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MANUFACTURERS GUARANTEE/ WARRANTY CERTIFCATE
NEW PRCOUCT WAFRANTY AND UMITATICN OF LIASLITY

SCHTEC instruments Inc. hereby wamants o its predudts o e free fram defedts inreteriad ad
workrmanship for a period o one year frondate of purdnese,

SO-TECs cdigation under this warranly is stridly and exdusively lirrited to repeining or replading, at SCG-
TECs disoretion, any such equipent and/ or parts thereof which Feves failed under ronral use ard sendice,
BExpresdly this waranty does nat apdy to any equipment and/ or parts which Fenves been inrprcperny instalied,
been subect to aluse, negedt and/ or aoddert.

Theforegairgwarrantyis inlieu of any dher wamanties, exoressed orirrdied, indudingwithout linvitelion, ary
imdiedwarranty of merdhertebility or fitness for a particular punpose, and of any alher aoligations of liskdlities
whetsoever in any evert for payment of anyinddertal or consequential dameges, inducing, without imitation
darmages orinuy o a perscn or propenty.

An authorizaion must be dotained friom SCHTEC prior to the relum of any equipment or perts theredf.
Retumned meteriad is to be umed to the fadiory, or alher location as may be directed by SO-TEC, freight
prepaid and will be retumed freight prepeid. SC-FTEC s nat respansible for any transportation, insuranoe,
demumage, brokerage, dulies, or caunalor charges, elc

This varrarty isgven tothe aigirel purdheser and mey not be transferred without direct witten oorsent of
SOTEC

Shoud an edended wamarty be purdhesed, then the aforementioned inits eniraty is apdiicallle for the entire
period of time covered by said edended varmarty.
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PREFACE
This document has been developed to aid an operator when a Brawer
Spectrophotometer stops operating or has changed in operating
specifications after {eaving SCI-TEC Instruments Inc. (SCI-TEC). It has
been developed from the experience of SCI-TEC and present users. The
most likely electronic failures and ones which can be repaired in the field
have been documented in this manual. Any suggestions on
improvements to this manual would be appreciated by SCI-TEC.

1.0 PURPOSE AND AFPLICATICN

The purpose of this manual is to help the operator dagnose problems
with a Brewer Spectrophotormeter down to an assembly level, though nat
recessarily to a component level. The reason is that some corrponents
in the assemblies will affect the cdibration done at SCI-TEC, and
replacenment of these may require instrument realignment or re-
calibration.

The inforrretion in this manual mey be applied by reading the procedures

and referring to the corresponding drawing located in the badk half of this
document.

There should be no potentiometers adjusted or set screws removed
without corpletely defining the proldem area. If the infometion in this
document is not sufficient, it is recommended that the user contact
SCI-TEC before dismantling of any mein and sub asserrblies.

20 BQUIPNENT REQUIRED

1) Volitmeter, either analog or digital, capable of measuring from 1
millivalt to 2000 volts DC.,

2} Chrmmeter primarity used for checking contiruity of cables.
3) Adlip on or irdine current meter.

4 A digital VOM within line current capabilities of 2 amps is sufficient,
rather thaniterms 1,2, and 3. e.g. The DVM supplied with an extermnal
UVB Lamp is good and can be used.

5) An osdilloscope may be required (1 millivolt; 20 megabertz bandwidth).
6) An external LWVB lamp is very useful when the intemal standard lamp
appears at fault.

7) A second computer is handy to have available in case the control
computer is susped.

8) Atenmminal communications program such as Tdix, Procormm, Xialk or
Windows Terminal
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3.0 MAJOR EGLAIPVENT FAILLIRES

A major equipment failure is defined as being a condition where the
operator finds there is no communication between the Brewer
Spectrophatometer and the exdermal 1BM compatible personal conmmputer
(PC). No commands will go to the Brewer and no information is received
by the PC. This can be defined as a "no operation” condition.

3.1 "No Operation” Condlition - No Power iIndication

It is assumned the BREWER has power as indicated by the GREEN LED
light on the instrument. If the light is nat illuminated, check that AC power
conmections to the BREWER (reference Sediions 7.1 and 7.2), are
correct. If there is still a no-power condition, then rermove the BREWER
top cover and check if MAIN power supply cover is wanmer than ambient.
If the cover is not warmer than the instrument, then perhaps the fuse
recuires replacerment, (reference fig. 7.2-2) Check the two visible fuses
next to the power supply cover and item 21 fromfigure 7.1-3.1. Ensure
the AC power is disconmnected. If any of the fuses need changing,
exchange with the appropriate replacement. To chedk the fuse inside the
power supply, first disconnect AC power to the Brewer and then remove
the MAIN power supply cover (four 6-32 screws) and measure or visually
inspect the fuse and replace if necessary. When re-installing the cover,
ensure the connectors P1 and P3 remain connected. If the power supply
appears to be normal, then perhaps the LED is defective or a connection
is faulty. The main power supply voltages are best checked at testpoints
on the Main Bectronics board 23 (reference chart Pg 5). When the
cortral computer is given a RESET (RE) command, then the Brewer
should respond with the fallowing message to the PC or printer:

BREWER OZCNE SPECTROPHOTOMETER.
H#rrrom
AES SCI-THT
CANALA

VERSI(N 1 Jan 01, 1998

If the instrument does nat reset, the problemis nonrally in the Brewer.
However the PC software can get cormupted so it may be necessary to
check that the proper software is installed.

NOTE 1: "SOFTWARE RESET" is used to indicate that the reset
instruction (RE) should be issued to the Brewer microprocessor from the
contral computer.  Thiss instruction causes a hardware reset to be
generated, (a very long "break" on the line).

NOTE 2 The Brewer PC RS422 Communication is set to 1200 Baud
soon after the programis run.
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3.2 Trouble Shoaoting Secuence far "No Operation™ Condition

a.} It has been established at this point that there is absolutely no
ocommLnication between the PC and the Brewer.

b.) A software reset shouid be attermpted after the message "Brewer
Failed to Respond” appears on the PC monitor. This is done by pressing
RETURN key on the PC. If this fails to establish communications the PC
should be re-boated by tuming the povwer off and on.

c.} If there is still no response, the cables should be inspected to ensure
that a connector has not been inadvertently rermoved or accidently pulled
out of place. The Data cable to the Brewer fromthe PC as well as the
power cable to the Brewer should be checked. All caldes involving the
linking of peripherals should be checked to ensure they are plugged in as
well. After this has been done another software reset can be done as
indicated on the PC.

d.) You can check to ensure that the computer serial port is operating
correctly by running a serial comrmunications program such as Telix or
Procomm Remove the RS422 adapter fram the back of the computer
and connect pins 2 and 3 of the computer serial port together. VWhile
nunning the communications program in full Duplex mode you should see
characters echo back on the keys you just typed. Now disconnect the
conmnection to pins 2 to 3 and continue typing, you should not see any
characters echo back on the computer screen. You have just confinmed
that the computer serial port is operating correctly. If the cormputer did not
echo the characters, the computer serial port is at fault and you must get
the computer repaired before any further tests are done. Meke sure the
serial communications program is on the correct baud rate of 1200 bawud
and that you are selecting the correct serial port. Refer to the
communications program manual for correct operation.

2.} You can now test the functionality of the RS422 adapter at the
cormputer by removing the cablle from the RS422 adapter and connecting
pin 1 to 3, then typing kays similar to d.) and switching connections to pin
2 10 4 and testing again. Disconnect the wires and you should see no
characters echoing back. The R3422 adapter is operating coredctly if the
previous tests are the same as cbserved in d.). if nat then either the
RS422 adapter or the power adapter is at fault. Using a voltmeter, check
the output of the power adapter. There should be approximetely 9 vdts
measiured by the voltmeter. If the voltage is nonmal, then replace the
present unit with another RS422 adapter and test again. If the tests have
passed to this point, then you can test the cabling up to the Main
Hectronics board. Reconnect the cable to the RS422 adapter and
connect it back to the camputer. At the communications cable connecting
to the suwrge arrestor box mounted below the Tracker, remove the
connection and connect a wire jurrper from C to B. Test it similar to d.)
and then move the jurmper to | o J and test it again. If this section passes
the test, reconnect the cable and disconnect the communications cable at
the Brewer. Again using wire jumpers connect pins Cto Band later
switching to | to J using the procedure in d). If the test passes, recormect
the cable to the Brewer and open the cover of the Brewer. Tum the
power off at this time and disconnect the IDC connector J7 and agiain use
a srmali wire jumper to connect pins 2 to 8 and later connect pins 4 to 6.
The pirs begin fram 1 at the triangle starmped on the side of the
comnector and increment in odd numbersonthe samerow (1, 3,5, 7, 9
onthefirstromand 2, 4, 6, 8, 10 on the next row, in the same direction).
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Confinmn correct operation with the serial communications program similar
to d.). If the test failed at any paint of this cable test procedure, the faulty
connection should be repaired before proceding to the next test. Isclate
the location of the break or incorrect wiring using an chmeter. if all of
these procedures have been tested pasitive then the problemn lies in the
Brewer Main Hectrenics Board. Reconnect all the cabling to the
instrument and continue to the next test. An altemative test is that each
line can then be measured paint to paint with a ahmmeter. It should then
be repaired or replaced if there is a problerm. The resistance through the
surge arrestor is 10 dhs so that a typical resistance coud be 12 ohms
from the RS422 adapter to the |IDC comnectar at the Brewer Main
Bectronics board.

f.) Does the Brewer reset?

1.) if the reset of the motors is heard and seen, but there is no message
sent to the PC, then there is a possibility thet, even though the cables
between the PC and the Brewer are comnected, there may be problem
with the line driver chip on the Main Blectrorics board, Ensure the power
is tumed off and remove the Mein Blectronics cover plate and replace the
IC, U11 which is on a socket to alow replacerment. Make sure you ground
yourself to one of the metal brackets on the instrument before touching
the electronics board. Leave the cover plate off and tum on the
instrument. The motors should be cbsenved to reset and if your computer
was left in the serial communications program, you should see the
Brewer reset message displayed on the screen of the serial
communications program. The problem is now solved and you can exit
the communications program and run the Brewer operating program.
Check for correct operation using the nomal commands.

f2.) A software reset should be attermpted after ensuring all connections
have been made and Brewer power is on.

3.) If there is still no operation, there may be a firmware problem where
an error has caused the microprocessor board to go into a differert
operating state. The next section will go into the troubleshooting of the
Main Electronics board.

g.) If there was no reset of the motors, there is an indication that a failure
has occurred within the Brewer itself, now the functionality of the Viain
Hectronics board can be tested.
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h.} Look at the LED light located near the battorm left hand side of the
board, it should be flashing slowly in Cosmacmoce. Refer to the fallowing
table for the dfferent modes of operation.

LED Mode indication 1/4 1/4 1/4 i/4 1/4 1/4 174 1/4
sec |sec |sec |[sec |sec sec | sec | sec

Cosmacrmode normral on | off off off on |(on |on |of

operation

Cosmaamode with on |of off off on off on off

corfiguration missing

Loadrmode weiting forcode to | gn off on off on off on off

be downlcaded

Loadmaode with bad flash on on on on off off off off

mearory

Loadmode with good flash oh on on on on on on off

memory

Oomode with corfiguration on on off off on on off off

present

Oprode without corfiguration | gn on off off on off on off

present

Checking Aash memory on off oh off off oft off off

Cranging fromload to on |on |(on |ohn |on on |(on |on

cosmac or load mode

i.) If the motors are observed nat to reset and the Brewer message has
nat been received, then the carrect voltages should be confinmed for the
pover supply on the Miain Hectronics board

i1.) i noflashing led is displayed and the motors did not reset, confirm
the power supply values on J23 with the fallowing chart

Conmreclor J23Monitorpaints | Fin (AN | AN [Fn (BN | An | Fin [ Ain | An
1 2 3 4 5 6 7 8 9
Sv Sv Sv | 12v [ 12v | 12v | 24v | 25v | 4.5v

i2.) If the voltages are similar to the above values or the values in the final
test record, then continue to determine the mode of operation and to
change back to the Cosmacmode.

j-) If the power supply values have changed, or missing altogether, the
povwer comnections should be checked. If they look as though they are
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nomal, and the voltages are still not at proper levels, replacerment should
be considered. However there may a short dircuit in one of the
assemblies causing the power supply to be lcaded.  Shut the power off
and disconnect the power connector J1 from the Viain Hectronics board
ard fromthe J4 Larmp contral board.  Repeat the voltage measurerments
at the connector and see if all the voltages are present. If the voltages
are correct then detenrine which assenrbly is at fault by installing the
conectors one at a time.  Replace the main power supply if necessary,
ard ensure when first tumed on that the assemblies are disconnected to
allow setup of voltages to corect values. The main 5 vats monitored at
the main board should be set to 5.0 volts with the sinde potentiometer on
the main power suoply.

k.} If the flashing LED on the Main Hedtronics board indicates that it is
nct in the cosmac mode, then the procedure to change it back to cosmac
mode is described below:

Exit the serial communications program and change to the subdiredtory
c\bdata\nnn. Type BREWCMD [  and corfimm that the instrument has
responded and observe what mode it has come up in. The program will
display the same mode as the mode dbserved with the LED lights. Refer
1o section 7.8 for a more detailed procedure.

i the mode is cosrmacmode type loadmode [ | the display should
retum indicating it is in loadmode. Now type opmode (] and within a
few seconds it will be in opmode. Now that it is in cpmode, we have some
toals to determine if there are any faults leading up to the prablerm. Type
readlog [ todisplay past eror history, each line displayed will be a
possible due to the problem that caused the failure. f motor failures have
occurred, the status will tell you which motor and what the failure is.
Usually it is a sensor problem or a wiring problem that prevents the
motor from resetting. If no problems are displayed, then the systerm can
be placed back into cosmacrmode for further testing. In order to retum to
cosmacmode, the system must be placed in loadmode by typing
loadmode (=]  fallowing the status prompt that it is in loadmode type
cosmacmode [ . The motors will reset and within a minute the
system will display the status that it is in cosmacmode. Quit the Brewcrmd

pragram by typing quit ]

1.) Run the Brewer operating program by typing BREMERE™] o check
the correct operation of the instrument.

m.) Select certain routines that you are familiar with and ensure that all
functions and data appear nonmal.

rn) K no communications retum when running Brewormd then thereis a
fault that cannct be repaired by the Breser operator. Replace the Main
Blectronics board with a spare board. Ensure all cables removed are
reconnected to the original connectors. Normally the spare Main
Hectronics board is prelcaded with the same parameters as the onein
the instrument. Therefore no reprogranming or uploadng of the
corfiguration parameters are needed. If the configuration parameters
have changed, then refer to the procedure to upload new fimmware and
configuration data to the board, section 7.8
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n.}) If communications to the PC are restored but problerms are still

experienced for lamp output or highvoltage or pulse counting, go to
section 4.0 to further check for problens.

ACOPERATING TEST FALURES

In the Brewer Spectrophotameter, most of the operating tests are done
using either the mercury lamp or the standard lamp. If any of the other
tests fail, the user should proceed immediately to & mercury lanmp test

(HG) or a standard larmp test (SL).

Amercury lamp test failure or a standard lanp test failure are two major

failures which can occur. In both cases calibration of the instrument may
be affected. For the purpose of troubleshoating, these two sections have
been separated from the main part of the instrument.

The: Light Detection Systemn, is made up of the zenith prism, foreoptics,
spectrometer, slitask and slitmask electronics, PMT, High Voltage
Gircuitry, High Speed Amp (considered to be part of the PMT)
interconnecting hamesses between these units, and finally the Main
electronics board which houses the photon counting cirouits. Without this
section being operational, No testing, or measuring can be done.

4.1 Preliminary Informetion

There are a few points to remember in the event there is amgjor failure
somewhere in the systern, whether it is the Meraury Lamp, Standard
Lamp, or Light Detection System.

a) The ermor message "lamp not on test temminated’ isan
indication of a failure, either in the lamps or in the Light Detection
System.

b.) Changes in dark count may be symptomatic of a number of problems
which may ocour in the Bremer. [If it begins to increase or becomes
erratic, the ditmask may be causing the fault. Note the dark court
increases with temperature. It may also indicate motor power supply
problerms. It can also be used as a monitor for PMT performance. If the
dark count changes, there may be a changing optical condition in the
Light Detection System. A higher dark count can also be the result of a
poor ground sormewhere in the systerm or high humidity inside the
instrument. Grouncing connections should be checked especially
between the PMT housing  to the Main Blectronics ground and charnge
the desiccant for high humidity locations more diten. These itermns are
more applicable in the next section (5.0) but they may be useful in this
instance as well.

42 Description of Mercury Lamp Cirouit

See Figure 7.4-2 for the schemdatic. The Mercury lamp dircuitry is a
constant current source designed 1o keep the current constant throughout
the termperature range of the instrument. A voltage regulator connected
to a spedally selected resistance wire regulates the lamp current with
mininal drcditry while innproving on the performance of the previcus
design. In this way the lanp dircuit is regulated.
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4.3 Trouble shootingProcedures far Mercury Lamp Gircuit

a ) The Mercury lamp test Fails and software responds with “lamp not on
test terminated”,

b.) Retry the: test and look through each viewming tube to see if the lanp is
on. Ensure the zenith prism and the filter wheels are in the comect
position. Coserve temperature of instrument. If Brewer termperature is
less than -20 degrees Cdsius, the larmp may be  too cold and may not
start illurinating. Al that may be reauired is to tum on the Standard
Larmp which will warrn the Mercury lamp in extremety cold environments.

c.) If the lampis on, check filter whedl positions (1,0).

c1) If the lamp is not on, there is a possibility of a lamp failure, The first
step is to perform an AP (A/D voltages printout) test and compare the
results with previous tests. Pay particular attention to power supply and
HV vdltage. The second step is to measure the vdtage across the lamp
at pins 6 and 9 on P111. {Reference Section 7.6-2.2). The valtage should
be approximately 0 valts with the lamp off and 13 woits with the lamp on.

If the vdtage is approximately ecuial to 17 vots, the lamp should be
replaced.

431 Mercury Lamp Replacement
c2.) Before starting disassembly, ensure that the lammp is definitely open
circuited with an ohrmmeter across pins 6 and 9 of J111 (larrp
connector), ensure P111 is discomnected. To replace bulb, locsen the
two thumb screws (item 6, Fig 7.6-2.2) and carefully withdraw the lanp
hdolder. Inspect the lamp and replace if defective or has blackened in
cdlor. . The SL lamp should also be checked at this time for blackening
which could reduce the amount of light from passing through to the fore
optics. Do nat touch the lamp with bare hands, use a tissue or soft doth.
Ensure the lamp is tight in its socket and deaned with alcohdl after
assembly. Re-asserrhle the lamp by reversing above steps and test the
lamp with B1 and HG commands

If there is no vdtage across the lamp in the initial measurement, the next
step is to monitor the test point while using the Brewer software from the
status (ST) menu.

d.) Bemove top cover and spectrometer cover and check to see
micrometer has nat shifted (refer to final test record for the calibrated
seiting) or the sheet attached to cover. A manual check to ensure
micrameter setting is in the correct position is to set filters to position 0,0
(filters out position). Cornect a vdimeter to the ratemeter test point E23
on the Main Bectronics board and manually scan the micrometer from O
mmto 10mm  Assuming the slitmask is in HG position (0), HG the lanp
is on, and zenith prism is painting to the lamps then the valtmeter should
indicate peaking counts at 3 positions which are the mercury lines. The
micrormeter should be left in the position of the second largest peak; from
the Onmm end of the micrometer. This is the proper position to start a HG
test for Czone/SOR measurements and which should have a successful
conclusion.

a.) At this time another complete mercury lamp test should be atternmpted.
If this test is successiul the problem has been located and test resuits
should be accurate. If not there is still a possibility of a PMT failure,
slitmask fallure or optics failure.



BREWER MKIIl Spectrophotormeter Maintenance and Service Manual

1.} Attemt a standard lamp test. The standard lamp has a much higher
intensity and does nat depend on the position of the micrometer and
slitmask as much as the mercury lanp test.

1.} If the standand lamp test operates correctly, the printout should be
exarmined carefully to see if any characteristics have changed. If the dark
court has increased significantly, this may be an indication that the
alignment has changed and may require a mimor adustment. Check to
see if any of the intensities or ratios have changed, which may indicate,
that the optics have deteriorated, or the PMT performance or courting
has degraded. If the standard lanp test appears to be nommal, it is
advised the user contact SCI-TEC before proceseding.

f2.) if the standard lamp test is nat operational, then it can be assumed
that, either there is an optical fallure, or a PMT failure. If the mercury
larmp test is normnal while the standard lammp has failed, this usually
indicates a prcblem with the lamp and the drcuitry that controls the lamp.

g-) The high valtage should be measured using a voltmeter and lodking
at test point E16 on the Main Hectronics board. There shaud be a
voltage between 2.5 vaits and 5 voits, which has been factory set (see
final test recond for the setting), and should Nnot be adjusted. This voltage
is equal to the actual high vdtage divided by 409 . There may be a
variation of a volt or two of the high vditage, but the valtage at testpoint
should be identical to the final test record value. If they are significantty
different, or rrissing altogether, the high voltage circuit may have failed.
This will require a skilled technician for repair or SO-TEC should be
contacted.

h.) If the high voltage appears to be present from the monitor testpoints
described in item g, there is a possibility that something has failed in the
Light Detection Systern, reference Section 4.7.

44 Description of Standiard Lamp Cirouit

The standard lamp current regulator is the same as the Mercury lamp
circuit except the resistance wire is chosen to regulate the supply curent
with less vaniation than the mercury larmp. The circuit keeps the operating
current within 3 milliamps over a range of -20 to + 40 degrees Celsius
and has a more stable currert in the range of 10 to 30 degrees.

45 Description of Standard Larrp Failkure

The standard larmp is the larmp most used in all of the tests called L by
software. Without it, it is impossible to ensure calibration and proper
operation of the Brewer Qzone Spectrophatometer. Therdfore an extemal
UVE larmp can be very useful in two areas:

1) As a reference to monitor any changes in the standard larmp itself.

2) Inthe evert that the intemal standard lamp stops operating, the
external standard lamp can be used as the reference.

The software for the standard lamp has been designed to give an error
message in the event of afailure. The message is "Lamp not on test
terminated”. This may not necessarily be the case. There are cther
factors which can cause a standard lamp failure, even though the lanp
remains on. These areas indude PMT performance, filterwheel position,
Zenith prism position and photon counting electronics as well as /O
electronics used to tum the lanp on and off.
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4.6 Trauble-shoadting Procedures for Stanclard Lanp Test Failure
a) Error message, "Lanmp not on test temminated”.

b.) Retry the test andif the light is on, it should be seen through the
viewing ports to ensure zenith prism is in the proper position. Performan
AP (A/D vdtages printout) test and compare results with previous tests,
pening particular attention to standard larmmp curent and valtage. The
current channel 14 will go to zero of very dose to zero and voltage
channet 15 will go higher than 14 volts if the larmp is unplugged or bumt
out.

c.) Check to seeif the lamp is on. Try the B2 command which tums the
larmp on manually and check if the filterwheels and theiris are in the
proper position. They should be similar to the positions indicated on the
cormputer display. Retry the test.

c1.) If the test is terminated again.

¢2) Try amercury lamp test. If the mercury lamp test operates correctly,
then the userwill know that the Light Detection System is probably
operating correctly.  If not, a mercury lamp calibration should be done
and the Standard Lamp test should be repeated.

¢3.) If the mercury lamp test is normmal, the spectrometer cover should be
removed and ancther standard lamp test done while observing the
dlitrmasic If the standard lamp fails again while the dlitmask is operating
correctly, SCI-TEC should be consulted.

o4.) If the mercury lamp test is nat nonmal, there is probably a faillure in
the: counting electronics and section 4.7 of this manual should be
consulted.

461 Stancird Lanp Replacament
Before starting disassermbly, measure that the lamp is definitely open
circuit with an chimmeter across pins 1 and 5 of J111 (lanp connector?).
Reference fig. 7.6.2-2, the Standard Lamp is located above the mercury
lamp attached to a rermovalde plate. Rermove the 4-40 flathead screw
(itern 16) and withdraw plate. Reglace the bulb with a new one ensurning
new bulb is not touched with fingers, use a tissue or soft doth and dean
with alcohd after installation. If the bulb is blackend, it should be replaced
regardiess if it is operational or not.
Re-assermble and install connector and test the lamp with the B2
command, BO tums off the lamp.

After this ancther standard lanmp test should be tried. If thereis no
success there is a possibility of circuit failure on the Larmp Cortral board,
or the Main Bectronics board. Send the command to tum the Standard
Lamp circuit on.

e.) Measure the next testpoint, U14 pin 15, The testpoint should switch
from+5 wvdits to O valts as this drcuit is tumed on and off.

1)) If this paint does not change, the Miain Blectronics board should be
replaced if there is a spare unit available. Othernise SCI-TEC should be
consulted.

€2.) After the board has been replaced, ancther Standard Larmp test
should be done.

10
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e3)) If this test is successful the system should be operating.

4.} If lamp does not come on, following the replacement of the Main
Bectronics baard then SCI-TEC should be consuited.

£.} If there was no indication of a voltage swing at the larmp contrd board,
there is a possibility that either the 1/0 cable which connects of the Main
Hectronics board, to the Lamp Contral board is disconnected or has
becorme defective. It should be checked for continuity, using a chmmeter.
If it is good , the larmp Contral board should be tested for carect
operation, or SCI-TEC should be consulted. The lamp contral for the
starndard lampis very simmple, Q1 pin 2 supplies power 1o the current
reguator VR2. Measure Cr1 pin 2 when the standard lamp is commanded
on, it should be at 17 volts when on. VR2 pin 2 should be at 12 vdlts, if it
is not at the 12 volt level then the current regulator circuitry is faulty and
must be replaced or the complete board must be replaced. Reler to the
lamp contral board schematic Fig 7.4-2

g.) Power can be reapplied, and the Standard Lamp test can be re-
attermpted.

g1i.) if the test is again tenrirated and the vdtage at VR2 did change on
command, then the user should test the lamp cable for continuity.

h.) If the test was suocessiul, the systern should be operating correctly.
47 Description of Light Detection System (Rale) Fallure

A Light Detection System failure can show up in all of the tests that can
be done by the user. In all cases it will be shown onthetenminal as a
“Larmp Mot On Test Temminated" message. However there will be no error
indicated if a direct sun is attermpted, even though the Light Detection
Systern has failed. The system will continue as though there were no
problem

The Light Detection Systerm is the main section of the Breweer, and is
made up of foreoptics, spectrometer, PMT induding the high speed amp,
and the slitmask and micrometer. Adjustments of any of these
assemdlies should nat be attermpted, unless they are spedified in this
section.Instrument calibration may be affected if they are replaced or
readusted.

"
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4.8 Trauble-shoating Procedures of Light Detection System

a) If all the tests fail, and the message of "Lamp not on test teminated”
is displayed, the user should issue a B2 cammand to tum the standard
lamp on. With the larmp on, inspect the zenith prisim, filterwheds, ins and
lock through the vieming tube to ensure the lamp is on.

b.) if the lampis on, a conplete Standard Lamp test should be done.

b1.) If the test fails, there is a possibility of photon counter dircuitry failure.
Sdlect the Teletype mode T[] in the Brewer program. Ramove the
cover from the Brewer and the counting circuitry tested by turming off the
power. Remove the cable that connects from the high voitage module to
the PMT asserrbly and connect it to the: last connector on the Main
Hectronics Board J22. Tum on the poner and enter the cormmand
R,0,7,20:0u | All the counts should be approximatety 2280140
counts. J22 is a pmt simulator and outputs a constant frequency output of
1 megahertz. Tum off the power and replace the cable back to the PMT
assermbly. Tum on the power to the instrument and then when all the
motors have reset, exit out of TT by pressing the Home Key.

b2.) If the test is nonmal, the system is probabily operating comrectly.
<.) Chedk optics and slitmask, is the slitmask operating comrectly?

c1.} If there is no operation, the covers should be remmoved from the
Brewer and the spectrometer, and the micrometer inspected. It should be
set as listed on the final test records. The gptics shoudd be given a visual
inspection and the slitmask position should be examined. It can be
moved by hand and there should be a "tug” as it moves from one position
1o the next. If the slitmask moves freely from one paosition te the next
without any indication of a halding curent, the 1O cable from the slitmask
mator to the slitmask driver circuitry should be inspected and the
continuity of this cable should be checked (reference Section 7.9). If it is
nomnal, the motor control micro or the mator criver 1C on the Main
Bectronics board may be faulty. if a Main Hectrarics board is available it
should be inserted in place of the dd one, and ancther test attermpted.

c2) If the dlitmask does "pull” into position on each altemate position of
the slits and appears to be aligned to the dlits, and there is still no
indication of counting after atterpting ancther standard lamp test, a
failure in the PMT or pre-amdlifier board, or faulty components in the
foreoptics or photon counter board is possitle.

d.) Remove the cover from the Miain Hectronics board.

d1.) Another standard lamp test should be attenpted. Ensure the
spectrometer cover has been replaced.

d2) If this test is successful, measure the high voltage test point E16 and
adust R4 to the value given on the Anal Test Record. Also monitor high
voltage values from an AP test.

d3) If this test is unsuccesshul and the test paints are still wrong, there
rray be a short in the high voltage line somewhere between the HV
module and the achual PMT dynode chain. Care should be taken when
inspecting this area because there can be as much as 1800 volits at the
connection paints. Check the cable for continuity. The cover can be
remaoved from the PMT and measure the actual high voltage at the

12
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cornector intemal to the cover and next to the high speed amp board.
This measurement must be done with a voltmeter rated for 2000 volts or
use a highvoltage divider probe.

d4.) If the high vaitage is still nat as indicated on the final test records,
contact SCI-TEC.

e.) If the high voltage is cperating correctly, there may be a failure in the
high speed armp board. TP1 on the high speed armp board should read
-30 millivolts or the value recorded in the Final Mianual, (using the HV
comector shield as ground). If it does not have the correct value, an
adjustment of the on board potentiometer can be attenpted. If this test
fails, replace the board, if a spare is available.

e1.) If this test paint is normal, the photon counter cable should be
inspected to see that all connectors are in property and there are no
broken interconnecting wires. Finally if an oscilloscope is available it can
be used to monitor testpoirt TP4 on the high speed amp board, and then
pins 1,2,34, and 12,13,14, and 15 of the SN75114N If these signals are
normal, consult SCI-TEC before proceeding further.

e2) If any of the signals are missing or are not dean square waves,
replace this board.

f.) If all of these tests fail, there is a probable optics fault in the system,
and consult SCI-TEC before proceeding.

49 Description of Slitmask/ Stepping motar control

The stepping motor control circuitry provides for the contral of each
stepping motor through individual maotor rmicroprocessors and stepping
mator driver integrated circuit. This type of motor contrd allows the
system to move the motars simultaneously and to monitor the sensors
more effidenty such that resetting of the motors can be done much more
quickly than the orignal Brewer electronics. All of the motor
rmicroprocessors are controlled by the main processor through a serial
bus called "FC'. Each motor is optimized for speed ard taylored to the
each functionin the Brewer. The configuration file is included with the
control software to allow changes and updates to the system. The
procedure is induded in the disk which contains thoses files. The
corfiguration file is optimized for each instrument and normeally does not
require operator modfications unless recommended by SCI-TEC.

4. 10 Description of Phobon Counter Circuitry

A schematic dagram of the photon counter dircuitry is given in section
7.4-1 page 52 The phatormultiplier signal which has been anpified,
divided and driven by a line driver on the photomuitiplier and pulse
amglifier board is received by a line receiver on the Main Blectronics
board. This signal is fed to a pair of redundant binary counters. The
counters are each connected to output ports which are in tum connected
to the: data bus of the system microprooessor.

The main gate is generated by an electronic circuit that provides a very
precise gating signal to enable counting for a specific width of time, The
microprocessor decides when the pulse counting circuitry is initiated and
the circuitry then triggers the gate to allow counting of the phatons.

13
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411 Description of High Speed Amp Board

The phatomultiplier and pulse anmplifier board are endosed inside the
photomuitiplier subassembly: The sub assermbly is designed to allow
access to the pulse armplifying dircuitry without upsetting the alignment of
the PMIT or the optics.

The photomultiplier is an BIVE S7B90A type. It is endosed witha
magnetic shield that is at the high voltage patential of the photo cathode.
A small area on the shield is open to allow light to fall on the cathode. A
High voltage power supply provides stepped vdtages to the
photomultiplier through a resistor divider dircuit at the base of the tube.
Because differential themmal expansion between the photomuitiplier gass
and the Teflon base may cause tube breakage under extrerme
termperature conditions, it is recommended that the photomultiplier
housing never be subjected to temperatures of less than -50C or greater
than +60C.

The pulse arplifier board is located directly behind the base of the
photomrultiplier tube. This dircuitry accepts the photon puise signal from
the photomultiplier, anplifies the signal, discriminates the signal level
from current leakage, divides the arnrplified phaton pulses by four, and
findly cutputs the signal on a line driver, because the dircuitry is
extremely sensitive to feedback and RF naise, it is located in dose
proximity to the photormultiplier.

412 Description of Ratemeter, Tesmperaiure monitor & High voltage Cirevits
a) See section 4.2 for description of Mercury lanp circuit,
b.) See sedtion 4.5 for description of Standard lamp dircuit.
¢.) High voltage dircuity.

The high voltage (1000-2000 vaits) for the phatomuitiplier (PMT) is
provided by a DC-DC converter / high voltage contrd circuit board.

d.) Ratemeter.

The ratemeter circuit provides a voltage output of the photon count rate,
It consists of two parts; the transistor charge pump on the high speed
amp board, and the: integrator-amgplifier on the Main Blectronics board. A
transistor is connected as a current pump and driven by one of the
outputs of the JHK flip flop on the high speed amplifier board. The pulses
frorn the flip flop are integrated by an RC network then scaled by an op-
amp.

e.) Tamperature monitor

The temperatura monitor is a temperature sensitive bridge using YS!
linearized thermmistors. The bridge output is amplified to produce a
suitable scale for the A/D comvertor. There are six thenmmistor drcuits
available, one of which is located in a hde drilled in the side of the frort
flange of the PMT housing. Of the ather five, they are used to measure
paints around the instrument as status informnation. One of the sensors is
used to measure the outside temperature.

14
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4,13 Description of the Real tine Clock and A/D carwvertor

The real time dock drcuit is a battery backed up dock with integral static
rancom acces memory. Alithium battery is used to keep the dock
aperating when there is no power aplied to the Brewer. The dodk also
supports the day date and year and is year 2000 carpatible.

The A/D converter has a 10 bit conversion resdution and is built into the
microprocessor. Analog multiplexers are utilized to select the channel to
monitor. The AP routine is the main rautine that accesses the data and
displays the information on the PC monitor or saves it to afile or prints it
on the printer.

15
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50 TEST RESULTS OUT OF SPECOIRCATION

Whenever any tests are out of spedification, (HG DT, RS, Standard
Larmp,) the fallowing should be done or considered.

a} If the deadiime has increased or decreased sigrificantly, the slitmask
mey have become misaligned, or a ground in the instrument wiring may
have become resistive. In either case, bath items should be carefully
inspected. Also high humidity inside the instrument may cause abnonmal
deadtime results.

b.) Lamp cutput may have deteriorated, and the lamps may require
replacerment. They can be inspected as mentioned in the previous
sections and replaced if a spare assembly is available.

c.) The optical surfaces within the zenith prism may have become

smudged with a fingemrirnt or may have become dusty over a period of
time. tt should be deaned, refering to section 6.2

d.) The micrometer may be "sticdkdng" and nat in its exact location after a
Mercury Lamp test. It should be inspected and the driving gears may
have to be carefully deaned with tissue and a little alcobhal.

e.) Dark ocourt , is a very good characteristic to monitor which is printed
out in most tests. VWhen the dark count of an instrument changes, o
becomes emralic, a slitrask Run-Stop test should be done to see if there
are any changes in the slitmask dircuitry. If this does not give any
indication of the prablem, there may be a ground somewhere which has
becorre resistive, and it shoud be checked.

f.} The High vdtage test can be done, and the resuits compared to those
in the Anal Test Records.

g.) In hurrid or wet ervironmentss, the top cover should be removed
periodically, to check desiccant condition. The base and spectrometer
desioccants can be removed and dried ovemight at approxdmately 60
degrees Cif necessary.

h.) If these fail, SCI-TEC should be consulted as to further investigation.

16
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6.0 CPTICS CARE AND CLEANING (Refer to Fig. 7.6.1-1)

61 OpticsCare

- Never touch the polished surface of optics.
- Hold an octic only by its edges.
- Reduce the need for deaning optics as much as possible.

- Always use latex doves when handing or deaning optics.
- Do nct reuse deaning materials.

SPECTROVETER MIRRORS, ND FAILTERS, QUARTZ PRISMS AND
LENSES: In the event of dust, biow off with rubber hand pump (avoid
using your breath) or use batled dry nitrogen to remove partidles. Inthe
event of grease or fingerprints, darmpen a very soft dath with methyl ethy
aloohal and wipe gently. NOTE: Wipe marks will almost certainly remain.
To rermove the wipe marks, dampen a soft tissue with a mixture of ether
and isopropyt alcohd and wipe gentty. The tissue should be dampened to
the extent that while wiping, the mixture evaporates one to two
millimeters behind the tissue.

QUARTZ DOVE AND EXTERIOR QUARTZ WINDOW: Spray with
window deaner and wipe dean with a soft dath.

LAMPS: Darmpen a soft cloth with metiy or ethnd aloohal and wipe gentty.

POLARIZING FILLTER Use only a soft, dry cath or tissue to remove dirt
and finger marks. The filter should always be wiped gently to avoid
mearming the finish.

DIFFRACTION GRATINGS: Do NCOT touch or attermpt to dean.

17
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7.0 BREWER REFERENCE DOCUIVENTATION
Section 7.1 Overall Assenrhly and Bdernal Cables

- Corfiguration Contral Diagrams 7.1-1
- Brewer Systerns Drawming BS-C1000 712
- Brewer Asserrbly BA-C231 7.1-3
- Option BKit Co1 (Adimuth Tracker) 7.14
- Cption C Kit UVB Installation C84 7.1-5
- Power Cable (Bxtermal) W12 716
- Data Cable (Extermal) VB8 7.-7
- Basic Spares Kit C112

- Hectronics Spares Kit G222

- Tracker Stand Tie-Down Kit Installation 7.1-8

Section Overview

Fg 7.1-1, -2 Configuration Cortrot Diagrams (Fammily Tree) for the
complete MKl BREWER systems including all possible purchase
options

Fg 7.1-3: Basic Brewer Assy (BA-C231).

Fig 7.1-4: Option B Kit (Azimuth Tracker); For futher information see
Sec7.7-1.

Fig 7.1.5 Option C Kit (UVB )
Fig 7.1-6: AC Power cord, BA-W12/A (120V North American)
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BA-C231 BREWER MKIIl DBL SPECTR
Item no. Part No. Description Qty.
1 AM-BA-CO5 BREWER FINAL TEST MANUAL 1.00
2 BAC112B STD SPARES KIT,NEW ELCTR 1.00
3 BA-C208 MKIII SHIPPING CRATE 1.00
4 BA-Ci94 WEATHERPROOF COVER ASSY 1.00
5 BA-C221 BASE ASSY NEW ELECT,I 1.00
6 BA-C191B MKIIl DBL ELEC OPTICAL ASY NEW 1.00
7 BA-C84 UVB KIT 1.00
8 BA-E116 BREWER QOPERATING SW 1.00
9 BA-E124 ELEC PCB BRCKT ASSY,BREW 1.00
10 BA-E71/B MAIN POWER SUPPLY KIT 1.00
11 BA-Fi14 ZENITH DRIVE ASS'Y 1.00
12 BA-W76/A CABLE ASY MAIN TO MTR 29" 3.00
13 BA-W76B CABLE ASY MAIN TO MTR 27" 4.00
14 BA-W7Z7/A CABLE ASY MAIN TO LMP 11" 1.00
15 BA-W77/B CABLE ASSY MAIN TO HV 16" 1.00
16 BA-W78 CABLE ASSY HV BRD TO PMT 1.00
17 BA-W79 THERMISTOR, TEMP PROBE ASY 1.00
18 BA-W82 DC-MAINAMP INTRCNCT HARN 1.00
19 BA-WS83 LAMP WIRING HARNESS ASSY 1.00
20 BM-C105 NAMEFLATE ALTERED 1.00
21 BM-C202 SHIPPING FOAM,CNTRL PANEL 1.00
22 BM-C212 LABEL,CE APPROVALEMC DIR 1.00
23 BM-C218 MCDFD SCREW,EXT TMP SNSR 1.00
24 BM-C82 CONTROL PANEL - MACH 1.00
25 BREWERQC QUALITY CHECK LIST 1.00
26 IT-BA-C231 NEW BREW MKHI INITL TEST 1.00
27 12103081 DECAL, SCI-TEC LOGO 1.00
28 125013652 DESICANT HLDR CARTRDG ASY 1.00
29 85-80-440 CABLE-TIE MOUNT,34"SQ 3.00
30 83-30-450 BUMPER RUBBR 1/8 HOLE, & 400
31 8340-485 NUT 4-40 SL RG HX THIN 38 200
32 83-51-752 SCRW 2-56 X 1/4 BUTTON HD 2.00
33 83-51-762 SCRW 4-40 X 56 BUTTONH 2.00
34 83-51-804 SCREW,8-32 X 1/2BUTTON M 3.00
35 83-56-143 SCREW,SET 6-32 X 14 CUP 3.00
36 83-79-049 SCRW 4-40 X 38 HSC 55 3.00
37 83-79-152 SCRW 1/4-28 X 1/2HSC S5 3.00
38 83-95-008 WASHER #4 FLAT NYLON 1.00
39 83-95-609 WASHER, 1/4 LOCKINTTHS 3.00
40 83-95-786 WASHER, #8 SCREW 38 QD X 3.00
41 83-95-604 WASHER #4 LOCK INT TH S5 200
42 85-10-145 ADHESIVE, SEALANT LOCTITE 0.50
43 8510-150 ADHESIVE, SEALANT RTV 0.50
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BA-C91
ltem No.  Past Number Description 120V Qly 230V Qly

1 BM-C100 Nameplate, Altered, Azimuth Tracker 1.00 1.00
2 BS-Co1 Azimuth Tracker Unit Wiring Diagram - -
3 BM-Ca2 Azimuth Tracker Enclosure 1.00 1.00
4 BM-C93 Adjusting Screw 300 3.00
5 BM-C94 Angle Bracket 400 400
6 BM-C95 Counter Bracket 1.00 1.00
7 BA-WE7 RS232 Lightning Protector Assy 1.00 1.00
8 BA-C97 Drive Shaft Assy 1.00 1.00
9 BA-C98 Drive Motor Assy 1.00 1.00
10 BA-C99 PCB Assy 1.00 1.00
11 BA-W18 Power Connector Assy 1.00 1.00
12 BA-W19 Control Cable Assy 1.00 1.00
13 BA-W21 Safety Switch Assy 100 1.00
14 BA-W22 Power Switch Assy 1.00 1.00
15 BA-W23 Power Indicator Assy 1.00 1.00
16 BA-W?24 Fuse Holder Assy 1.00 1.00
17 BAW30/A Power Cable, Azimuth Tracker, 110V 1.00 -
18 D2-1030-002 Azimuth Spinde 1.00 1.00
19 C2-1030-005 Bearing Housing, External 1.00 1.00
20 C2-1030-006 Bearing Housing, intemal 1.00 1.00
21 B2-1030-007/A Plate Mounting Hub 1.00 1.00
22 C2-1030-008 Drive Plate 1.00 1.00
23 B2-10830-015 Spacer Ring, Short 1.00 1.00
24 BM-C88B Terminal Block Shield, 2-1/4" Lg 1.00 1.00
25 A2-1030-019 Drive Bearing Stop 1.00 1.00
26 B2-1030-028 Battom Mounting Bar, PCB 1.00 1.00
27 B2-1030-029 Top Mounting Bar, PCB 1.00 1.00
28 D1-1030-045 Tracker Stand Assy 1.00 1.00
29 C1-1030-080/A Short Tension Ammn Assy, Azimuth Drive 1.00 1.00
30 C1-1030-081/A Long Tension Am Assy, Azimuth Drive 1.00 1.00
3 C1-1030-084 Cover Assy 200 2.00
32 BM-C88 Tenminal Block Shield, 5-1/4" Lg 1.00 1.00
a3 83-09-220 Spacer, Hex, 6-32x 34" g 4.00 4.00
34 BA-W58 Accessory Power Cable Assy 1.00 1.00
35 BA-W30B Power Cable, Azimuth Tracker, 220V - 1.00
36 B2-1030-101 Bearing, Atiered 200 2.00
a7 — Foam Disc, 2-1/2'Dia x 1"Thk 1.00 1.00
38 BA-C166 MOV Assy, 110V 1.00 -
39 BA-C166/B MOV Assy, 220V - 1.00
40 Fuse, 4A, 125V, Slow-Blow 1.00 1.00
41 BM-C174 Azimuth Tracker Ground Strap 1.00 1.00
42 BAC113 Option 'B' Kit Installation (Azimuth Tracker) - -
43 BM-C188 Terminal Shiekd, Azimuth Tracker P/S 1.00 1.00
44 BAC150 Shipping Crate 1.00 1.00
45 85-80-440 Mount, Cable-Tie, Adhesive Back 3.00 3.00
46 82-20-383 Clamp, ‘P, 1/2" x 1/2" x#10 1.00 1.00
47 88-39-780 Retaining Ring, Internal, Spiral Snap 200 2.00
43 76-99-445 Hose Clamp, 2-1/2" OD 1.00 1.00
49 83-10-651 QO-Ring, ¥8"ID x9/16"'0D x 3/32"Thk 3.00 3.00
50 82-10-470 Terminal Strip, 4 Contact 1.00 1.00
51 87-50-088 Power Supply, Switching, SVDC, 10A 1.00 100
52 82-10-450 Tenminal Strip, 12 Contact 1.00 1.00
53 83-09-413 Spacer, 1/4'0D x 1/8"ID x 1/8'LG, AL 4.00 400
54 B2-20-356 Clamp, P, 1/4" x 1/2" x13/32" 2.00 200
55 83-08-100 Bushing, Strain Relief, Lig-Tite 3.00 3.00
56 85-10-150 Adhesive, Sealant (RTV 3145) 1.00 1.00
57 85-10-149 Adhesive, Sealant (RTV 738) 2.00 200
58 85-10-145 Adhesive, Sealant (Loctite 242} 2.00 200
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ftem Np.  Part Number Description 120v Qty 230V Qiy

59 81-15-154 Cap & Chain, For #18 Receptacie 1.00 1.00
60 85-10-147 Adhesive Sealant, Pipe Thread 1.00 1.00
61 82-10-484 Jumper, Terminal Block 5.00 5.00
62 83-25-880 Term, Ring Tongue, #18-22AWG, #6, Insul 18.00 18.00
63 99-31-483 Wire, Hookup, #1BAWG, IRR PVC, Red 1.00 1.00
64 99-31-482 Wire, Hookup, #18AWG, IRR PVC, Black 3.40 3.40
65 99-31-484 Wire, Hookup, #18AWG, IRR PVC, Green 200 200
66 99-31-481 Wire, Hookup, #18AWG, IRR PVC, White 225 225
67 83-51-752 Screw, 2-56 x 1/4"Lg, Bin Hd, Hex, SS 200 2.00
68 83-51-763 Screw, 440 x 38"'Lg, Bin Hd, Hex, 55 400 4.00
69 B83-51-762 Screw, 440 x 516"Lg, Bn Hd, Hex, S8 200 200
70 83-51-765 Screw, 440 x 1/2°Lg, Bin Hd, Hex, 5SS 1.00 1.00
71 B3-79-152 Screw, 1/4-28 x 1/2'Lg, Skt Hd, Cap, SS 1.00 1.00
72 83-79-051 Screw, 4-40 x 1/2"Lg, Skt Hd, Cap, SS 5.00 5.00
73 83-79-068 Screw, 6-32 x 3%8"_g, Skt Hd, Cap, S5 5.00 5.00
74 83-75-075 Screw, 6-32 x 1°Lg, Skt Hd, Cap, 55 1.00 1.00
75 83-79-073 Screw, 6-32 x 3/4"Lg, Skt Hd, Cap, S5 2.00 200
76 83-79-082 Screw, 8-32 x 3/8"Lg, Skt Hd, Cap, SS 3.00 3.00
77 83-79-114 Screw, 10-32x 1/2"Lg, Skt Hd, Cap, SS 12.00 12.00
78 83-79-077 Screw, 6-32 x 1-1/4"Lg, Skt Hd, Cap, 55 400 4.00
80 83-79-116 Screw, 10-32 x5/8'Lg, Skt Hd, Cap, SS 7.00 7.00
81 83-87-194 Screw, 8-32x1/2"Lg. FitHd, Hex, 58 2.00 200
82 83-87-165 Screw, 4-40x 1/2"'Lg, Fit Hd, Hex, 5S 2.00 200
83 83-87-181 Screw, 6-32 x 58"Lg, Fit Hd, Hex, SS 4.00 400
84 83-87-182 Screw, 6-32 x 34"Lg, Fit Hd, Hex, SS 200 2.00
85 83-87-209 Screw, 10-32 x 1/2"Lg, Fit Hd, Hex, SS 4.00 4.00
86 83-87-211 Screw, 10-32 x 5/8"Lg, FIt Hd, Hex, SS 3.00 3.00
87 8387214 Screw, 10-32 x 1"Lg, FitHd, Hex, SS 3.00 300
88 83-87-233 Screw, 1/4-28 x5/8"Lg, Fit Hd, Hex, SS 2.00 200
89 B83-40-261 Nut, 6-32 x 5186, Hex, Steel Plated 1.00 1.00
90 83-40-326 Nut, 1/4-28 x 7/16, Hex, Steel Plated 1.00 1.00
91

92 83-40-278 Nut, 8-32 % 1/4 x 3/32 Thk, Hex, S5 4.00 4.00
93 83-40-486 Nut, 6-32, Self Locking, Hex, SS 1.00 1.00
94 83-40-283 Nut, 8-32 Std. Hex Pattern, SS 200 200
95

96 BM-C121 Jarnb Nut, Altered, 3/8-24, Hex 3.00 3.00
97

a8 83-95-608 Washer, #8, Intemal Tooth Lock, SS 2.00 200
99 83-95-626 Washer, #4, External Tooth Lock, 5S 1.00 1.00
100 83-95-604 Washer, #4, Intemal Tooth Lock, SS 9.00 9.00
101 83-95-605 Washer, #6, Intemal Tooth Lock, SS 200 2.00
102 83-95-631 Washer, 1/4, Extemal Tooth Lock 200 2.00
103 83-95-749 Washer, #6, Split Lock, SS 500 5.00
104 83-95-752 Washer, #10, Split Lock, SS 10.00 10.00
105 8§3-95-750 Washer, #8, Split Lock, 58 400 4.00
106 83-95-013 Washer, #6, Flat, 55 1.00 1.00
107 83-95-019 Washer, #8, Flat, S8 3.00 3.00
108 83-95-028 Washer, 1/4, Flat, S5 1.00 1.00
109 83-25-996 Teminal, Female Disc, Red 4.00 4.00
110 76-05-005 Filter, Interference,Power Line EMI 1.00 1.00
11 88-99-224 Ferrrite, Split, EMI Suppression 1.00 1.00
112 BM-C212 Label, CE Approval, EMC Directives 1.00 1.00
113 AP-BA-C91 Azimuth Tracker Paint Masking Procedure - -
114 TP-BA-C9i Azimuth Tracker Ass'y Adjustment and Test Procedure - -
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I BAC113 Option ‘B Kit Installaion
ltem No. PartNo. Description Qty
. 1 BA-C91 Azimuth Tracker Assy 1.00
1 3 8379116 Screw, 1032 x5/8'Lg, SkiHd, Cap, S8 4,00

BA-C84 Option 'C'Kit (UVB)
] ftemNo. PartNo. Description Qty
1 BA-F81 UVB Prism Assy 1.00
2 BM-C175 UVB Dome Cap 1.00
i 3 BM-C37 UVE Adaptor 1.00
4 BM-C38 UVB Dome Light Diffuser Holder 1.00
5 BM-C39 UVB Retaining Ring 1.00
[ 6 BM-C40 UVB Diffuser 1.00
! 10 10-15-101 Quartz Hemisphere, 50mm MTD 1.00
12 83-10-739 QO-Ring, 2-1/4"ID x 2-1/2"0D x 1/8, #228 1.00
] 13 83-10-737 O-Ring, 2'ID x 2-1/4°0D x 1/8, #226 1.00
( 14 83-51-834 Screw, 10-32 x 1/2'Lg, Bin Hd Hex, 5 3.00
15 83-79-052 Screw, 440 x 9/16"Lg, Skt Hd Cap, SS 4.00
17 83-95-787 Washer, #10, Sealing 3.00
18 83-95-748 Washer, #4, Spilit Lock, SS 400
19 83-95-023 Washer, #10, Flat, S5 3.00
20 BA-C114 Option C Kit Installation -
BA-C114 Option C Kit (UVB) Installation
- ltemNo. PartNo. Description Qty
1 BA-F81 UVB Prism Assy 1.00
2 BM-C175 UvB Dome Cap 1.00
, 3 BM-C37 UVB Adapior 1.00
1 4 BM-C38 VB Dome Light Diffuser Holder 100
5 BM-C39 UVB Retaining Ring 1.00
6 BM-C40 UVB Diffuser 1.00
} | 10 1015101 Quartz Hemisphere, 50mm MTD 1.00
12 83-10-739 0O-Ring, 2-1/4"ID x 2-1/2'0D x 1/8, #228 1.00
13 83-10-737 Q-Ring, 21D x 2-1/4"0D x 1/8, #2286 1.00
14 83-51-834 Screw, 10-32 x 1/2"Lg, Bin Hd Hex, SS 3.00
15 83-79-052 Screw, 4-40 x 9/16"Lg, Skt Hd Cap, SS 4.00
17 83-95-787 Washer, #10, Sealing 3.00
18 83-95-748 Washer, #4, Spiit Lock, S5 4.00
19 83-95-023 Washer, #10, Flat, SS 3.00
20 BA-C84 Option C Kit -
/
|
28
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BA-C222 Brewer Electronics Spares Kit
ltemNo. PariNo. Description Gty
1 12501365-2 Dessicant Cartridge 1.00
2 70-10-015 Dessicant Bag 1.00
6 BA-C98 Azimuth Tracker PCB Assy 1.00
7 BA-E103B Power Supply Assy 1.00
8 BA-P23 High Speed Amp PCB Assy 1.00
9 BA-E124 Elec PCB Brckt Assy, Brew 1.00
12 93-70-401 Standard Lamp 3.00
13 93-70-406 Larnp, HG Gemicidal 3.00
14 87-50-088 Power Supply, Switching, S5VDC, 10A 1.00
BA-C112B Brewer Standard Spares Kit
Item No.  Part No. Description Qty
1 12501365-2 Dessicant Cartridge 1.00
2 70-10-013 Dessicant Humidity Indica 200
3 70-10-015 Dessicant, 4 Unit, Tyvek Bag 3.00
4 93-70-401 tamp Tungsten Halogen 20W 2.00
5 93-70-406 Lamp, HG Germicidal (GTL3) 2.00
6 83-79-116 Scrw 10-32 X 5/8 HSC SS 4.00
7 91-15-217 Fuse, 5A, 250V, FB, FAST-BLOW 200
8 91-15-220 Fuse, 1A, 250V, FB, 5X20MM 2.00
9 91-15-280 Fuse, 4A, 125V, SB, 5X20MM 2.00
10 92-22-050 Tool, Ins/Extr D-Con Pin 1.00
11 92-90-002 Tool, Hex Key, 0.035" 1.00
12 92-90-020 Tool, Hex Key Kit, Ball Pt 1.00
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BREWER REFERENCE DOCUMENTATION

Section 7.2 Power Supply and Hamess

- Main Power Connect Cable Assembly 721
- Main power Interconnect Assembly 722
- Main Power Supply Assembly 7.2-21
- Power Supply data sheet 7222
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BA-E103/8B Power Supply Assembly
Item No. Part No. Description Quy
1 BME102 Mounting Bracket, Power Supply 1.00
2
3 89-90-220 Mounting Clip, Axial Lead Resistor -
4 87-50-098 Power Supply, 80W, G/P,Switch,+-15V -
5 87-50-099 Power Supply, 80W, O/P,Switch,+-12V 1.00
6 8351-752 Screw, #2-56 x 1/4'Lg, Btn Hd Hex, S8 -
7 83-79-068 Screw, #6-32 x ¥/8"Lg, Skt Hd Hex, SS 4.00
8 83-85-724 Screw, #5-32 x 58" g, Fit Hd, 100Deg, SS 4.00
] 83-40-219 Nut, #2-56 x 3/16", Hex, SS -
10 83-40-261 Nut, #8-32 x 5/16", Hex, SS 4.00
1 83-95-603 Washer, #2, Internal Tooth Lock, S5 -
12 83-95-605 Washer, #6, intemal Tooth Lock, 55 8.00
13 83-08-210 Spacer, Threaded, #6-32 x 1/4°Lg, Hex 4.00
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BREWER FEFERENCE DOCUNVENTATION

Section 7.3 Intemal Cahling

- Data Cable 7.3-1
- Azimuth Cable 732
-DC main & lamp Interconnect Hamess 7.3-3
- Control Switch cable assembly 7.34
- Lamp Wiring Hamess assembly 735
- Motor Connectors Cable assembly 736
- Main Larmp and HV Cable assembly 737
- Hvboard to PMT Cable assembly 7.38
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BREVWER REFERENCE DOCUWVENTATION

Section 74 Bectronics Schermalics

- Main Electronics Beard Schernatics 741
-Lamp Control Electronics board Schematic 742
- High Voltage Module Schematic 74-3
- High Voltage supply Data Sheet 744
- Humidity Sensor Data Sheet 74-5
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BA-C191/B Brewer Complete Optical Assy

Item No. Part No. Description Qiy
1 BAL192 MAIN FRAME ASSY . 100
2 BA-C1% LIGHT COVER ASSY 100
3 BA-FO1B FORE OPTICS ASSY -
4 BA-POB PHOTOMULTPLY HOUSING ASSY 100
5
6 BA-S120 DOUBLE SPECTROMETER ASSY, MKII -
7 BAFOID FORE OPTICS ASSY 1.00
8 BAWS2 THERMISTOR ASSEMBLY -
3 BM-C70 OPTIONS CONN BRACKET 1.00
10 BA-WT3 THERMISTOR, TEMP PROBE ASSY 100
1 BA-S12GB DBL SPCTRM NEW ASSY MKIll 1.00
12 8190620 LOCK, CONN SUDE LOCK POS 300
13 8379072 SCREW 6-32 X 5B HSC SS 1.00
14 8379070 SCREW6-32 X 12HSCSS 200
15 83.79-114 SCREW 10-32 X V/Z" LG, SKTHD CAP,SS 200
6 8379119 SCREW10-32 X 1"LG, SKTHDCAP,SS 400
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BA-F01 FORE OPTICS ASSY

Itam No. Part No. Description Qty
1
2 BA-FO4 Front Optics Tube Assy 1.00
3 BA-FO6 Rear Optics Tube Assy 1.00
4 BA-FO8 Fiker Wheel Housing Assy -
5 BA-FO&8B Filter Wheel Housing Assy 1.00
6 BA-F96 Caligration Lamp Assy 1.00
7 BAF106 Iris Actuator Assy -
8 BAF106/B Iris Actuator Assy, New 1.00
9 81-90-630 Lock, Gonn Sl Ret 2.00
10 50-10-030 Motor Stepper PPS-0-380 1 200
11 88-85-653 Gear, 24T, 48P, 1/8F, 1/8B, NY 200
12 81-46-124 Conn'D' 15 Cir M Crimp B 2.00
13
14
15 83-79-048 Screw, Mach 4-40 x5/16 HX 4.00
16 83-95-748 Washer, #4, Split Lock, S5 4.00
17 83-79-047 Screw 4-40 x 1/4 HSC S8S 4.00
18 83-51-786 Scrw 6-32 x 58 Button HD 200
19
20 83-95-604 Washer, #4, Intemal Tooth Lock, SS 4.00
21 83-95-605 Washer, #6, Intemal Tooth Lock, SS 2.00
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Figure 7.6-2.3
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BA-S1208 DOUBLE SPECTROMETER ASSEMBLY

liem No. Part No. Bescription Qy
1 BA-S110 SPECTRMECH ASSY DISPERSG 1.00
2 BAS112 SPECTRMECH ASSY RE-COMBINING -
3 BA-S115/A GRATING SUPPT ASSY, DISPERSING 100
4 BA-S1158 GRATING SUPPT ASSY, RE-COMBINING 100
] BM-542 CORRECTION LENS 200
6 BM-547 SPHERICAL MIRROR 200
7 BM-5130 SLITMASK MOTOR MOUNT , MKIII 100
8 BM-588 LENS RETAINER 1.00
9 BM-582 MIRROR MOUNT 200
10 BM-534 PLANO-CONCAVE QUARTZ LENS 100
11 BM-S129 EXIT SLITMASK, MKNI 100
12 BM-5127 SLITMASHK MOTOR MOUNTING BLOCK 200
13 BM-5121 WASHER, CORRECTION LENS 200
14 10714010 FLATMIRROR, 1.5"x 1.5"x 3mm 200
15 50-10:033 MOTOR, STEPPER, 12V 48 STEP 1.00
16 8146-124 CONN"D"15CIRMCRIMP B 100
18 8379067 SCREW 6-32 X 5/16HX 400
19 83-51-802 SCREW.8-32 X 38BUTTONH 1.00
20 83719047 SCREW 4-40 X 1/4HSC S5 200
21 83-78046 SCREW, MACH, 6-32x3/4 HX 1.00
2 8319027 SCREW, 2-56 X 1/ HSC S5 400
23 8319051 SCREW 440X 12HSC SS 1700
24 83-719068 SCREW 632 X ¥8HSC S5 1.00
25 83-78070 SCREW 6-32 X 112HSC S5 400
26 83-87-179 SCREW,6-32X1/2FL HDHS S5 1.00
27 83-87-211 SCREW,MACH 10-32X58 FHH 1.00
23 83.95-747 WASHER #2 SPUT LOCK S§ 500
30 83-85-748 WASHER #4 SPUT LOCK S5 1800
K1l 83.95-14% WASHER #6 SPLIT LOCK S5 800
32 8395830 WASHER, SPECIAL 781D X1 200
B B5-10:905 ANTISEIZE LUBRICANT 200
K2} B5-10-145 ADHESIVE SEALANT (LOCTTTE 242) 0.10
35 8510150 ADHESIVE SEALANT (RTV 3145) 200
¥ 98-10-010 SHEET, C1LOSED CELL NEOPRENE, 1116 400
k) 8808122 RES, 100K, 1/4W, 5%, CARBON 100
B 89-70-030 SENSOR, OP SW, SLOT 0.003" APR 100
39 99-20:028 SLEEVING HEAT SHRNK 0.093 013
40 93-20025 SLEEVING HEAT SHRNK 0.046 120
# 85-80-450 TIE-CABLE 4-1/8X0.1 NYL 18 400
42 83.51-763 SCREW, 440 X ¥8BUTTONH 100
43 83-51-765 SCRW 440X 12BUTTON HD 1.00
44 8351-754 SCRW 256 X 3B BUTTON HD 100
45 BM-S132 SUTMASK SENSOR MNTG NUT MK 100
46 BM-S131 SLITMASK SENSOR MNTG BLK MKIN 1.00
41 BM-5112B SPECTR MECH ASSY,RE-COMBINING 100
13 BM-593 SHUTTER STOP 1.00
49 8385011 WASHER #4 FLAT S5 100
50 83-79044 SCREW, MACH 6-32 X 172 HX 1.00
51 83-40-257 HUT 6-32HXHYLON 1.00
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BA-FO1 PHOTOMULTIPLIER HOUSING ASSY
Item No. Part No. Description Qty
1 BA-PG2 Photomultiplier Tube Assy -
2 BA-P46 Ultraviolet Filter -
3 BA-PO2/C Photomultiplier Tube Assy 1.00
4
5
6
7 BM-P16 Lens Retainer & Light Trac 1.00
8 BM-P17 Filter Retainer 1.00
9 85-10-790 Sealant, Contr Volatility 0.10
10
A 83-10-620 QO-ring, #020, 7/8x1x1/16 N.B.R. -
12 83-10-628 CHing, #028, 1 38x1 1/2x1/16 N.BR. 2.00
13 85-41-115 Label, Adhesive, ¥/8"x1 1/4" 1.00
14
15 70-10-012 Dessicant 2164 Minipax T 1.56gm - 900/gal 2.00
16 83-95-748 Washer, #4 Split Lock, SS, Med Pat. 316 3.00
17 83-87-161 Screw, Mach. 4-40x1/4, FH, HX, SC, 82D, SS 3.00
18 83-51-762 Screw, 4-40x5/16 Button HD, HX. Soc. Cap, S5 3.00
19 83-56-143 Screw,Set, 6-32x1/4 Cup PT, SS, HX. Soc. 1.00
20 10-10-020 Lens,BVCX G1 FSD QTZ,38.1 mm D,38.1 mm FL. 1.00
21 85-80-385 Adhes Transfer Tape 0.75" 3.00
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BREWER REFERENCE DOCUIVIENTATION
Section 7.7 Brewer Qptions

7.7.1 ption B- Azimuth Pointing System

- Azirruih Tracker and Stand 7711
- Agirruth Tracker Uit Scherralic Co1 7712
- Adirmuih Tracker Board Scherretic 7713
- Adirruth Motor Wiing W20 7714
- Adirruth Power Supdy Spedifications 7715
Reference Acceptance Manuall Soc 2.1 thru 25 for setp and meinterance
eabsbule

7.72 Option C- VB FBI 7.7-21

Reference Fig 7.1-5 of this manual for further inforration on Option C.

CAUTION: Quartz Hemisphere (UVB Dome) is fragile. Ensure UVB Dome is removed and
packed separately when the Brewer is fransported.

7.7.3 Healer Option- C223 7.7-a1
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Section 7.8 Main Bectronics Frmware/ Configuration Loading procedures

This procedure is used to upload Pew firmware for the New Brewer
Hlectronics or to update the configuration files stored in flash rremory.
The only time this procedure is required is if the firmware has been
comupted due to dectrical surges or the memory had been replaced or if
the configuration has changed due to sarme physical changes to the
sensor settings or position stops.

Restore Back to COSMAC Mode

In certain circumstances where the signal line is placed in a permanent
Break signal condition, the Brewer will cortinually try to reset but
eventually it has determined that there is a prodlem and it will halt trying
to reset and go into Loadmode. This fault can happen when the RS422
cable has been incorrectly wired or has shorted together to simuate a
break condition. To confirm that the processor is actually in loadmode,
remove the weather procf cover of the Brewer and lock down into the:
Main dlectronics board between the cover plate and the microprocessor
beard. You should see aflashing LED light and if it is in loadmode, it will
be flashing quickly in 1/4 second intervals. The procedure to restore the
systermn back to the Cosmmaamode of operation is as follows:

Bxit out of the Brewer operating program to Dos

Take the supplied configuration disk and put it into the computer used to
reconfigure the Brewer.

Capy the files from the fioppy disk a: \lxdata\xrmmn to the

e: \bdata\nm subdirectory using the command

copy a:\bdatal\rmmn\*.* c:‘\bdata\xrm[

Change o the directory c\bdatarrn by typing the command <d
\bdata\nmn[]

Run the program Brewormd.exe by typing brewarmd v This program
is a utility to aliow the user to communicate to the Brewer Microprocessor
and change cperating modes or upload files.

If all the connectiors are correct, the display will reply that Brewer
responded and at what baud rate it is communicating at. [using load
moda at 9600 baud; on port 1; tracing is off]

It is expected thet it will be in Loadmode but it could be in Oomode as
wall.

To retum it to its normmal operating mode, type cosmacmode |

The instrument will reset itself by resetting all of its motors and the
display will display the fdlowing with other status infformation.

Motors Imitializing.

When the instrument has completed resetting all of the motors, the
display will now respond to low level commands.
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Exit out of the Brewemd program by typing quit [ve]  and the computer
will have retumed to the dos prompt.

Run the Brewer operating program and then ensure the time and date is
oorrect.

Nevv Configuration Uploac]

If hardware changes have been made such as removing the zenith dive
gear or adiusting the micrometer drive sensor mask, then correct values
for zero dffset and ather parameters must be uplcaded to the instrument
for it to operate correctly. The procedure to upload the new configuration
file is listed below:

The configuration file that describes the characteristics of the instrument
is named BREWNm.cfg. The nnn will be the instrument number. This file
is an ASCII text file that describes all the technical parameters of this
particular instrument. This very same file should be uploaded to ary
replacerment Brewer Main Electronics board fdlowing the physical
installation of the board. A spare Brewer Main Bectronics board will
nommally be sent with the latest corfiguration file stored at SCI-TEC. If the
customer has changed any parameters in the field, it will not be
corfigured into that board and the custormer will have to upload the latest
file as described below:

Change to the directory c:\bdatavnn by typing the command
od \bdata\rmm[m|

Run Brewernd.exe by typing brewmd[ms]

[using cosmomoda at 1200 band; on port 1; tracing is
off ]1should be dsplayed

Type loadmode [v]  to change modes.

waiting for the mode change to camplete and when
complete, the display will dsplay [using load mode at 1200
baud; on port 1; tracing is off ]

Go into Opmode by typing cemode 9600 (]

Trying Operating mode at 9600 band is displayed until the
display will dsplay [using operating mode at 9600 band; on
port 1; tracing is off ]

Send the corfiguration file to the microprocessor by typing putcefg
Tarewmmm . cfg (mnis the instrument number)

Wait approximately one minute to transfer
Type readlog =]  todear the log buffer
Typeuseconfig [vf] motors should now reset

When conplete readlog [#]  to see if errors were encountered.
Contact SCI-TEC if the log displays a problem.



BREWER MKl Spectrophotometer Maintenance and Sernvice Manual

Type save 5] a number should appear. This tell you how meny
configuration writes you have left.

If the number is ‘1’ then the next time a configuration is sent, the top
firrware must be written to Rash memory and  the configuration area is
cleared to alow ancther 4 blocks of configuration files.

Go to Load mode by typing Loadmode ]

Waiting for mode change to conmplete arnd

Trying load mode at 9600 bemd is displayed until the display will
display [using load mode at 9600 baud; on port 1;
tracing is off ]

Go into Cosmacrmode by typing cosmacmode i

Reading Cosmac mode reset message

waiting for mode change to camlete

Trying Cosmac mode at 1200 bamd

Motors Imitializing

These are some of the messages seen while going into the Cosmac
mode.

Motors should reset and it is ready to run the bremer operating program
type quit]  toget out of Breword
To run the Brewer operating program type BREWER ]

Uploading new Firmware and configurationfiles.

As SCI-TEC develops new finmware and features, it is now possible for
the custormer to upgrade the fimmware without having to open the cover to
the Brewer. The New Electronics has incorporated Flash dlectrically
erasable program memory and the systemis capable of being updated
from the PC. The procedure below will provide a step by step process to
udlcad the firrmvare and also upload the configuration file which is erased
when the newfirvwmare is loaded.

This disk is supplied with the instrument when first delivered or will be
sent out to the customer when finmware updates are done.

Copy the new top.bin or topvir# bin firmware file received from SCI-TEC
to the e: \bdata\rorm subdirectory.

Change to the directary c\bdatavrn by typing the command
od \bdata\mm

Run Brewcrnd.exe by typing brewcmd ]
Bventually the following staterment is displayed:
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[using cos=mac mode at 1200 baad; on port 1; tracing is

off 1shoud be displayed. If the command helpvs is entered, a list
of available commands will be displayed.

Type loadmode[]  to change modes.
BEventually the following staterment is displayed:

[using loadmeda at 1200 baud; on port 1; tracing is
off 1

Type loadmods 4800
BEventually the following statement is displayed:

[using loadmode at 4800 beuad; on port 1; tracing is
off ]

Type load top.bin or topvikc#.bin[wo

Wait until this task is completed (this will take a few minutes).
The display will display some messages below:

Erasing Flash memory

Writing file top.bin to flash ...

The display will show 112 moving daots to show its progress
Exit from the program by typing escit [

Tum off the power of the instrument for approximately 10 seconds and
tum it back on.

Run the Brewornd program by typing bressowd[rrs] — Go into Opmode by
typing opmode 9600 o]

Waiting for mode change to complete is displayed and
eventualy the fan tums on if the heater option is ordered and the display
will eventually display [using opmode at 9600 baud; on port
1; tracdng is off ]

Type readlogi]  to display any ermors encountered.

Send the configuration file to the microprocessor by typing putcfg
b::emm.cfg

Wait a 1.5minutes totransfer

Type readlogfns]  to dear the log buffer and see if any errors ooccurred
during the configuration installation.

Type usecanfig motors should now initialize.
When conplete readlog =  to corfirm everything is ok

Type save ] a nurmber should appear. This tell you how many
cenfiguration whites you have left.
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The number is ‘4’ should be dsplayed.
Go to Load mode by typing Loadmode oz

The display will eventually dsplay [using load mode at 9600
benyd; on port 1; tracing is off ]

Go into Cosmacmode by typing cosmacmode [
A number of messages will appear and eventually the motors should
initialize and it is ready to run the brevwer operating program and display

[using cosmac mode at 1200 bauad; an poxrt 1; tracing is
off ]

type quit[ve| o get out of Brewornd

To run the Brewer operating program type BREWERT
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