Brohart@ec.gc.ca
mailto:reno.sit@ec.gc.ca


 If there is any ice accumulated on the window/dome, that can easily be removed, gently do so.  Ensure 

hard objects do not accidentally come in contact with the quartz glass. (e.g. rings worn on the hands). If 

the ice is firmly attached to the window/dome, apply a small amount of methanol directly to act as a de-

icer and allow the heater inside the Brewer will slowly melt the ice over time. 

 

 

 

 

 Enter into the “Additional Notes” of the log form the presence of any ice build-up that cannot be 

removed. 

 

2.1.2. Software check 
1. Check if the Julian day in the Brewer software window is correct 

 

 

 

 

a. If the Brewer software is more then five (5) seconds off, report it in the addition notes section of the 

log form. 

b. Update the time by performing the following. 

 In the Brewer software window, press [HOME] to get into the main menu (This may take a 

few minutes depending on what the Brewer is currently doing. 

 Once the software gets to the menu, type ‘pdtdfrhphgcn’ [Enter]. This will update the time, 

locate the micrometers to their proper positions and restart the schedule. 

 

2. If the Brewer was not running a schedule, type “skc” [Enter] to display a list of available schedules for use. 

Record in the log form that the Brewer had been out of scheduled operation, for what purpose it was taken 

out of schedule and the time it was returned it to schedule. If the Brewer was running on a schedule, typing 

“cn” [Enter] will return it back into the schedule it was running. 

3. Inspect at the RH level and ensure that it is under 15%. (Note: The lettering will turn red once it hits 18% and 

above) The RH level may be artificially higher after a rainy/snowy day. 

4. If the Brewer is found to be out of scheduled operation and is on “menu”, type “recn”[ENTER] to reset all 

motors and restart the schedule.  Inform the Brewer network staff of the instrument interruption so they 

can further diagnose the cause. 

 

 

 

Never chisel the ice off the dome or window! Since glass is not fully 

transparent to UV wavelengths, the domes and window are made from 

precision-machined fused silica (quartz) which makes them extremely 

expensive to replace! 



2.1.3. Log form 
Purpose 

The purpose for this log form is to provide ECCC Brewer technicians historical information on operator’s 

daily task as well as any additional information such as program modifications, schedule changes, and other 

abnormalities. This web base form is an example of what ECCC operators uses, and can be replaced with 

any other format such as excel. 

For a detail description of what each section does/is for, refer to Appendix A – Log Form.  
 

Procedure 

1. Open the Brewer network log form page (Default link is 
http://localhost/Brewer/Forms/BrewerLogForm.php) 

2. Select the station (i.e.,: Toronto) 

 
3. Select the instrument (i.e.,: 015 – MKII) 

 
4. Select the operator (I.e.,: Sit, Reno) 

 
5. Verify the schedule in use is correct 

 
6. Select either the windows is cleaned or not 

 
o If not, enter the reason why it was not cleaned 

 
o if “other” is selected, enter in the reason under additional notes at the bottom of the page 

 
7. Indicate a new humidity reading by selecting the “yes” button and adding the RH value in the 

Relative Humidity box, otherwise check no. 

 
8. Click save when all sections are completed, a Prompt will pop up saying “File successfully 

saved” Press OK. 
 

9. Repeat until a log for each instrument is completed. 

http://localhost/Brewer/Forms/BrewerLogForm.php


2.2. Sightings 
The Sun sightings need to be performed approximately every 2 weeks.  If the operator’s schedule 
allows, the optimal time for a sighting is roughly half way to, or after solar noon.  A good estimation 
would be 2-2.5 hours either side of solar noon.  Often operators may not be on site during these 
hours.  In these cases attempt a sighting at the best time the schedule will allow.  When sighting 
on the Moon during the winter, it will be easiest to sight the instrument when the Moon is near ¾ or 
more illuminated and close to its upper transit.  If a Moon sighting is being performed, most of the 
lights near the Brewer will need to be turned off to allow your eyes time to adjust and detect the dim 
light over the entrance slit. 

1. At the Brewer software prompt, type ‘si’ [ENTER] for a Sun sighting, or ‘sim’ [ENTER] for a 
Moon sighting. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2. Proceed to the Brewer and remove the viewing window cover. 
3. Position yourself so that you do not block the light of the Sun or Moon from entering the aperture 

of the instrument (Light needs to enter at the slanted window and an operators shoulder can 
easily get in the way during sighting). 

4. Look into the ‘entrance slit viewer’ and use the four push buttons on the front of the Brewer to 
centre the Sun’s or Moon’s image across the entrance slit. 



 
Image seen inside Brewer entrance slit viewing port 

5. Replace the viewing window cover and return to the Brewer computer. 
6. In the Brewer software, press [CTRL]+[END] to exit the sighting menu. 
7. If a statement in red comes up saying “The adjustments are unusually large. Do Not save unless 

absolutely certain” it may mean the instrument was mis-positioned before the sighting.  Type 
‘N’ to keep the old values, then at the prompt type ‘tdazzesi’ [ENTER] (or for a Moon sighting 
‘tdazze” [ENTER] then at the prompt type ‘sim’[ENTER]).  This will ensure the correct time (td); 
set the azimuth reference position (az); set the zenith reference position (ze) and re-enter the 
sighting mode (si/sim).  Redo steps 2-7.  If the warning is still displayed after re-referencing the 
azimuth and zenith, contact the Brewer technician before proceeding. 

8. If the only the statement, “Do you want the values saved? (Y/N) is displayed, type ‘Y’ to save 
the new values. 

9. Record the new sighting values from the Brewer window into the log form as shown below. Click 
yes for “Sighting” and enter the corresponding values. 

 
 

 
 
 

10. Type ‘cn’ [ENTER] to re-enter and continue the schedule. 

 

2.3. Drive Plate Cleaning 
Tools and Materials Required 

 Methanol 

 Kimwipes  

 Nitrile Glove 
- Wear glove to prevent methanol from contacting the skin. 
- Reuse glove if completely intact.  

Tips 1: 
You should be able to do a sighting even if it is 
slightly overcast.  As long as a shadow is cast by the 
Sun, you should be able to see the Sun’s disc on the 
instruments entrance slit.   The default ND filter 
setting is normally adequate. However if the image 
seems too bright or too dim you can adjust the 
brightness of the image by changing the neutral 
density (ND) filter setting,  This is done by pressing 
z,x,c,v,b while in sighting mode. The lower the ND 
filter number, the brighter the image (use with thin 
cloud) and the higher the ND filter the dimmer the 
image.   

Tips 2:  
The sighting buttons move the Sun’s image in 
the entrance slit viewer as shown. 
 

 

 

DOWN 

U

P 
CC

W 

C

W 



 
 
 
 
 

Procedure 

1. Press [HOME] in the Brewer software window to return to the command prompt. 
2. Proceed to the Brewer instrument and switch off the tracker using the power button located 

on the side of the Tracker (not Brewer). 
 

 
 

3. Remove the transparent magnetic cover of the tracker. 
 

 
  

Methanol is toxic.  Avoid inhaling and skin contact.  

Please wear nitrile gloves when using methanol to 

clean. 



4. Clean only the edge of the drive plate, using a Kimwipe with a modest amount of methanol.  Avoid 
the top of the plate to ensure the Kimwipe does not accidentally catch and bend the reference flag.  
Rub the drive edge briskly while slowly turning (slow walking pace) the tracker through 360° of 
clockwise rotation to access the entire circumference of the plate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Even a small change to the bend on the reference flag can destroy the flag if it hits rather than passing through the sensor 

 
5. After the plate is fully cleaned, inspect and clean the drive shaft where the shaft and plate meet. 

Also ensure the Kimwipe is not accidentally drawn under the drive shaft.  This will press the fibers 
of the wipe onto the plate edge and leave a spot that the drive will slip on if not properly removed 
and re-cleaned.  

6. If excessive methanol is used or it is too cold for the methanol to evaporate quickly, the drive 
plate edge should be re-wiped with a dry portion of the Kimwipe after cleaning 

7. If any aluminum flakes are present on the drive shaft bearing, wipe clean; make an entry 
into the log form and inform the Brewer network staff. 

8. Replace the transparent tracker cover and ensure that it is properly sealed. 
9. Press the power button on the side of the tracker to turn it back on. 
10. Complete a Steps per Revolution 
11. Continue with a sighting or type ‘cn’ [ENTER] to re-enter and continue the schedule. 

 

2.4. Steps Per Revolution 
The steps per revolution check should ideally be done immediately after a drive plate cleaning.  
Ensure the methanol used in cleaning has completely dried from the plate or has been wiped with 
a dry Kimwipe after cleaning. 

Procedure 

1. Press [HOME] in the Brewer software window to return to the command prompt, if not 
already done during drive plate cleaning. 

2. Type ‘sr’ [ENTER] to determine the steps per revolution.  (This will take some time.)  
3. Record the steps/rev value and date in the ‘Additional Notes’ section of the Log form. 
4. Press [Y] in the Brewer software window to save this new steps/rev value.  If it differs by 

more five steps from the previous value, repeat steps 2 and 3. 
5. At this point a sighting should be performed.  Proceed to the next section to perform the 

sighting or, if a sighting cannot be done, return the Brewer to its schedule by typing ‘cn’  
[ENTER] to continue the schedule or ‘skc’ [ENTER] and enter in the desired schedule name 
excluding the extension. 

 
 
 



2.5 Desiccant Change 
Tools and Materials Required 

 Desiccant cartridge 

 Desiccant tub 

 UV dome cover 
 
 
 
 

Note: The desiccant can be changed if the instrument needs to be entered for other reasons but 
normally is only changed when the displayed humidity moves above 15% 
 

1. Press [HOME] in the Brewer software window to return to the command prompt. 
2. Fill the spare custom-designed plastic box and tube with fresh desiccant.  
3. Remove the insulating covers from the Brewer if present.  (They should be used if temperature is below -

10°C.) 
4. Go to the Brewer and place the protective UV dome cover over the quartz UV dome to protect it 

from damage. 
5. Undo the four latches securing the top cover and remove it.  (After undoing the latches it is best to 

retighten/shorten them before removing the cover.  This will prevent them from hooking onto the 
instrument, make removing the cover much easier.) 

6. Exchange the desiccant box and tube. 
   

a. Single Brewers (Smaller) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          

 
Single Brewer desiccant tube located on the card cage.  Single Brewer desiccant tube located beside 

the spectrometer 
  

Do not perform a desiccant change if it is raining, snowing or 

foggy. The inside of the Brewer should never be exposed to 

moisture. 



 
 

b. Double Brewers (Bigger). The tube of desiccant will look like the one from a single Brewer, 
but it will be located in the middle of the Brewer spectrometer. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Double Brewer desiccant tube location and instructions on 
how to remove it. 

 

 
7. Replaces the Brewer cover and secure it in place with the latches.  Remove the protective UV dome 

cover. Take the spent desiccant back to be re-charged. 
8. Return to the computer.  If no other maintenance is to be performed then type ‘cn’ [ENTER], to re-

enter and continue the schedule. 
9. Enter into the Log form, in the “humidity checked” section, that the desiccant has been changed. 

 
 

 
 

 
10. Place the expired desiccant in a bread pan and bake it at 150°C for a few hours, until it regains its 

original colour, using the provided toaster oven.  When dried, return the desiccant to its container 
immediately.  Be sure to switch off the oven afterwards! 

 
 
 
 
 
 
 

 

 

 

 

 

Pan of spent desiccant 

Please note it may take an hour or two for the humidity level to 

return to normal after the instrument cover has been off. 

Do not leave the oven running 

unattended! 



2.6. Installation/Removal of Winter Covers 
The Brewer winter cover is required to be on during the colder months of the year. They should be on when 
temperature drops below 10⁰c 

Procedure: 
1. First unwrap the insulated covers and separate Brewer and tracker covers. 
2. Install the tracker’s cover’s first 

 

a. First loop the bottom 
of the cover around 
the neck of the 
tracker as shown 

 

 
b. Slide the strap above 

the tracker (below the 
Brewer) 

 

Side with  
Power 
button 

Drive plate 
side 



c. Insert the strap 
through the open slit 
of the opposite side of 
the tracker cover 

 
d. Velcro the other two 

sides (front and back) 
as shown. 

 
 

  



3. Install the Brewer’s cover 

 
 

a. Place the cover on top 
of the Brewer 

 



b. Velcro the bottom of 
the front and rear 
Brewer cover to the 
tracker’s cover 

 
 

c. Velcro the bottom 
sides of the Brewer 
cover to the tracker’s 
cover 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



3. Lamp Replacement 
There are two different lamps used.  The standard lamp and the mercury lamp. These should 

only be changed when instructed to by and in cooperation with the Brewer network staff.   

3.1. Mercury Lamp 
Tools and Materials Required 

 New Mercury Bulb 

 UV Dome cap 

 UV Rated safety glasses 

 Nitrile Glove 
- Wear glove to prevent skin directly contacting and leaving residue on the lamp 
- Reuse glove if completely intact. 

 
 
 
 
 

 

  

Light emitted from the bulbs contains UV 

wavelengths that are harmful to your eyes.  

Always wear UV rated safety glasses while doing 

any bulb maintenance. 



Procedure 

1. Press [HOME] in the Brewer software window to return to the command prompt.  
2. Type “b0” at the menu prompt to turn off the lamp. 
3. Close the DosBox (Brewer) software. 
4. Turn off the Brewer power 
5. Go to the Brewer.  Remove the insulating covers from the Brewer if present. 
6. Place the protective UV dome cover over the quartz UV dome to protect it from damage. 
7. Undo the four latches securing the top cover and remove it.  (After undoing the latches it is 

best to retighten/shorten them before removing the cover.  This will prevent them from 
hooking onto the instrument and make removing the cover much easier.) 

8. There are two black thumbscrews (one on the front and back of the lamp housing) to 
remove the mercury lamp holder from the housing. Loosen but do not completely remove 
the thumbscrews 

9. Carefully remove the mercury lamp holder from the  housing. (With smaller/single Brewers 
it gets tight to pull it out, be careful to avoid damage of the ribbon cables and wires. 

10. With a kimwipe or gloves, unscrew the mercury lamp and replace it with a new bulb. (Ensure 
the bulb’s filament is 45 degrees to the lamp holder guide pin) 

11. Return the bulb holder back into the lamp housing.  Note the guide pin should be aligned upward 
(top dead centre) to mate into the housing properly. 

12. Tighten the thumb screws; return the Brewer cover and secure the latches; return the insulated 
cover if present; remove the dome cover and turn the Brewer power back on 

13. At the computer, re-launch DosBox (Brewer) software. 

 

  



3.2. Standard Lamp 
Tools and Materials Required 

 New standard lamp Bulb 

 UV Dome cap  

 UV Rated safety glasses 

 Nitrile Glove 
- Wear glove to prevent skin directly contacting and leaving residue on the lamp 
- Reuse glove if completely intact. 

   

 

 

 

 

Procedure 

1. Press [HOME] in the Brewer software window to return to the command prompt.  
2. Type “b0” at the menu prompt to turn off the lamp. 
3. Close the dosbox (Brewer) software. 
4. Turn off the Brewer power 
5. Go to the Brewer.  Remove the insulating covers from the Brewer if present. 
6. Place the protective UV dome cover over the quartz UV dome to protect it from 

damage. 
7. Undo the four latches securing the top cover and remove it.  (After undoing the 

latches it is best to retighten/shorten them before removing the cover.  This will 
prevent them from hooking onto the instrument and make removing the cover much 
easier.) 

8. The red thumbscrew(s) at the front of the lamp housing need to be fully removed to take 
the standard lamp mounting plate off the housing.  

9. IF the lamp has been off (this lamp gets HOT allow time to cool if it has been on) use a 
kimwipe or gloves to remove the standard lamp bulb out of the socket by pulling and 
wiggling the bulb strait away from the socket. Carefully replace it with a new bulb by 
aligning the pins to the socket holes then pushing and wiggling the bulb until fully seated. 

10. Return the standard lamp mounting plate back onto the lamp housing and reinstall the 
thumbscrews. 

11. Return the Brewer cover and secure the latches; return the insulated cover if present; 
remove the dome cover and turn the Brewer power back on. 

12. At the computer, re-launch DosBox (Brewer) software. 
13. Once the software gets to the main menu, type in ‘b2’ [ENTER] 

  

Light emitted from the bulbs contains UV 

wavelengths that are harmful to your eyes.  

Always wear UV rated safety glasses while doing 

any bulb maintenance. 



14. Return to the Brewer to ensure the light band is over the iris hole as shown in the image 
below. If not please contact the Brewer technical team for more instructions. 
 

 

 

 

 

 

 

 

 

 

 

 

        Good: Band of light correctly over the iris hole.                          Bad: Band of light not directly / completely over the iris 

hole 

 

  



i. Appendix A – Log Form 

  

A 

B 

C D 

E F 

G 

H 

 

J 

K 

L 
M 

N 

 

O 

P 



A) Contact info: This location indicates the latest and most up to date contact information 

B) Date & Time: Date and time information is based on the computer date & time. Local time is based on the 

station selected in cell “C”. 

C) List of Stations: Select your location/station 

D) Instrument: Brewer serial # based on the location selected in cell “C”.  

E) Operators: List of the operator that is at your station. This is based on the location selected in cell “C”.  If an 

operator is missing, select other. This will open up 4 extra fields to enter your First and last name, phone 

number and email. You should inform the Brewer network staff (contact info at A) if there are any new 

operators. 

F) Operator’s initials: this field is automatically filled in based on cell “E” 

G) Schedule in used: Schedule input from the “skc” command and is currently being ran by the Brewer. 

H) Window & Dome Cleaned?: Part of you daily task for window & and dome cleaning, check if yes or no. If you 

press No, Section L will show appear. 

J) Cover On?: Indicate rather or not the brewer covers are installed. A timed pop up will appear to remind the 

operator that the cover needs to be on or not. This is controlled by the site location. 

K) Tracker drive plate cleaned?:  An indicator if the Tracker drive plate was cleaned and when it was last 

completed. (This will only get updated after 16:00 GMT) 

L) Please provide a reason below for not cleaning the window & dome: Provide an explanation why the windows & 

domes were not cleaned. If the common radio buttons are not appropriate, choose “Other” and provide the 

description in the “Additional Notes” section of the form. 

M) Help: These are tool tips for the related section. This will include things you should do as well as how to setup 

the brewer for it. This appears in Drive Plate Cleaning, Sightings, Desiccant Change 

N) Sighting: An indicator if the Brewer was sighted, and when it was completed last. (This will also show the values 

from its previous sighting) if checked yes, the Horizon/north correction will change colour and allow you to enter 

a new value. The completed last section only gets updated after 16:00 GMT 

O) Humidity check: An indicator if the Humidity reading was noted.  If so, click “Yes” and enter in the current RH. 

When the desiccant is changed, indicate by clicking “Yes” at the appropriate radio button. 

P) Additional notes: enter any extra information that may be important. i.e.: “the Brewer was sitting on menu 

when found”; “HG bulb was changed”; “icing formed over the windows/dome and”, etc… 

  



ii. Appendix B – DosBox 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) The routine being currently run. (Current measurement or test) 

b) Current schedule in use 

c) Shows the next routine to be run. 

d) Day of the Year (JDay) 

e) Instrument serial number 

f) Location of the instrument 

g) Current relative humidity inside the Brewer. The arrow beside it indicates an upwards/downwards/no trend. 

h) Current UTC(GMT) time 

j) Current Sun angle from zenith (overhead would be zero and the Sun on the horizon would be 90) 

k) Software version 

m) Current mu (The amount of atmosphere.  Directly overhead would be 1 atmosphere.  Any angle would cause a 

larger slant amount and is a multiple of 1 atmosphere) 

n) Table shows the measured value and average value 

 DS – O3: The ozone via direct Sun measurements. Last/Average readings. 

 ZS – O3: The ozone via zenith sky measurements Last/Average readings. 

 DS –SO2: The SO2 via direct Sun measurements Last/Average readings. 

 AOD320: Aerosol optical depth. A measurement of light reduction from particles. Last/Average readings. 

 RH/PR: Shows the current Relative humidity and pressure inside the Brewer. 

 DUV: Daily UV value (
𝐷𝑈𝑉

25
= 𝑈𝑉 𝐼𝑛𝑑𝑒𝑥) 

 SL R6: shows the current R6 value. (For diagnostic purposes) 

 Last HG at: Shows when the last HG was completed and at what temperature. If an indication in RED of 

“Last HG Failed” please note it in the log and inform the Brewer network staff. 

 Current temperature: shows the current temperature inside the Brewer. 

d 
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iii. Appendix C – Brewer Spectrometer parts  
 

 

  

B 

D 

E 

F 

C 

A 

G 

H 

J 

K 
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A) UV Dome: Ordinary glass blocks UV light.  The UV dome is made from precision-machined Fused Silica (Quartz); 

transparent to UV wavelengths.  This component of the Brewer is very expensive to replace. *Note: When ever the 

Brewer cover is taken off, you should always put a UV dome cover on!* 

B) Brewer cables: Cables coming from the tracker to the Brewer. From left to right, Computer (Data), AC power and 

Azimuth (tracker control). 

C) Brewer Power Button: Push button for the Brewer’s power 

D) Brewer Power LED: Brewer power LED indicator 

E) Tracker Power Button: Push button for the tracker’s power 

F) Tracker Power LED: Tracker power LED indicator 

G) Magnetic Cover: a magnetic cover to access the drive plate for drive plate cleaning 

H) Zenith Window: Simpler to the UV dome, the UV window is also made from Fused Silica (Quartz). 

J) Viewing Window Cover: The viewing window cover, friction fits over viewing window where the iris viewing port; 

the filter wheels and the entrance slit viewing port are found.  The viewing ports are used while sighting the 

instrument. 

K) Sighting buttons: The buttons used to adjust the tracker position and Brewer optics-pointing while in sighting mode. 

L) Cover latches:  Latches to remove the Brewer main cover.  Twist counter clockwise to extend and unlatch, tip away 

from the base hooks then twist clockwise to retract the latches to ensure the latches do not snag the base hooks 

and inhibit removal of the cover. 

  



iv. Appendix D – Troubleshooting 

a. Micrometer Jam 
 

Problem: The micrometer inside the spectrometer will sometimes get stuck on either end. At this point 

the Brewer Spectrometer is not able to move to locate the proper reference location. 

Solution: Manually reposition the micrometer only when asked to do so by the brewer technician. 

The weather must be calm and not raining/snowing.  Alternatively the brewer can be brought indoors for 

this to be completed. 

1. Place the dome cover over the UV dome and turn the brewer off. 

2. If the winter covers is installed, remove the winter cover. 

3. Release the 4 latches that hold the brewer lid in place and remove the Brewer lid. 

4. Release the latches from the black spectrometer cover (Single/Shorter brewer has 2 latches, 

Double/Taller brewer has 4 latches on each side), remove and place in a safe spot. 

5. If the micrometer is stuck it should look something like the top micrometer in the picture 

below.  (It can be jammed fully to the right as well) 

  
6. Gently lift the spindle of the stuck micrometer so that there is a small gap between the spindle 

gear and the micrometer gear. 

 
 



7. Spin the micrometer gear until the micrometer is near the centre of travel (Near the 5 on the 

barrel for singles or near 10 on the barrel for double brewers as seen in the picture) 

  

8. Repeat for the other micrometer if required. 

Note: If the other micrometer is not stuck, please leave as found. 

9. Reseat the black box, ensuring motor wires do not get pinched and then latch in place. 

10. Close and latch the Brewer lid and reinstall the Brewer winter covers if required. 

11. Turn the brewer back on and restart dosbox. 

12. Once dosbox is up and running inside menu, type `RECN` to reset all motors and restart the 

scheduled operation. 



v. Appendix E – DuPontTM Krytox MSDS 

 













 

  



v. Appendix E – Methanol MSDS 

 



















 


