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SECTION 1 - INTRODUCTION 

1.1 INTRODUCTION - The autosampler Is a 
compact versatlle sample introductlon system 
deslgned to increase the efflclency of analytlcal 
instrumentatlon. Automatlc sample lntroductlon wlll 
save lab time, free personnel, and allow overnight 
utlllzation of Instrumentation. 

The sampler, when connected to a llquld sample 
baaed analytical lnatrument will allow the lntroduc- 
tlon of sample8 at user defined time Intervals. 
Samples aa amall as 10 mlcrolltera are practical. The 
sample routine Is controlled externally or by the 
mlcroproceaaor baaed Control Sequencer. The 

aampler(8) wlth wash statlon allows rlnslng of the 
plpet and fluahlng of the flow cell or lnjectlon loop 
after each aample to mlnlmlre carryover. Many 
sample alze optlons are avallabls for the auto- 
aampler. Rack Beta accommodatlng, 10-13 mm OD 
teat tubes, 10-16 mm OD tset tubes, and 17-18 mm 
Mlnl-Vials@ provide for 76 to 114 lndlvldual 
earnplea. Racks are also avallable for HPLC vlals and 
ELISA vlals. An optlonal 9 rack set for 28 mm vlals Is 
also available. 

1.2 TECHNICAL SPECIFICATIONS - Table 1-1 
detalls the technical spsciflcatlone of the auto- 
sampler. Y-- 

/ r 

TABLE 1-1. TECHNICAL SPECIFICATIONS ' 

NOMINAL LINE VOLTAGE 

LINE VOLTAGE NOISE TOLERANCE 

POWER CONSUMPTION 

AMBIENT TEMPERATURE RANGE 

HUMIDITY RANQE 

LINE FREQUENCY 

PHYSICAL SIZE 

TUBE CAPACITY 

TRANSIT TIMES: 
(Nominal line voltage 60 Hz only, 
50 Hz Instruments will be 516 as fast) 

1 

100 Vac, 117 Vac, 234 Vac + l o %  

+ 170% of nomlnal line voltage, 10 mlcroaecond 
pulses at any phase angle. 

W watta maxlmum 

&loo% relative humidity If connected to line voltage. 

50 or 80 Hertz 

Cabinet: Overall with waah station: 

Depth: 8.0" (20 cm) 10" (26 cm) 
Width: 11.5" (29 cm) 11.5" (29 cm) 
Helght: 6.0" (15 cm) 17" (43 cm) 

22 pounda (10 kg) 

114 - 10 rnm to 13 rnm tubes - max. helght 
100 mm; ELISA vlals; HPLC vlals 

76 - 18 mm tubes, 17 or 18 mm vlals - max. 
helght 100 mm 

27 - 28 mm d la  vlala or 29 mm tubes - man 
height 78 mm 

Sample to sample: 
wlthln rack: lea8 than 0.5 aec. 
rack to rack: leas than 0.7 aec. 

Plpet Control Slgnala: 
aample to waah - leas than 0.5 aec. 
waah to sample - lea8 than 0.5 aec. 
lower - lee8 than 2.5 sec. 
ralae - lea8 than 3.0 sec. 

Manual Advance 
Complete cycle from sample 1 to sample 

114 - 36 eec max. 

@Mlnl-Vlals Is a Tradsmmrk of Nuoloar Assoolatss, Ino. 
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TABLE 1-2. CONTROL 81GNAL8 FOR SAMPLER WITHOUT WABH STATION, 
WITHOUT CONTROL SEQUENCER 

TABLE 1-1. TECHNICAL SPECIFICAT IONS [ant.] 

RAISE PIPET F- 

I NPUT-OUTPUT CONNECTOR 

LOWER PIPET 

ADVANCE 

Sampler wlthout aontrol sequencer: 
15 pin Sub '0' Clnch DA155 

Sampler with control sequencer: 
0 pln Sub 'D' Clnch DEQP 

PIPET UP 

PIPET DOWN 

RACKS IN MOTION 

STOP POSITION 

INPUT - cauaea pipet to ralse when actlvatsd by a TTL low 
or a switch cioaure referenced to pin 1. 

INPUT - cause8 plpet to lower when actlvated by a TTL low 
or a switch closure referenced to pln 1. 

INPUT - causes racka to advance to next ~ r n p l e  when 
actlvated by a TTL low or a switch closure referenced to pin 
1. if pipet is down, plpet will raias prlor to raak advance. 

12 
OUTPUT - a TTL hlgh referenced to pin 1; generated when 
plpet ia in the full up position. 

13 OUTPUT - a l T L  high referenced to pin 1; generated when 
pipet Is completely lowered. 

OUTPUT - a TTL high referenced to pin 1; generated when 
rack drive motor la running. 

OUTPUT - a TTL hlgh referenced to pin 1; generated when 
the last aampie in the 8top rack (the red rack) is In sampling 
position. 

TABLE 1-3. CONTROL SlONALS FOR SAMPLER WITH WASH STATION, 
WITHOUT CONTROL BEQUENCER 

Slgnrl lnputlOutput 
Pln Numbrr Functlon 

RAISE PIPET 3 INPUT - causes plpet to raise when actlvated by a TTL low 
or a awltch cloaure refsrsnced to pin 1. 

LOWER PIPET 1 4 1  INPUT - causes plpet to lower when actlvated by a TTL low 
or a switch closure referenced to pln 1. 

. 

ADVANCE 
INPUT - caueea racka to advance to next sample when 
actlvated by a TTL low or a awltch closure refsrenosd to pin 
1. If plpet Is down, pipet will ralse prior to rack advance. 



TABLE 1-3. CONTROL SIGNALS FOR SAMPLER WITH WASH STATION, 
WITHOUT CONTROL 8EQlJgNCER [oont.] 

PIPET TO SAMPLE 

PI PET TO WASH 

PlPET UP I 
PlPET DOWN I 
PlPET AT SAMPLE 

RACKS IN MOTION 

STOP POSITION 

InputIOutput 
Pln Nurnkr  I 

INPUT - caunea pipet to rotate to sample poaltlon when 
activated by a TTL low or a awltch cloaure referenced to pln 
1. 

INPUT - causes plpet to rotate to wash posltlon when 
activated by a TTL low or a swltch closure refersnced to pln 
1. 

OUTPUT - a l T L  hlgh referenced to *I; generated when 
plpet Is In the full up poaltlon,' , 

13 
OUTPUT - a TTL hlgh referen& to pln 1; genarated when 
plpet la completely lowered. 

OUTPUT - a TTL hlgh referenced to pin 1; generated when 
plpet is at wmpls (a TTL low Is generated when pipet Is at 
wash poaltlon). 

OUTPUT - a TTL high referenced to pin 1; generated when 
rack drive motor Is running. 

OUTPUT - a TTL high referenced to pln 1; generated when 
the last sample In the atop rack (the red rack) Is In sampllng 
poaltlon. 

TABLE 1-4. OUT PUT SIQNALS FOR SAMPLER WlTH CONTROL 8EQUENCER 

Not.: These outputs are opto-isolated outpufs. The 
maxlmum load la 1 TTL gate. 

PlPET IN SAMPLE 

PlPET IN WASH 

RUN COMPLETE 

OUTPUT - phototranslstor wlll conduct when plpet la at 
sample &c)sl lowered. 

OUTPUT - phototranslstor wlll conduct when plpet la at 
waah lowered. 

OUTPUT - phototranaistor wlll conduct when last tube 
of atop rack (red) has been sarnpld, and pipet la relmd. 
Sampler wlll atop. 



2.1 UNPACKINQ - Unpack the container care 
ful ly, checklng al l  components and acceesory 
packagea agalnst the packlng Ilat. Any damages or 
shortage8 should be reported immediately. Retain 
the ahlpplng contalner In the event the lnetrument 
needs to be returned to the factory for aervlce. 

2.2 ASSEMBLY - The flow dlagrarns, Flgure 2-1 
Baelc Unlt Aaaernbly; 2-2 Baalc Unlt wlth Sequencer 
Assembly; 2-3 Baslo Unlt with Waah Statlon 
Assembly; 2-4 Bask Unlt wlth Waah Statlon and 
Sequencer Assembly ahould be followed for aaaem- 
bllng and checklng the sampler. 

cktnlod 
Prlor to mnnectlng the aamptsr to the power maim 
check the serlal tag on the bottpm of the Instrument 
to Insure that the voltage and ffequency ratlng of the 
lnatrument are compatible wlth the avallable power 
maina voltage and frequency. Connecting a sampler 
to Improper voltage or frequency power maina wlll 
damage the Inatrument. Refer to sectlon 5.1 to 
change power rnalns ratlng. 

Note: If the sampler Is connected to the power 
malne wlthout test tube racks lnaerted in the 
ahuttles, the ahuttles wlll cycle contlnuoualy untll 
power Is dlaconnected. 

2.2A Brmlc Unlt Ausmbly [ 6 8 - 1 ~ 0 6 0 ]  - Rstrr to 
Flgure 2-1. 

1. lnaert the plpet rod, threaded end flret, 
approximately 2-1 12" lnto the plpet rod gulde, and 
acrew In snugly, DO NOT use pllers or other 
rnechanlcal advantage. 

PIPET ROD 

SECTION 2 - 
UNPACKINO, ASSEMBLY AND PREPARATION FOR USE 

-. . . . . . . . . . . . . . . . . . . - -, . -. - - -. . - -- - . . . -7 , .  

PIPET ROD 
GUIDE 

2. lnaert gulde rod lnto gulde rod block. Tlghten 
Alien acrew wlth Allen wrenche . 

WIDE ROD 

WIDE ROD 
' BLOCK 

3. lneert the teat tube rack8 In the ahuttlee. 
Elghteen whlte racks (elght for 28 mm vlal racks) 
and one red atop rack. Prese each rack down flrmly 
to secure it to Its ahuttle. 

Notm: The 28 mrn vlal racks are Inserted In every 
other shuttle. Between the red rack and the flrst 
whlte rack, skip two shuttles. 

Note: For septum plerclng, aee aectlon 2.8. 

4. lnaert the, tublng gulde lnto the plpst arm 
aaaernbly. 

PIPET ARM 
AMEMBLY 

TUBING 
GUIDE 

step 4 

OTrmdomark of Allen Msnutmcturlng Go. 



BAllC UNlT 
BECTION 2.2A 

STEPS 1-3 

SECTION 2.2A 
BTEPB 4 - 10 

- 

a-1 STEP 4 

BECTION 2.8 
STEW l , 2  

SECTION 2.8 
BTEP 3 

I +-I STEP 4 

SECTION 2.0 
BTEP 3 

+A It- 
BECTION 2.8 

STEPS 0 . 6  

BECTION 2.8 
STEP8 1 - 18 

Figure 2-1. Basic Unit Assembly 

SECTION 2.8 
STEP 3 

w -  s 

* 

BASIC UNlT 
WITH 8EOUENCER 

BECTION 2 20  
8TEP8 1 - 3 . 

YES Y E8 SECTION 2 8 
BTEPB 1 2 

NO 

BECTION 2 28  
STEP84 - 10 

PRELIMINARY 
CHECKOUT 

SECTON 2 48 
STEP8 1-6 

8ECTlON 2 8 
STEP 3 

BECTION 2 B 
8TEP8 5 , 8  

I 

BECTION 2 B 
STEP0 7 - 16 

Figure 2-2. Basic Unit with Sequencer Assembly 
2-2 

L A 



W l T H  WAEH ITAT ION 
SECTION 2.2C 

STEP9 1 - I 

YES SECTION 2.9 
9TEPB 1 , 2  

I 

SECTION 2.2C 
STEP8 8 - 12 a-l STEP 4 

PRELIMINARY 
CHECKOUT 

SECTION 2 4A SECTION 2 Q 
STEPS 1  - 18 STEP 3 

a-] STEP 4 

SECTION 2 0 
STEP 3 

SECTION 2.9 
STEPS U, 6 

SECTION 2.9 
STEPS? - 18 

Figure 2-3. Baslc Unit with Wash Statlon Assembly 

( BASIC UNIT W l T H  
WASH 5TATION AND I 

SEPUENCER 
SECTIOM 2 .20  

STEP8 1 - 7 1 
I 

I 

YES YES SECTION 2 Q 
STEP91 2 

I 

SECTION 2 2 0  
STEP98.12 

PRELIMINARY 
CHECKOUT 

SECTlnN 2 48 
STEP8 1.8, 78. 

STEP 4 

SECTION 2 9 
STEP 3 

SECTION 2 0 
STEP 3 

SECTION 2 D 
BTEPB 5 , 8  

SECTION 2.0 
STEPS 7 - 18 

Flguro 2-4. Bark Unit with Wash Statlon and 
Sequencer Aaaem bly 



5. Move the llne swltch to ON. Racks wlll advance 
one sample position, Momentarily short pin 4 to pin 
1 on the 16 pin Sub'D' connector on the rear panel. 
The plpet rod wlll lower. Immediately move the llne 
swltch to OFF. 

6. Insert test tubes In the test tube racks. 

7. Mount the pipet arm assembly on the plpet rod, 
wlth the gulde rod In the slot of the arm. Tighten the 
knurled screw to aecure the arm on the plpet rod, 
such that the lower plastic nut around the tubing 
gulde clears the test tube by approxlmately 1/4" (6 
mm). 

PIPET ARM 

PIPET ROD ABSEMBLY GUIDEROD 

8. Tighten the knurled knob holding the tublng 
guide arm, adjuetlng the poaltlon of the tublng gulde 
so that the gulde 18 In the center of the teat tube* 
Adjuet the tublng gulde to the dsslred height (It can 
be edjusted to reach the bottom of the teat tube, or 
alt just above the top). Insert 0.067" OD tublng of 
aufflclent length to connect to the pump or other 
asplratlng device lnto the tublng gulds through the 
bottom of the test tube. 

9. Using 318" and 112" open end wrenchsa, 
tighten the lower plaatlc nut to secure the tublng and 
tubing gulde. 

10. Move the llne swltch to ON. The plpet wlll raise 
and the racks will advance one sample posltlon. 
Move the llne awltch to OFF. The assembly Is 
complete. Prior to connecting the sampler to a 
system, complete the pretllmlnary checkout p r o m  
dure, section 2.4. 

ADJUSTMENT FOR POSITION OF TUBING GUIDE 

2.2B Sampler wlth Saquanomr Amernbly 
[68-1M9] - Rafu to Flgurm 2-2. 

1. lneert the plpst rod, threaded end first, 
approxlmatsly 2-1 12" lnto the rod gulde, and screw 
in snugly. DO NOT use pllere or other rnechanlcal 
advantage. (Refer to aectlon 2.2A, Step 1 photo.) 



2. lnaert guide rod lnto gulde rod block. Tlghten 
Allen acrew wlth Allsn wrench. (Refer to aectlon 
2.2A1 Step 2 photo.) 

3. lnaert the teat tube racka In the shuttlea. 
Eighteen white racks (eight for 28 mm vlal racks) 
and one red atop rack. Prew each rack down flrmly 
to secure It to Its shuttle. 

Notr: The 28 mm vial racks ere Inserted In every 
other shuttle. Between the red rack and the flrat 
white rack, skip two shuttlea. 

Not.: For septum plerclng, aee sectlon 2.8. 

4. Ind r t  the tublng Qulde lnto the pipet arm 
asbsmbly. (Refet t w  A, Step 4 photo.) 

5. lnsdre that the connectfiffrom the sequencer 
Is connected to the 16 pln Sub'D' connector on the 
rear of the unit. Move the line swltch to ON. Press 
the MANUAL ADVANCE pushbutton to advance the 
racks one sample posltlon. After approxlmately 10 
seconds, the plpet rod wlll lower. lmmedlately move 
the line awltch to OFF. 

6. lnasrt test tubes In the test tube racks. 

7. Mount the plpet arm aaaembly on the plpet 
rod, with the gulde rod in the slot of the.arm. 
Tlghten the knurled screw to secure the arm on the 
plpet rod, such that the lower plaatlc nut around the 
tublng gulde clear8 the teat tube by approxlmately 
114" (6 mm). (Refer to aectlon 2.2A, Step 7 photo.) 

8. Tlghten the bur led knob holdlng the tublng 
guide arm, adjusting the poeltion of the, tubing gulde 
so that the gulde Is In the'csnter of the teat tube. 
AdJuat the tublng guide tofie deslred height (It can 
be adjusted to reach the bottom of the test tube, or 
alt just above the top). lnaert 0.087" OD tublng of 
sufficient length to connect to the pump or other 
asplratlng devlce lnto the tublng gulde through to 
the bottom of the test tubs. (Refer to section 2.2A, 
Step 8 photo.) 

9. Ualng 318" and 112" open end wrenchea, 
tighten the lower plaetlc nut to secure the tublng and 
tublng guide. (Refer to aectlon 2.2A1 Step 8 photo.) 

10. Move the llne switch to ON. The plpet wlll ralae 
and the racka will advance one sample position. 
Move the llne swltch to OFF. The assembly la 
complete. Prior to connecting the sampler to a 
system, complete the preliminary checkout proce- 
dure, sectlon 2.4. 

2.2C Sampler wrth Wash 8tatlon Assmmbly 
[88-1290-0521 - Rmtmr to Flgure 2-3. 

1. Insert the pipet rod, threaded end flrst, 
approxlmately 2-1 12" lnto the rod gulde, and acrew 
in snugly. DO NOT uae pllere or other rnechanlcal 
advantage. (Refer to sectlon 2.2A, Step 1 photo.) 

2. lnaert test tubs racks In the shuttles. Elghteen 
whlte racks (elght for 28 mm vlal racks), and one red 
atop rack. Insert teat tubes or vlala In test tube racka. 

Notr: The 28 mm vlal racka are Inserted In every 
other ahuttle. Between the red rack and the flrat 
whlte rack, aklp two shuttlee. 

3. Place wash station assembly over the plpet rod. 

WASH STATION 
ASSEMBLY 

PIPET ROD 

0 

stmp 3 

4. Insure that the bottom of the waah statlon 
aaaernbly rests on the center top plate of the 
sampler, and aecure It In place by flnger tlghtenlng 
the two knurled knoba. 

WASH STATION 
A88EMBLY 

SECURING KNOBS 



Notm: The wash etation may hava to be rotated to 
adjust for proper pipet position In Step 9.. WASH STATION 

ROD 

6. insert the waah vsaeel In the wash station 
asaernbly by allding It In from the top. The top of the 
wash veasel ahouid be approximately the aarne 
height aa the top of the test t u b  in the teat tube 
racks. For wash vessel tubing installation refer to the 
lnatruction ahwt auppiied In the Accessory Package, 
or to section 6.7 of this manual. 

$tap 7 

ACTUATOR ARM ASSEMBLY 

6. Move the llne switch to ON. Racks will advance 
one sample position. Momentarily ahort pin 4 to pin 
1 on the 16 Sub'D' connectoron the rear panel. The 
pipet rod will lower. Move the llne switch to OFF. 

7. Mount the actuator wm w m b l y  on the waah 
atation rod and the pipet rod. Adjust the height of the 
actuator arm assembly ~ n ; h  that the top of the 
aaoembiy la even with the top of the plpet rod. 
Secure the aaeembly to the plpet rod by tightening 
the knurled knob. 

kte:  For septum piercing, see ssction 2.9. 

8. insert the tubing guide through the fitting in 
the actuator arm and into the tsst tube to the desired 
height. DO NOT TIGHTEN THE PLASTIC NUT. 

9. If nscsssary l m  the two knurlsd knobs 
mur ind  the wnsh station and rotate the entire wesh 
statlon to position the tublng guide in the center of 
the test tube in the direction parallel with the raoks. 
Adjust the offset cam on the actuator arm to csnter 
the tubing guide in the aenter of the tube In the 
dlrectlon perpendicular to the racks. 

PIPET ROD 

OFFSET CAM ADJUST 
~ I l l n d #  

10. insert 0.087" OD tubing of sufficient length to 
connect to the pump or other aspirating device 
through the tublng gulde into the bottom of the test 
tubs. Using 318" and 112" open end wrsnchss, 
tighten the plaatiu nut to secure both the tubing 
guide and the tublng in position. 



Notm: The waah 8tatlon may have to be rotated to 
adjust for proper plpet poaltlon In Step 9. 

11. Connect the two pln connector from the 
actuator arm asaembly to the two pln jack on the rear 
of the sampler. 

12. Move the line swltch to ON. The plpet will ralse 
and the racks wlll advance one sample poeltlon. 
Move the llne swltch to OFF. The assembly is 
complete. Prior to connectlng the sampler to a 
syatem, complete the prellmlnary checkout proce- 
dure, section 2.4. 

Note: For samplere with wash statlon, peel the 
backlng tape from the "atlck on" cable clamp that la 
on the cable coming from the actuator arm aaaernbly. 
Poaltlon thla clamp on the cable and atlck It to the 
rear of the sampler or control eequencer eo that the 
cable la free to follow the movement of the plpet rod 
wlthout lnterferlng with plurnblng and hardware. 

2.2D Srmplor wlth Wsoh Ststlon and 8.qusncsr 
Amnmrnbly [68-1290-064] - Rmtmr to Flgurm 2-4. 

1. lnaert the plpet rod, threaded end flrst, 
approximately 2-1 12" lnto the rod gulde, and screw 
In snugly. DO NOT use pliers or other mechanical 
advantage. (Refer to section 2.2A1 Step 1 photo.) 

2. lnaert teat tube racks In the shuttles. Elghteen 
whlte racka (eight for 28 mm vlal racka), and one red 
stop rack. Insert teet tubes or vlale In test tube racks. 

Notm: The 28 mm vlal racka are inaerted In every 
other shuttle. Between the red rack and the flrst 
whlte rack, aklp two ahuttles. 

3. Place the wash atatlon asaembly over the plpet 
rod. (Refer to aectlon 2.2C1 Step 3 photo.) 

4. Insure that the bottom of the wash statlon 
assembly reata on the center top plate of the 
aarnpler, and aecurs It In It8 place by finger 
tlghtenlng the two knurled knobs. (Refer to aectlon 
2.2C1 Step 4 pho,to.) 

6. Insert the waah veaael In the waah statlon 
assembly by slldlng It In from the top. The top of the 
waah vessel ahould be approxlmately the aame 
helght as the top of the test tubes In the teet tube 
racka. (Refer to aectlon 2.2C1 Step 5 photo.) 

8. Insure that the connector from the sequencer 
Is connected to the 16 pin Sub'D1 connector on the 
rear of the unit. Move the line swltch to ON. Press 
the MANUAL ADVANCE pushbutton to advance the 
racks one sample posltlon. After approximately 10 
seconds, the plpet rod wlll lower. Immediately move 
the llne swltch to OFF. 

7. Mount the actuetor arm aaaembly on the wash 
statlon rod and the plpet rod.AdJuat the helght ofthe 
actuator arm assembly such that the top of the 
aaaembly la even wlth the top of the plpet rod. 
Secure the aseembly to the, plpet rod by t l~htenlng 
the knurled knob. (Refar to section 2.2C, Step 7 
photo.) 

Notm: For aeptum piercing, MM aectlon 2.0. 

8. lnaert the tublng gulde through the flttlng In 
the actuator arm and lnto the test tube to desired 
helght. DO NOT TIQHTEN THE PLASTIC NUT. 
(Refer to aectlon 2.2C, Step 8 photo.) 

9. If neceaaary loossn the two knurl-sd knobs 
securing the waah atatlon and rotate the entlre wash 
statlon to poaltlon the tublng gulde In the center of 
the, test tube In the dlrectlon parallel wlth the racka. 
Adjust the offset cam on the actuator arm to center 
the tublng gulde In the center of the tube In the 
dlrectlon perpendicular to the racka. 

10. lneert 0.067" OD tublng of sufflclent length to 
connect to the pump or other aspirating devlce 
through the tublng gulde lnto the bottom of the test 
tube. Uslng 318" and 112" open end wrenches, 
tighten the plaatlc nut to aecure both the tublng 
gulde and the tublng In posltlon. (Refer to aectlon 
2.2C1 Step 10 photo.) 

11. Connect the two pln connector from the 
actuator arm assembly to the two pin jack on the rear 
of the aarnpler. 

12. Move the llne swltch to ON. The plpet wlll ralse 
and the racks wlll advance one sample posltlon. 
Move the llne swltch to OFF. The assembly Is 
complete. Prlor to connectlng the sampler to a 
system, complete the prellrnlnary checkout proce- 
dure, sectlon 2.4. 

Notm: Peel the backlng tape from the "etlck on" 
cable clamp that Is on the cable coming from the 
actuator arm aaaembly. Poaltlon thla clamp on the 
cable and stick It to the rear of the sampler or control 
eequencer ao that the cable Is f r w  to follow the 
movement of the plpet rod wlthorlt Interfering wlth 
plumblng and hardware. 



2.3 CONTROLS AND CONNECTORS - The 
controls and connector8 for the Sampler are ahown In 
Figure 2-5. Table 2-1 provides a descrlptlon of each 
control. 

2.4 PRELIMINARY CHECKOUT PROCEDURE - 
A. Samplmr without Control Srqurncsr 

1. Insure that the lead8 of the cable connected In 
section 2.2A, Step S or eectlon 2.2C, Step 0 of the 
aseembly procedure are not touchlng eaoh other. 

2. Move the line swltch to ON. The plpet should 
ralse if lowered. The racka will advance one sample 
posltlon. 

3. Press the MANUAL ADVANCE pushbutton. 
The racka ahould advance one eample poaltlon, 

4. Momentarlly short pin 2 to pin 1. The racka 
should advance one sample posltlon. 

5. Momentarlly short pin 4 to pin 1. The plpet 
ahould lower. 

6. Momentarlly short pln 3 to pln 1. The plpet 
ahould ralse. 

7. Momentarlly short pln 6 to pin 1. The plpet arm 
ahould rotate to the waah vessel (sampler with wash 
statlon only). 

Not.: If rotatlon Is too rapid or alugglsh for your 
appllcatlon, refer to Adjurtmont of Plpst Arm 
Rotltlon In section 5.5. 

8. Momentarlly short pin 5 to pin 1. The plpet arm 
ehould rotate to the sample posltlon (ampler wlth 
wash atatlon only.) 

0. Momentarlly short pln 13 to pin 4. The plpet 
should lower. 

10. Momentarlly short pin 12 to pln 2. The plpet 
should ralse, then the racka should advance one 
sample posltlon. 

11. Momentarlly short pin 11 to pin 8. Plpet arm 
should rotate to the was asel (sampler with wash 
station only). + 
12. Presa and ADVANCE 

pushbutton untll poaltlon of the red 
atop rack la at the sampllng posltlon. 

13. Momentarlly ahort pin 11 to pin 5. No action 
should occur. 

14. Momentarlly short pln 13 to pin 5. Plpet ahould 
rotate to the aample poeltlon (sampler wlth waah 
statlon only). 

ACTUATOR ARM 
ELECTRICAL 
CONNECTOR 

15. Presa and hold the MANUAL ADVANCE 
pushbutton. Racks ahould advance to the flrat 
sampllng poaltlon, 

Flgura 2-5. Autoramplrr - Rear Vlrw 



TABLE 2-1. CONTROLS AND INDICATORS 

Plpet output (uaed 
only on sampler with 
wash statlon) 

REMOTE CONTROL 
CONNECTOR 

MAINS CONNECTOR 

CIRCUIT BREAKERS 

MANUAL ADVANCE 

OUTPUT SIGNAL 
CONNECTOR 
(only samplers with 
control sequencer) 

2 pin Clnch plug 

15 pin Sub 'D' 

9 

3 pin Swltchcraft 
plug 

Resettable clrcult 
breaker (one 1.5 
amp 11 7 Vac or two 
0.7 amp 234 Vac) 

Momentary push 
button awltch 

0-pin Sub 'D' 
Clnch DEOP 

16. Move the line swltch to OFF. 

This complete8 the ~rel lmlnary checkout of the 
sampler wlthout control sequencer. If checkout was 
aatlsfactory, proceed to ssctlon 2.6. 

8. Srmplar wlth Control 8.quonuw 

1. Remove the four knurlsd acrewa eecurlng the 
cover of the Control Sequencer. 

2. For the ampler wlth a wash statlon, all four 
awltches on DIP awltch 81, should be down. For the 
sampler wlthout a wa8h statlon, S1-1 should be up. 
For all samplers, set rotary awltches 82 to 0, 93 to 3, 
S4 to 0, and 35 to 2. 

3. Replace the cover on the Control Sequencer. 

4. Move the llne awltch to ON. The plpet ahould 
ralae If lowered. The racks will advance one aample 
posltlon. 

Mating Connwtor 

2 pln Clnch aocket 

Internal wlth power cord. 

- 

N I A  

NIA 

Cinch DE9S 

Connectlon for rotary 
control of plpet mecha- 
nlsm 

Provldea lnput and out- 
put Interface for remote 
control of sampler. 

Notr; Sampler la shown 
wlth the Control Se- 
quencer attached. l f  Se- 
quencer Is used, It la 
connected to thla jack. 

100 Vac, 1 1 7 Vac or 234 
Vac lnput to the aam- 
pier. 

CAUTION 
A sampler aet up for 100 
or 117 Vac operation will 
be damaged If connected 
to 234 Vac. 
- 

Llmlta current to sam- 
pler from mains. May be 
pushed to reset, refer to 
Section 5 If tripping con- 
tinues. 

Provldes meana of man- 
ually advancing racks to 
a speclflc aample or 
starting posltlon. 

Provides output Inter- 
face slgnals to external 
system. 

5. Press the MANUAL ADVANCE pushbutton. 
Racks should advance one ssmple poaltlan. 

6. Walt approxlmately 3 aeconds, then preaa the 
MANUAL ADVANCE pushbutton. Racks ahould 
advance one sample posltlon. 

7. After spproxlmatsly 10 seconds the followlng 
sequence of aampllng should occur. 

A. Sampler wlthout Waeh Station: 

1. plpet ahould lower Into teat tube 

Note: If anything obetructs the plpet such that It 
does not completely lower, the pipet wHI ralse and 
attempt to lower two more tlmea If the plpet still 
does not completely lower, the plpet wlll ralse and 
the unit will stop. The fallure Indicator on the 
sequencer circuit board wlll be Illurnlnated. The llne 
swltch must be moved to OFF and then back to ON 



in order to lnltlate automatlc operation wlth the 
MANUAL ADVANCE pushbutton. 

2. three aecond delay 

3. plpet should raise 

4. two second delay 

6. racka ahould advance one sample posltlon 

Notm: If rotatlon Is too rapld or elugglsh for 
your appllcatlon, refer to Adjurtmmt of Plpmt 
Arm Rotatlon In sectlon 6.6. 

6. sequence deacrlbed In steps 1 through 5 
should repeat untll plpet ha8 ralsad from the 
laat sample poaltlon of the RED stop rack, then 
the unlt should stop operatlon. 

B. Sampler wlth Wash Station: 

1. plpet should rotate to wash veasel 

2. plpet should lower lnto wash vessel 

Nota: If anythlng obetructs the plpet such that 
It does not completely lower, the plpet wlll 
ralss and attempt to lower two more tlmea. If 
the plpet stlll doe8 not completely lower, the 
pipet wlll ralse and the unlt wlll atop. The 

fallure Indicator on the sequencer clrcult board wlll 
be lllumlnated The llne awltch must be moved to 
OFF and then back to  ON In order to Initiate 
automratlc operatlon wlth the MANUAL ADVANCE 
pushbutton. 

3. two m a n d  delay 

4. plpet should ralm 

6. plpet ahould rotate to sample posltlon 

0. plpet should lower lnto tsst tubs 

7. three aecond delay 

8. plpet should ralqe 
& = 

9. pipet should rotate to wash vssael and 
racka ahould advCnce one sample poaltlon 

10. sequence dewrlbed In ateps 2 through 9 
ahould repmt untll plpet haa ral& from laat 
aample posltlon of the RED atop raok, then the 
unlt should stop operatlon. 

8. Press and hold the MANUAL ADVANCE 
pushbutton untll the eampler hae cycled through two 
or th rw  raoks. 

8. After approximately a 10 second delay the 
sampler should commence the sequence dwr lbed  
In Step 7. 

10. Prma the MANUAL ADVANCE pushbutton. 
Racks should advance one sample posltlon. Sampler 
should stop operatlon, 

1 1. Move the line swltch to OFF. 

Thls completes the prellmlnary checkout of the 
~ m p l e r  wlth the Control Sequenwr. If ohsckout was 
mtlsfactory proceed to aectlon 2.6. 

2.6 INTERFACING TO THE SAMPLER WITH- 
OUT CONTROL SEQUENCER - The autoeampler 
wlthout control sequencer Is controlled externally 
through lnput control Ilnes. These lnput control llnes 
are aotlvatsd by a contact olosure between the 
epeclflc lnput llne and common (pln 1) or by TTL 
loglc low voltage (0 to 0.8 V) wlth respect to uommon 
(pln 1). Inactive inputs wlll have a voltage of 
approxlmately + 6  V. Output llnee wlll have a 
voltage of 2.5 to 5 volts when actlve and lees than 0.8 
volts when Inmtlve. lnput and output llnea and thelr 
functlons are llsted In Tablee 1-2 and 1-3. 

If the laat tube posltlon of the red rack le ussd for any 
purpose other than to slqnal the end of the run, e.g., 
repeat cycle synohronlzation; or any tlme the 
sampler la Indexed off the laat tube posltlon of the 
red rack by external control, the following timlng 
pulses must be used to ensure proper operatlon: 

50 to 100 mllllseconds pulse to Index the unlt from 
tubatetube. 

300 to 400 mllllssconds pulee to lndex the sampler 
off the laat tube posltlon of a red rack. 



The sampler ha8 a 15 pin Sub 'D' lnterface connector 
(Flgure 2-6) to connect to controlling equlpment. 

rnA rnax + 6 VDC 

reserved 

plpet to wash 

plpet to aampls 

lower 

r d m  

* advance 

mrnrnon 

reserved 

p l p t  at mmple 

plpst down 

Pipet UP 

atop posltlon 

racka In motlon 

reserved 

Figure 2-6. Remote Control Connector 
Pln &W@wgtlon 

If the sampler la used without the waah atatlon, It 
can be controlled by only two external algnals; the 
lower signal (pin 4), whlch wlll lower the plpet lnto 
the aample tube, and the advance algnal (pln 2) 
whlch wJII first ralas the plpet from the aample tube, 
and then advance the racks to the next sample. 

For example, the single-pole double-throw swltch of 
an lnjectlon valve can be connected with pln 1 of the 
samplergoing to thecommon terminal of theswltch, 
lower (pin 4) to the load sampler poaltion of the 
swltch, and advance (pin 2) to the lnject sample 
posltlon of the swltch. The sarnpler will lower the 
plpet lnto the sample whenever the inject valve 
goes from the Inject position to the load sample 
posltlon, and raise the plpet and advance to the next 
sample durlng the lnjectlon of the sample just 
loaded. 
Note With thla alngle swltch operation, the lnject 
valve muat cycle from load to Inject and back to load 
wlthln 3.5 aeconda. 

A comblnatlon of Input rrlgnals to control the 
autoeampler and output slgnala that lndlcate 
autosampler atatua are used to create a aampllng 
sequence. An example sque~lce for waehlng and 
aampllng operatlona la given In Table 2-2. 

2.0 INTERFAClNa TO THE SAMPLER WITH 
CONTROL SEQUENCER - The mlcroproceaaor 
controlled aequencer avallable wlth the aampler 
provldea a pretlmed eampllng and waehlng sequence 
Independent of external lnatrumentatlon. Three 
opticelly Isolated output8 provlde status algnals to 
external equipment (see Table 1-4). One output 
lndlcates when the plpet la down In the aample tube; 
one when the plpet 18 down In the waah tube; one 
when the last sample tube has been aampled. 

hrnglmr Wlthout Warh Strtlon 
[I- Figure 2-71 
Remove the four knurled screwa aecurlng the cover 
of the control sequencer, DIP awltch Sl-1 should be 
In the UP posltlon, and awltch 81-2 ahould be In the 
DOWN poaltlon. 

The length of time the plpet will dwell In the sample 
tube Is aet by S1-3 and rotary awltches 52 and S3. 
For times less than 100 aeconds, 31-3 ahould be In 

Flgure 2-7. Control Sequencer Swltches 

the DOWN poaltlon; aet S2 and 53 for the dwell In 
aeoonda. For longer dwell periods, up to 8BO 
seconda, S1-3 should be In the UP poaltlon; set 92 
and 53 for the dwell In unlte of 10 seconda. 

Notm: With S1-3 In the UP poaltlon, the lnltlel waah, 
prior to taking a aample will always be 30 seconds. 
All subsequent washes wlll be determined by the 
aettlng of S2 and S3. 

If  It la dealred to have a delay between aamples after 
the plpet has raised, 91-4 and rotary swltches 34 end 
SS may be set the same way to generate thla delay. 

The Control Sequencer has a 9 pin Sub 'D' lnterface 
connector (Figure 2-8) to lnterface wlth your ayatem. 
If a delay la aelected between eamplea, the "plpet 
wash" slgnal wlll be generated durlng thls tlme. 

plpet  In  

run 

pipet wash 

Figure 2-8. Control Sequencer 
Output Slgnals 



TABLE 2-2. SEQUENCE FOR WASHING AND SAMPLINQ OPERATIONS 

Pln# Actlon Performed Output Signal Pin# 
Input Signal [TTL 
low or a switch 
closure referencsd 
to pln I] 

PIPET AT SAMPLE Inac- 
6 plpet moves to wash poaltion tlve (leas than 0.8 V) 1 l4 PIPET TO WASH 

PIPET DOWN actlve at end 
4 down Into of move (greater than 2.4 13 tube 

V) 

time delay for wash PIPET ;mfl remains 
actlve (greater than 2.4 V) 

NONE 

pipet moves up out of waih PIPET UP active at end of 12 1 tube move (greater than 2.4 V) 

PIPET AT SAMPLE actlve 
5 pipet moves to sample posltlon at end of move (greater 14 

than 2.4 V) 

time delay for sample 

4 

PIPET AT SAMPLE and 
PIPET DOWN remain 
actlve 

NONE 

plpet moves down Into current 
sample tube 

RAISE PIPET 

PIPET DOWN actlve at end 
of move (greater than 2.4 
V) 

pipet moves up out of sample 1 tube 

13 

PIPET UP active at end of 
move (greater than 2.4 V) 

2 ADVANCE racks advance to next tube 
TRAY IN MOTION actlve 
during move (greater than 
2.4 V) 

Note: The above sequence may be repeated up 
sample tube of the RED rack has be aampled. 

10 

tlmea, aarnpllng sample tubes, until the last 

Sampler wlth Waoh Station 
[SH Flgure 2-71 

The Control Sequencer hae a 9 pln Sub 'D' Interface 
connector (Flgure 2-8) to Interface with the ayetern. 

Plumblng 
Connect the tublng from the tublng gulde of the 
aampler to the aaplrator of your system. 

Remove the four knurled screws eecurlng the cover 
of the Control Sequencer. DIP swltch S1-1 should be 
In the DOWN poeltlon, and awltch 91-2 should also 
be In the DOWN posltlon. 

The flow through wash veasel ahould be plumbed 
with 3/16" (4 mm) ID tublng, wlth the upper port 
golng to waete, and the lower port golng to either a 
spare channel In the perlataltlc pump used to 
aspirate the aample, or to a gravity feed ayatem. 
Flow through the waah veaael ahould be adjusted 
fast enough such that a complete change of fluid la 
made between each aample, yet low enough such 
that the veaael will not overflow. 

The length of time the plpet will dwell In the sample 
tube la set by 51-3 and rotary awltchea 92 and 53. 
For tlmer, lea8 than 100 seconds, S1-3 ahould be In 
the DOWN posltlon; aet 62 and 53 for the dwell In 
aeconda. For longer dwell periods, up to 880 
seconda, S1-3 ahould be In the UP poaltlon; set 92 
and 83 for the dwell In unlta of 10 seconde. 

2.7 OPTIONAL ACCESSORIES - The length of time the plpet wlll dwell In the waah la 
set by 51-4 and rotary swltches 54 and $6 In the 
aame manner. 

Sampim R ~ k r  
Table 2-3 llsts the sample rack8 shown In Flgure 2-9, 



TABLE 2-3. SAMPLE RACKS AVAILABLE 

"Maximurn tube length 100 rnm 
**Rack8 are loaded In every other shuttle; maximum tube length 78 mm. 

+Vials 10.5 mm dla. X 40 mm hlgh 
+ + HPLC Vials 11.7 mm dla. X 34 mm hlgh 

- .  

10-13 mm* 

10-16 mm' 

18 mm Vlala' 

28128 mm Viala*' 

- w t  

AutoSampier tt 

whlch are available for the sampler. Racks can be 
easily changed during operation of the sampler to 
remove filled tubes and replace them with empty 
ones. Racks are fitted to their shuttlss by presalng 
the sockets on the bottom of the racks onto the 
post8 on the shuttles. Note that the two posts are 
different slzee, thusallowlng the rack8 to fit onto the 
shuttlsh In only one dlrectlon. When changing rack 
types, no adjustment of the optical posltlon senslng 
mechanism need be made. The optlcal senaor 
whlch posltlons the tubes under the plpet will 
function properly even when different rack type8 
are mlxed or If racks are mlsslng. The rack base will 
rotate to allow the rack to atand on a flat surface. 

2.8 30 mrn AND 100 mm SEPTUM PIERCING 
ACCESSORY FOR BASIC UNITS - Thls accessory 
converts the plpet arm of the basic unlt to accept a 
aeptum plerclng needle (supplied). With this acces- 
sory Installed the sampler is capable of plerclng the 
septa listed In Table 2-4 and ahown In Figure 2-1 0. 

6 

4 

4 

3 

6 

6 

Notr: Stepa 1 through 6 apply to additional aet up 
rsqulred when septum plerclng 30 mrn reactl-vlala, 
where a shorter plpet rod travel Is required. Section 
5.8 covers lnetallatlon of Teflon" tubing onto 
needles. 

114 

76 

76 

27 

114 

114 

Nota: Note the posltlon of the adjuat plug. Step 1 la 
reversed to return to a 4" plpet rod travel. 

1. Disconnect unlt from the power mains. On the 
bottom aide of the unlt, remove the adjust plug, 
Insert apacer (n80-1293-MI), and replace the adjust 
plug. Thls Is easiest done with the plpst rod In the up 
poaltlon. 

Notm: If the adjust plug Is turned too far In, the plpet 
rod travel la shortened; If not far enough, the unit 
may be nolay when the plpet rod reaahes Its lower 
llrnlt of travel. 

Trademark of E.I. du Pont de Nernours L Go.. Ino. 



Flgute 2-1 0. 
Recommended Vlals 
and Septa 
(Smm To bla 2-4 below) 

Flgure 2-9. Sample Racks 

TABLE 2-4. RECOMMENDED VIALS AND SEPTA 
Smm Flgurs 2-1 0 

(A) 68-1 297-066 I Conical bottom 2 ml polypropylene vlal 
wlth polyathykna threaded cap 

(B) 68-1 297-067 I Flat bottom glass 2 rnl vlals wlth poly- 
propylene push-on cap 

Avallable from: leco, Inc. 
4700 Superior Street 
Llncoln. Nebraska 68604 

(C) 88-1 297-068 

Raok Part Numbar 

Polypropylene push-on caps(a8abovs) for 
12 mrn ID tubes or vlals 



2. Lower the plpet rod (refer to step8 3 and 4). 

3. For samplers without the Control Sequencer, 
move the line swltch to ON. Racks will advance one 
eample poaltlon. Momentarily short pin 4 to pin 1 on 
the 15 pin Sub'D1 connsctor on the rear panel. The 
plpet rod will lower. Immediately move the llne 
swltch to OFF. 

4. For samplers wlth Control Sequencer, insure 
that the connector from the sequencer Is connected 
to the 15 pin Sub 'Dl connector on the rear of the 
unit. Move the line swltch to ON. Press the MANUAL 
ADVANCE pushbutton to advance the racka one 
sample poaltlon. After approxlmately 10 seconds, 
the plpet rod will lower. lmmedlatgly move the llne 
awltch to OFF. H 

I%, ' 
5. Remove the asse top. On the middle aenaor 

clrcult board located on the mbtor mount, dieconnect 
the yellow jumper from the pln second from the rlght 
and connect It to the adjacent pin as Indicated by the 
arrow. 

Notm: Reverse Stepa 1 and 6 to return to a 4" plpet 
rod travel, 

Stmp 6 

6. Check that the sehsor interrupter Is at the 
center of the mlddle seneor, If not, adjust the adjust 
plug accordingly (see Step 1 photo). Replace the 
case top. 

7. Insert test tubes or vials In the test tube racka. 

8. Mount the hold down foot on the pipet guide 
rod such that the foot clears the teat tubes by 
approxlmately 0.08" (2 mm). Tlghten with Allen 
wrench. 

M l DDLE SENSOR 
SENSOR INTERRUPTER 

Step 8 

9. Mount the plpet arm assembly, supplied In the 
septum plerclng package between the plpet rod 
and the gulde rod. Tighten the thumbscrew secur- 
Ing the assembly to the plpet rod approximately 118 
Inch (3 mm) above the guide tube. 

10. lnatall the needle so that It protrude8 80 mm 
(36 rnrn for the 30 mm septum plerclng accessory) 
from the bottom of the ferrulea 

11. Secure the needle In poaltlon by tlghtenlng the 
plaetlc nut ualng 318" and 112" open end wrenches. 
To facllltate tlghtenlng, remove the pipet gulde arm 
from the plpet arm assembly. 

12. Remount the plpet gulde arm. Adjust the 
posltlon of the plpet gulde arm so the needle, Is In 
the center of the test tube or vial, and tighten the 
knurled knob. 

13. Move the llne swltch to ON. The plpet will raise 
and the racks will advance one sample posltlon. 
Move the llne swltch to OFF, The asaembly Is 
complete. Prior to connecting the sampler to a 
system, complete the prellmlnary checkout proce- 
dure, section 2.4. 



GUIDE ROD 

PIPET ARM - ASSEMBLY 

PIPET ROD 

GUIDE TUBE 



2.9 30 mm AND 100 mm SEPTA PlERClNQ 
ACCESSORY FOR UNITS WITH WASH STATION - 
Thls accessory converts the actuator arm of unlts 
wlth wash station to accept a septum plerclng 
needle (supplied). Wlth this accessory installed the 
sampler la capable of plerclng the septa listed In 
Table 2.4, and ahown In Flgure 2-1 0. 

Note: Steps 1 through 6 apply to addltlonal set up 
requlred when septum plerclng 30 mm reactl-vlala, 
where a shorter plpet rod travel Is required. Section 
6.6 covers lnatallatlon of Teflon tubing onto 
needlee. 

Notm: Note the posltlon of the adjust plug. Step 1 Is 
reveraed to return to a 4" plpet rod travel. 

1. Dlbconnect unit f d w  power malna On the 
bottom aide of the unlt, re ove the adlust plug, 
lneert spacer (#60-1293-3 2 I), and replace the 
adjust plug. Thls la easlest done with the plpet rod In 
the up position. (Refer to section 2.8, Step 1 photo.) 

Notm: If the adjust plug Is turned too far In, the plpet 
rod tray91 Is shortened; If not far enough, the unlt 
may be-nolay when the plpet rod reaches Its lower 
llmlt of travel. 

2. Lower the plpet rod (refer to Steps 3 and 4). 

3. For samplers without the Control Sequencer, 
move the line swltch to ON. Racks wlll advance one 
aample poeltlon. Momentarily short pin 4 to pin 1 on 
the 15 pln Sub'D' connector on the rear panel The 
plpet rod wlll lower. Immediately move the line 
swltch to OFF. 

4. For samplers wlth Control Sequencer, lnaure 
that the connectorfrom-the sequencer Is connected 
to the 16 pln Sub 'D' connector on the rear of the 
unlt Move the Ilne swltch toON. Press the MANUAL 
ADVANCE puehbutton to advance the racks one 
sample posltlon. After approxlmately 10 aeconda, 
the plpet rod wlll lower. lmmedlately move the line 
switch to OFF. 

5. Remove the cane top. On the mlddle senaor 
clrcult board located on the motor mount, disconnect 
the yellow jumper from the pin second from the rlght 
and connect It to the adjacent pin MI lndlcatsd by the 
arrow. (Refer to aectlon 2.8, Step 5 photo.) 

Note: Reverse Steps 1 and 6 to return to a 4" plpet 
rod travel. 

6. Check that the seneor Interrupter le at the 
center of the mlddls sensor. If not, adjust the adjust 
plug accordlngly. Replace the case top. (Refer to 
aeotlon 2.8, Step 6 photo.) 

Note: Step 7 Is spsclflcally for 30 mm reactl-vlale 
ualng an actuator arm wembly.  

7. Remove the gulde tube from the wash etatlon 
by removlng the two flat head screws. Replace the 
gulde tube wlth the short one supplied with the 30 
mm septum plerclng assembly for unlts wlth wash 
atatlon. 

FLATHEAD SCREWS 

Step 7 

8. Insert test tubes or vials In the test tube racks. 

9. Mount the hold down foot on the' plpet gulde 
rod such that the foot clears the test tubes by 
approxlmately 0.08" (2 mm). Tlghten with Allen 
wrench. 

10. Remove the bulkhead flttlng Inatallad on the 
actuator arm aasembly. Install the bulkhead flttlng 
aupplled with the septum plerclng aasembly. 

Notm: For the saslest lnstallatlon and removal, 
lnetall the bulkhead flttlnge with the longer threaded 
end up and through the arm, fastened on the top side 
wlth the 318" control nut. A plsatla nut and TPR 
ferrule on the shorter threaded end (underneath the 
arm) will secure the needle. An addltlonal nut and 
ferrule may be used above the control nut to further 
aecure the needle, however, thla ahould be 
unneceaeary. 



11. Mount the autuator mrm mummbly on the plpet 
rod and the wssh atrtlon ~ u l d e  rod. AdJust actuator 
arm assembly height auah that it Is approxlmatsly 
114" above the wash rtatlon arm. 8saure the 
msmbly to the pipet rod by tlghtsnlng the knurled 
knob. 

Step 12 

13. Secure the needle In posltlon by tlghtonina the 

8tap 11 plastic nut uslng 318" and I 12" open enb wrenihes. 

Notm: Step 12 I8 appllcable only If the test tubes or 
the vlala and thelr caps are shorter than the plpet 
rod travel. If not, raise the pipet (move the llneswitch 
to OFF and then back to ON), and install the needle 
with its polnt ellghtly above the hold down foot 
Flnger tighten the plastlc nut 

12. Install the needle to the deelred poaltion near 
the bottom of the test tube or vlala Do not Install 
through the septa at thla time. Finger tighten the 
plastic nut Raise the plpet rod (move the line swltch 
to OFF and then back to ON). Install the needle wlth 
its polnt ellghtly above the hold down foot Finger 
tighten the plastlc nut 



( )  START m A I Y  IN 8AMPLINQ POll l lON 
1 TUBR ADVANCE WILL OCCUfl 

PAUlE '4 PAUIg UNTIL MANUAL ADVANOR M L M ~ O .  

LOWER IIPCER LOWURI INTO WA8H  TATI ION 

W A l H  ITATION ACTlVl 
WITH MULTlPLl DELAY OUTPUT IlONAL lRNLRAf  l D  
IWlTCH H - 4  BETWEEN PIN8 8 AND 7 

( LOWER I IlPPER LOWERI INTO IAMPLL 

SAMPLE TIME 8 F t  BY 
SAMPLE DWELL SAMPLE 8TATlON ACTIVU 
SWlTCHt8 I P l U  OUTPUT 8lONAL OENkRATCD 
AND MULTIPLIER BETWEEN PIN8 8 AND 4 
lWlTCH H - 3  

RAIIE IIPPBR RAllED FROM 
8AMPLE ITATION 

INTO W A l H  ITATION 

W A l H  TlME IKT DY 
WAIH 8TATION OUTPUT 

WITH MULTIPLIER BlONAL aENlRATUD 
#WITCH H4 BLTWBUN PINS 8 AND 7 

AAlIE 8IPPBR RAlEED FROM 
WA8H lTATlON 

LA8T IAMPLE OUTPUT I ADVANCE ADVANCE TO I NEXT TUBE 

Figure 3-1. Saquenw for tha Autoaampier 
with Sequencer and Warh Statlon 



POWER APPLIED 0 8lPPtR WILL RAISE IN 8AMPLlNO POIITION, 
1 TUBE ADVANCE WILL OCCUR 

PAUSE PAU8E UNTIL MANUAL ADVANCE PREMED 

10 SECOND DELAY AFTER 
FINAL RELEASE OF MANUAL ADVANCE 

DELAY 8RT BY DWELL 
IWITCHE8 84/86 AND 
MULTIPLIER 8WlTCH 81-4 OUTPUT &ONAL OENERATlD 
[NO WASH SWITCH 81-1 "ON"] BRTWECh PlNS I AND 7 

I LOWER I SIPPIR LOWERS INTO SAMPLE 

SAMPLE TIME SET BY 
8AMPLE DWELL SWITCHES 8IPPER IN SAMPLE 
82/83 AND MULTIPLIER OUTPUT 8lClNAL OENERATED 
SWITCH 81-3 BETWEEN PIN8 6 AND 4 

RAISE 8lPeER RAISED FROM SAMPLE 

DELAY SET BY DWILL 
SWITCHES 94/88 AND ACCESSORY 8 1 0 ~ ~ ~  OUTPUT SIGNAL OENERAT ED 
MULTlPLlLR $WITCH 81-4 BElWECN PIN8 8 AND 7 
[NO WASH SWITCH 81-1 "ON"] 

), LAST TUBE IN RED RACK BAMPLED? 

LAST SAMPLE OUTPUT 
SIGNAL OENERATED BETWEEN 
PlNS 2 AND 1 

Flgure 3-2. Sequenw for the Autorampler 
wlth Ssqusnwr and wlthout Warh Statlon 



SECTION 4 - THEORY OF OPERATION 

4.1 DFTAILED THEORY OF OPERATION 
[Refrr to mhmrnatlo, Flgurm 4-11 - 
Powmr Supply 
The + 12 & 20% and + 5  *5% DC auppllw are 
derived from the 12 Vac rma secondary of the power 
transformer, Thls AC potential la rectlfled by diodes 
CR201 and CR202 and filtered by capacltor C201. 
Voltage regulator HY201 provides the +5  volt 
supply at a maximum external current draw of 100 
mA. 

Loglc Clrcult - Poww Up 
Upon power up, translstor Q102 will conduct briefly 
aa determined by RC t l  tant of capacltor C113 
and reststor8 R12l'- and-1 -"% . This sets three 
fllp-flopa conaietlng of HYlOBAIHY100B, 
HY104DIHYl04C and HYl06~IHY107B.  Pin 12 of 
HYlOBA, Pin 8 of HY104D and Pln 8 of HYIOBC will 
be set hlgh ( + 5  Vdc). 

Tray movement by the 117 Vac tray motor B1 Is 
controlled by Trlac Q201. The motor actuation 
sequence Is as follows: When Pln 12 of HY106A la 
aet hlgh and HY107C Is hlgh by prevlouely set Pln 8 
of HY106C and the plpet k In the "up" posltlon, Pln 
3 of HY107A wlll go low. Output Pin 8 of HY106D 
will then go low, Thls turna off Q203 whlch turna on 
Q206 and Q207 providing the gate voltage to Trlac 
4201. 

The tray motor~wlll run, movlng the teat tube racks 
paat the senaor aaaembly mounted on the rear of the 
sampler. The clrcult deslgnatlona of the optlcal 
aenaora are U1 and U2. Aa a rectangular hole 
reaches the aenaor aaaembly Pln 9 of HYIOBF wlll 
drop low. HY108F and HY1OBE are wlred as a 
Schmldt trlgger to supply a fast rise and fall tlme of 
the sensor algnal to Pln 4 of HYl03B. Aa the hole In 
the tube rack reaches the aenaor Pln 8 of HY103B 
will go low, holding Pln 8 of HYIOSD low caualng the 
motor to contlnue running and resetting flip-flop 
HY106 A and 8. Aa the trailing edge of the hole 
reachea the aensor assembly Pin Q of HY1 O8F wlll go 
hlgh, Pln 6 of HY103B will go hlgh caualng Pln 8 of 
HY105D to go hlgh thus turnlng on Q203 whlch will 
turn off Q206, Q207 and 4201 stopping the motor. 

If upon power up the plpet Is down It rnuat flrst rise 
before the tray motor Is allowed to run. Nand gate 
HYlOfD forces the plpet up on tray advance H the 
plpet la down at aample posltlon. Nand gate HY107C 
prevents tray from movlng If the plpet la down at 
aample poaltlon. When Q102 aeta the three 
flip-flopa, Pln 8 of HYlO4D god8 hlgh and Pln 11 of 
HY104C goea low. Two Inverters HYlO2E and 
HY102Q aupply the loglc states of the "up" and 
"down" optlcal sensors. When the plpet Is down Pin 
12 of HY102G wlll be low and a hlgh wlll be found on 
Pln 14 of HY102E. Plna 0 and 10 of HY103D wlll then 
go high caualng output Pin 8 to alao be hlgh. Pln 3 of 
HY104A wlll then go low forclng Pln 3 of HY101 
hlgh, thue turnlng on Q205, 4208, Q202 and plpet 
motor 82. The motor will run untll a flag on the plpet 
arm lnterrupta "up1' optical aeneor U301. Sensor 
output to Pin 6 of HYlO2E will go hlgh supplying a 
low on Pln 2 of HY106A shuttlng off the motor. The 

aame low to Pin 2 of HYlOBA Is also aupplled to Pin 
13 of HY107C thus allowing tray motor 81 to 
advance to the next t u b .  

Advancing Tray Motor 
To advance the tube racks a contact closure, or logic 
level low la applled acroea Plns 1 (clrcult common) 
and 2 of the 15 pin rear panel connector. Thla low Is 
applled to Pln 1 of H Y l W A  aettlng Its output Pin 12 
hlgh and forclng the tray motor to run In the eame 
manner aa described In the power up section. 

If the laat tube poaltlon of the red rack la uaed for any 
purpose other than to 8lgnal the end of the run, e.g., 
repeat cycle aynahronlzatlon; or any tlme the 
sampler Is Indexed off the laat tube poaltlon of the 
red rack by external control, the following tlmlng 
pulaea muat be used to ensure, proper operation: 

50 to 100 mllllaeconds pulse to lndex the unit 
from tube-to-tube. 

300 to 400 mllllsbconda pulee to lndex the 
sampler off the laat tube poaltlon of a red rack. 

Lowsrlng Plpst 
A contact cloaure or loglc level low la applled acroea 
Plna 1 (clrcult common) and 4 of rear panel 15 pin 
connector. Thls low Is applled to Pln 13 of HYl04C 
whoae output Pln 11 wlll go hlgh muaing Pln 8 
HY104D to go low. Pin 4 of HY106B wlll also be hlgh 
forclng Ita output Pln 6 hlah. Slmllarly Pln 1 of 
HYIOSA will go low forclng Pin 3 HYIOSA hlgh. 
Output Pln 8 of HY103D will go high forclng output 
Pln 3 HY104A low turnlng on the plpet motor vla 
HYlOl and Trlac Q202. The plpet motor will 
contlnue to run untll the "down" aenaor U401 la 
Interrupted. Thla wlll force Pln 12 of HYlO2Q low 
turnlng off the plpet motor. 

Ralslng Plpmt 
Thla I8 aCcompllahed by applylng a contaot oloaure or 
loglc level low across Pin8 1 (clrcult common) and 3 
of the rear panel 15 pin connector. The clrcult 
operates the same as lowering the plpet aa 
prevloualy dlecussed except a low Is applled to Pin 13 
of HYlOSC. 

Plpmt to Wash 
The plpet Is rotated to the wash statlon by applylng a 
contact cloaure acroee Pln 1 (clrcult common) and Pln 
8 of the rear panel 15 pln connector, or a loglc level 
low, referenced to Pln 1, to Pln 8. 

Thle low Is applled to Pin 1 of HY103A whose output 
Pin 3 will go low forclng Pln 8 of HYlOBC low If the 
plpet le up. Thls low Is applled to the base of 
translstor Q204 turnlng It off whlch wlll turn on 
Q210. Thla wlll allow current ampllfler Q209, Q211 to 
aupply current to the solenold, energlzlng It and 
rotating the plpet arm to the wash station. 

Plpst to Samplm 
A contact cloaure or loglc level low applied across 
Plns 1 (clrcult common) and 5 will aauae the plpet 
arm to rotate back over the aarnple. Thls low Is 
applled to Pln 13 HYl03C whoae output wlll go low 
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16 PIN CONNECTOR BUFFER 
Pln 

HY102C Tray In motlon 
HYlOZB Last poaltlon of red rack 
HY102F pipet 18 up 
HY I O2H Plpet Is down 
HY102D Sample or Wash 

Pln 10 - Logic level hlgh durlng the tlms tray motor Is moving 
Pln 11 - Loglc level hlgh when last twbe posltlon Is r w h d  
Pln 12 - Lcglc level h l ~ h  when the plpet Is at It8 "up" posltlon 
Pln 13 - Loglc level hlgh when the plpot Is at Its "down" poaltlon 
Pln 14 - Loglo level hlgh when the plpet Is over the mmplo tube. 

Converwly, thls output wlll be low whenever the plpet Is over the wash vlsl. 

Betting fllp-flop HY106C and HY107B. Pin 8 of 
HY106C will be hlgh causing translstor Q204 to 
conduct turning off the current source conalstlng of 
Q208 and Q211. The solenold wlll then de-energize. 
Note that when rotating the plpet arm It must be at 
the up posltlon. This Is accomplished by dlrrabllng 
HYlO3C and HYl03A Plna 12 and 2 If these plna are 
hlgh. They are low only when the plpet Is up. 

Five buffered outputs are provldlng status slgnals 
available at the 16 pin rear panel connector. Listed 
above are pln numbers of the 16 pin rear panel 
connector with the deecrlptlon of these status 
slgnals. 

Control Squmnnr [Rmtmr to Schmmatlc, Flgurr 4-21 
The central processing unit of the aequencer la an 
8748 CPU with l K  ROM and 04 bits of RAM. 

Output ports DBO through DB7 serve to communl- 
Gate with outalde lnstrumentatlon. Data bus llnea 
DB3 - DB7 are actlve low lines to control the 5 
functlona of the sampler. The five functlona are: 

ADVANCE DB7 (advance tube racks) 
RAISE DBB (raise pipet) 
LOWER DBS (lower plpet) 
PIPET TO SAMPLE 084 (move wash aolenold 

nold to sample) 
PIPET TO WASH DB3 (move waah aolenold 

to waah) 

The remaining data bus lines, DBO - 082 (actlve low) 
are uaed to sink the LED current for the three 
optolsolators HY4, HYS and HY6. The Isolators 
eerve to aupply completely Isolated actlve low 
outputs to Inform outalde lnstrumentatlon of the 
status of operation of the mmpler. For example, 
when the laat tube poaltlon of the stop rack Is In front 
of the tube rack sensors of the sampler, Pln 12 of 
HY3 (8748) wlll be low. This wlll sink current for the 
optolsolator HY4 thua allowlng the translator of HY4 
to conduct. 

Four (Internal to the aequencer) output ports 
PI 0-PI 3 supply data to BCD-to-decimal decoders 
HYl  and HY2. The open collector output of the 
74145 decoders feed lnto the switches 52, 53, 54 and 
55. Thla low going algnal coupled through the 
swltchea Is fed back lnto the CPU chlp on Plns 38 and 
37. 

The status llnea of the sampler Informing the 
sequencer where the sampler Is at any one tlme 

(racks In motlon, etc.) are found at ports P20, P21, 
P22, P23 and P27. 

(1 
The four bit switch S1 Is simply four onloff swltchea. 

1. Swltch S1-1 (NO WASH) when In on posltlon 
pulls Pin 6 of CPU low thua the wash station aolenold 
wlll not be energized. 

2. Swltoh 91-2 (TEST) must be left In off posltlon 
as It Is used durlng fabrication of the clrcult. 

3. Swltch Sl-3 In the on pmltlon will multlply (by a 
factor of 10) tlme entered In the sample dwell 
awltches 92 and S3. 

4. Swltch 81-4 In theon posltlon will multiply (by a 
factor of 10) tlme entered In the accessory dwell time 
awltchea S4 and 65. 

4.2 QENERAL OPTICAL SENSOR INFORMA- 
TION - Flve lndlvldual optlcal aenaors are Incorpor- 
ated In the sampler. Three sensors detect the slpper 
rod posltlon and the other two aensors detect the 
posltlon of the tube racke. 

Referring to the achematlc, Figure 4-1, the five 
optical aenaors are depicted as clrcult deslgnatlona 
U1, U2, U301, U401 and U501. Senaor U301 slgnals 
the loglc clrcultry when the plpet la at Ita "up" 
poaltlon. U401 detects the plpet when It la at Ita 
"down" posltlon. U601 detecta the down poaltlon 
when the sampler Is aet up for septum piercing. The 
LED In each sensor U301, U401 and US01 emits llght 
In the Infrared range when 20 mA flows through the 
LED. When the flag, mounted on the plpet arm, 
Interrupts the senaor the phototranslstor will not 
conduct because It Is not reoelvlng llght from the 
LED. Its collector will then rlae to the5 volt supply as 
measured at Pin 1 of the optlcal sensor printed 
clrcult board or Pln 8 of HYl02Q (down) and Pln 6 of 
HYlO2E (up). When the flag 18 not lnterruptlng the 
sensor, the phototranslator wlll conduct and Its 
collector will drop to 0 volts. 

Optical eensors U l  and U2 ere deacrlbed In more 
detail In the electrical adjustment section 6.1. The 
LED current supply dlffers from the upldown 
sensors In that the LED'a are In aerlee. A 10 volt 
supply, derived from zener diode CR103 Is applled to 
the anode. Saturated translstor Q103 and emitter 
resletor R122 suppllea a 40 mA constant current 
source. 
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SECTION 5 - MAINTENANCE, REPAIR AND TROUBLESHOOT INQ 

6.1 ADJUSTMENT OF TUBE RACK OPTICAL 
SENSORS - The optlcal aensora operate on the 
prlnclpal of Infrared llght reflecting off the side of 
the tube racks back onto the aurface of a 
phototranalator. The amount of conductlon of the 
phototranalator Is proportlonal to the amount of IR 
llght atrlklng It. 

The aenaor aaaembly (refer to Figure 5-1) houaee two 
ldentlcal optlcal sensors stacked on top of each 
other. The lower aensor, referred to as "cycle" on 
the achematic, I8 poaltloned to detect the rectangular 
holes on the side of each tubs rack. The upper 
senaor, referred to aa "atop" on the achematlc, Is 
poaltioned to detect the hole located at the last tubs 
posltlon of the red stop rack. 

SENSOR ASSEMBLY 

Figure 5-1. Sensor Assembly 

The two Important parametera are the amount of 
conductlon of the phototranalator when a rectangular 
hole ia centered In front of the sensor and when the 
rack aurface In between holes I8 poaltloned In front of 
the aenaor. Adjustment of the aensors requires the 
use of a voltmeter. 

Remove the case top by looaenlng the two 
quarter-turn acrewa on the underalde of the aampler. 
Remove the black thurnbacrew holdlng the aenaor 
aaaembly to the rear of the sampler. Lift the case top 
and posltlon It dlrectly behind the sampler and 
relnatall the aenaor aaaembly wlth the thumbscrew. 

Cycle Smnoor 
Connect the voltmeter across test polnt TP201 
(negatlve - locted on the rear prlnted circuit board) 
and test polnt TP102 (posltlve - located on the 
forward prlnted clrcult board). Connect the line cord 

to the sampler and move the line switch to ON. 
Record the voltage when a rectangular hole la 
directly In front of the sensor. Thls la accomplished 
by moving the exposed gear on the underalde of the 
shuttle tray untll a mlnlmum readlng Is obtained on 
the voltmeter. Next move the exposed gear untll the 
flat surface of the tube rack la In front of the sensor 
and record the voltage. 

If the dark potentlal (when hole Is centered) la above 
0.6 Vdc or If the llght potentlal (flat aurlace centered) 
la below 6.0 Vdc adjustment of potentlometer R112 
must be made. Turn potentlorneter R112 clockwise If 

counterclockwlae If the 
If thla la not poaalble, 

cleanlng or the sensor aesembly Is 
req u I red. 

Stop Smnaor 
Measuring the conductance of the stop sensor is 
similar. Connect voltmeter across test polnt TP201 
(negatlve) and test polnt TPl 01 (poaltlve - located 
on rear prlnted clrcult board). Place the red tube 
rack In front of the sensor. Record the voltage 
indicated. Manually move the exposed gear as 
before untll a dip la observed on the voltmeter. The 
same voltage llmlts are required as with the cycle 
sensor. Light voltage reading at any place on red 
rack other than last tube position should be 6.0 Vdc 
or greater. The dark reading should be less than 0.6 
Vdc. Potentiometer R l  1 1 wlll require adlustment if 
either parameter Is exceeded. 

Cycle and Stop Sensor Cleanln~ 
Remove the aprlng loaded drip ahleld from the face 
of the aenaor aaaembly. Uslng a cotton swab 
saturated wlth lsopropyl alcohol clean the two 
rectangular wlndows. 

Changlng Llnr Voltage 
Locate the barrler atrip mounted on the rear panel. 
Durlng the followlng dlscuaslon, numbers will be 
uaetd to Identify screw termlnala of the barrler atrip. 
The drawlno deolcta the barrler strlp as It would be 
viewed from the front panel. 

117 VAC 

The blue, blue, white, and black wires located on 
Pins 2, 1,4, and 8 respectively wlll never change. 

5-1 



Pln Color 
7 Green 
6 Brown and whlte 
3 Black 
11 Yellow 
0 Orange 

Chrnglng to 100 VHI- 

Pln ColQr 
7 Green and white 
S No connection. 
3 Yellow and orange 
11 Brown 
9 Black 

C h m n ~ ~ ~ l o  1 I I  V.o -3 
t 

Pln Color 
7 Green and whlte 
5 No connsctlon 
a Brown and black 
11 Yellow 
0 Orange 

6.2 SHUTTLE REMOVAL - If It become8 necea- 
sary to remove the shuttles due to gross splliage or 
breakage, proceed according to the following atepa: 

a. Unplug lnatrument from mains. 

b. Turn the two "drlve baae aeaernbly retalnlng 
faatener", 114 turn counterclockwise. 

c. Remove sensor aaaembly thumbscrew. 

d. Lift entlre top cover and shuttle tray aaaembly 
off of the bottom caae assembly. 

e. Remove the two acrews holding the center hold 
down plate. 

f. All ahutties can now be removed. 

. 6.3 SHUTTLE INSTALLATION - Follow the ahut- 
tie removal procedure for removing shuttles and 
then proceed with the followlng atepa to replace and 
tlme shuttles. 

a. Orlentate the tray aeeernbly auch that the 
TIMING MARK Is closest to the operator and the 
center rail Is parallel to his line nf slght (Flgure 6-2). 

b. Place one ahuttle to the left of the center rall, 
poaltioned auch that the small dlameter aupport poat 
la on the rlght. Push the shuttle Into the near tunnel, 
arnall diameter post end flrst untll the center rlb on 
shuttle aligns wlth the tlmlng mark. Do not dlaturb 
thla shuttle and proceed (ahuttle ehown In Flgure 5-2 
la the correct poeltlon In the near tunnel). 

c. Place another shuttle to the rlght of the center 
rall, such that the arnall dlameter support post Is on 
the right. 

d. Push the ahuttle into the far tunnel, large 
dlameter post flrut untll the edge allgna wlth the 
angle on exlt alds of center fall (am Flgure 53). 

/ FAR TUNNEL \ 

t LINE OF 
SIGHT 

BMALL O I L M E T E  
B U C M R T  COIT 

R IB  

Flgurs 5-2. Shuttle Tlmlng Dlagram 

Flgure 5-3. Tlmlng Posltlon Far Tunnel 

e. Check naar tunnel for 8ame posltlonlng (eee 
Flgure 6-4). 

Note: Edges A and B on far and near tunnel and 
shuttlea need only align wlthln 1 I16 lnch of poaltlon. 

If not, repeat step b through e. It may be neceaaary 
to reallgn center rlb In atep b to 1116 lnch one elde or 
the other of the TlMlNQ MARK. 

f. If condltlona d and e are met at the mrne t h e ,  
proceed with step g. 

g. Without disturbing the two end shuttles, 
replace the remaining ahuttlea. 

Notr: Shuttles are all posltloned the same I.&, small 
dlameter support poat la on the rlght. 

h. Replace center hold down plate. 



Flgurs 5-4. 
Near Tunnel Flnal Tlmlng Posltlon 

6.4 CONTROL SEQUENCER - Troubisshwtlng 
the eequencer can best be accompllahed flrat by 
isolating the difflculty to the sequencer, then by 
atatua teatlng. 

B l lnk ln~  Fsllure Codm 
When a problem wlth the aequencer or sampler is 
detected, the sequencer wlll lndlcate the type of 
problem by blinking a code on the fallure LED at a 2 
hertz rate followed by a 1 aecond pause. Thls wlll 
repeat until cleared by lnterruptlng power or 

# switching to test mode. The sequencer cover must be 
removed to observe the failure LED. 

Port 1 - Sequencer Problem 
Some of plne 27-34 of HY3 not functlonal. 
Teated on power up. 

Down - Sampler Problem 
Down reaponae to lower alpper command not 
recelved wlthln 10 seconds. 

Up - Sampler Problem 
Up response to raise sipper command not 
received within 10 aeconda. 

Advance - Sampler Problem 
In motlon responae to advance command not 
received within 10 aeconda. 

RAM - Sequencer Problem 
Part of RAM location8 1-83 not functlonal. 
Teat on power up. 

EPROM - Sequencer Problem 
EPROM bltsum does not match correct 
biteum. Tssted on power up. 

Slpper to sample - Sampler Problem 
Sipper to eample reaponse to slpper to sample 
command not received wlthln 10 smnda. 

Sipper to waah - Sampler Problem 
Slpper at waah reaponee to slpper to waah 
command not recelved wlthln 10 ssconda. 

Bus - Sequencer Problem 
Some of pins 12-19 of HY3 not functlonal. 
Tested on power up. 

Slpper sensors - Sampler Problem 
Both elpper up and alpper down at same time. 
Teated before raise or lower operatlone. 

Mmnurl Abort Indht lon 
If a manual abort occurs either due to the manual 

advanue button belng prtwsed whlle aequenclng and 
not advancing, or due to a problem wlth rack 
sensors, the failure LED wlll be Ilt until the manual 
advanw Is premed to restart uequencing. 

leolatlng dlfflculty to the sequencer is dons by 
provlng that the sampler olrcultry Is functlonlng 
properly. Dlaconnect the sequencer cable from the 
aampler. 

Short Plna 1 (COMMON) and 2 (ADVANCE) of the 
the aampler 16 pln connsctor. If the plpet Is down It 
ahould ralae then the tube racka ahould advance for 
as long as Pin 2 la ahorted to Pin 1. Pin 10 aa 
measured to Pln 1 should read 2.5 Vdc to 5 Vdc (loglc 
hlgh). 

Short Plns 1 (GO h1/3N) and 4 (LOWER) of the 
8ampler. The plp 6- t ahould lower to the down 
posltlon. Pln 13 as measured to Pln 1 lhould now 
measure CI l T L  loglc hlgh, 2.4 Vdc - 5 Vdc. 

Short Pins 1 (COMMON) and 3 (RAISE). The plpet 
should cyale to up poaltlon and Pin 12 a8 measured to 
Pin 1 ahould now read a logic high. 

Short Plna 1 (COMMON) and 8 (PIPET TO WASH). 
The pipet should cycle to the WASH statlon. Pln 14 
a8 meaaured to Pin 1 ahould now be a loglc low. 

Short Plna 1 (COMMON) and Pin S (PIPET TO 
SAMPLE). The plpet should cycle to sample 
position. Pin 14 aa meaeured to Pin 1 ahould now be 
hlgh. 

If the sampler performs as described above the 
dlfflculty Ilea wlth the eequencer. 

Slnce the memoryof the sequencer is buried withln 
the CPU chlp HY3, removing HY3 wlll facllltate 
determining if the dlfflculty Ilea wlth the&PU or 
discrete components of the aequencer. 

Referring to the functlon table of the 74145 
decoderchlp you'll see with a BCD input of 6 (LHHL 
or 01 10) output 6 (Pin 7) of the decoder should be 
loglc low. Thla can't be measured directly because 
the decodefa output is open collector. But by 
performing the following procedure we can easily 
determine thls functlon. 

FUNCTION T M L L  



A1 DISCONNECT 16 PIN CONNECTOR FROM 
BACK OF SAMPLER. 

A? UNPLUO SAMPLER BY REMOVINO LlNE 
CORD FROM OACK OF UNIT OR FROM 
WALL OUTLET. 

A3 RECONNECT LlNE CORD. 

0. DID SIPPER ROD RAISE? I 

C 

NO 
I 

DlmrlCULTY IS REBET CIRCUIT I R E A K E R  ON REAR 
WITHIN INITRUMENT. PANEL. 
REFER TO BECTIONS 

4 AND 6. ) Y E8 

IF SIPPER ROD I8  DOWN. 
TO r u u  n e l a n T  AND 
POWER WA6 REAPPLIED? 

DID IT  RAISE 
STOP W H E N  

G. DOES SHUTTLE MOTOR RUN7 I 

DID WHITE TUBE RACK ADVANCE ONE 
P O l l T l O N  W H E N  POWER W A S  REAP- 
APLIED? Ilr RED STOP RACK IS UNDER 
l A M P L E  POI lT lON OUl lT lTUTE WHITE 
RACK AND START AT A]. 

ELECTRO~IC DRIVE F. 
MECHANl8M DIFFICULTY. 

REPER TO BECTlONI 
4 AND 6. 

K.  DO THE TEBT TUBE RACK8 ADVANCE 
NORMALLY? 

E. 

SENBIN0 CIRCUIT J. TIOHTEN BLACK fHUMD8CREW ON TUBE 
I 

MALFUNCTION. REFER POIITION 8ENBlNO UNIT. ARE WHITE Y E8 

TO SECTIONS 4 AND 6. RACK8 ON SHUTTLE MfiCHAN18M7 I 

CHECK FOR 6HUTTLE MECHANIBM JAM- 
MlNO BY LOOIENINa THE TWO OUARTER- 
TURN SCREW8 ON THE UNDEROIDE OF 
T H E  BAMPLER TRAY. REMOVE T H E  
BLACK THUMBBCREW HOLDINO T H E  
TUBE POSITION SENSOR. THE TOP CASE Y 
AND IHUTTLEO MAY BE REMOVED AL- 
LOWINO MANUAL MOVEMENT OF SHUT- 
TLES. THE LlNE CORD 6HOULD BE RECON- 
NECTED TO BEE IF MOTOR RUNS. 

IF THE SAMPLER OPERATE8 

ES 

DO THE RACKS ADVANCE ONE TUBE IF 
MANUAL ADVANCE I8  PRL8SED lRlEFLY? 

CORRECTLY 
AS INDICATED move. THE D l r r l c u L T Y  
M U I T  LIE IN  INTERFACINO OR THE OUT* 
PUT BIONALB FROM THE CONTROLLINO 
INITRUMCNT. 

DEPRESf MANUAL ADVANCE SWITCH ON 
REAR PANEL OF I A M P L E R .  RACK8 
snoum Move UNTIL MANUAL ADVANCE 
IS RELEAIPD. 

Flgure 5-5. Troubleshootlng Flow Chart 





Short Pins 27 and 30 of CPU socket to common 
allowlng Plns 26 and 29 of CPU socket to float hlgh. 
The above la the number 6 In BCD. 

Place 3.3K ohm reslstor across 6 volt dc aupply and 
Pln 7 of HY2. Pin 7 of HY2 should now be low 
whereas all other output pins should be hlgh. 

If the 74146 decoders prove to be functlonal and the 
5 awltches are proven to be functlonal wlth an 
ohmmeter the dlfflculty must Ile wlth the CPU chlp. 

5.6 ADJUSTMENT OF PIPET ARM ROTATION - 
The rotatlonal speed of the plpet arm Is determined 
by the current to the rotary solenoid, and the leakage 
rate of the air cylinder damper for the arm. The air 
damper can be uaer adjuated wlth a amall 
acrewdrlver. Amem to the adjustment Is through a 
hole located In the, aatuator arm mernbly to the 
right of the knurled knob eecurlng the aesembly to 
the plpet rod. A clockwise adjustment of the acrew 
wlll slow the aped  of the plpet arm rotatlon, 
counterclockwise wlll Increase It. 

5.6 INSTALLATION OF TEFLON TUBING ONTO 
SEPTUM PIERCING NEEDLES - Remove any 
remalnlng Teflon tublng or ahrlnk tublng from the 
end of the needle. Soften the Teflon tublng In hot 
water (180.F). S11p approximately M" of Teflon 
tublng over the end of the needle. 

Note: Hold the Teflon tublng wlth the semi-abrasive 
materlal e.g., paper towel, when forcing It over the 
needle. To asslet, It may help to partially stretch the 
ID of the tublng by temporarlly flttlng It over tapered 
tublng or rod almllar to the pointed end of the 
needle. 

Slip the ehrlnk tublng over the Teflon tublng and 
needle so there la an equal amount of shrlnk tublng 
below the Teflon tublng as there Is above the needle. 
Warm the ahrlnk tublng to 2 W F  and maintain until 
the tublng Is sufflclently tight. This may be 
accompllahed with a heat gun. 

- . . . . . . . . . 
TUBINQ 

5.7 WASH VESSEL TUBINQ INSTALLATION 
[rater to Flgure 5-61- 

Grrvlty Applhtlon - 
The top apout requlres 5116 ID tublng and the 
bottom spout requlrea 3/16 ID tublng. 

Pump Appllmtlon - 
The top bpout requlres 5/16 ID tublng plus the 
TUBING CONNECTOR (aupplled) to connect to 1 18 
ID tublng. 

The bottom apout requlres 3116 ID tublng. Use 
TUBING CONNECTOR (supplied) to connect to 118 
or 1 I16 ID tublng. 

5/18 IDTUBING FOR 
QRAVIIY APPLICATION 

TUBING CONNECTOR 
(SUPPLIED) FOR PUMP APPLICATION 

118 ID  TUBINO TO PUMP - a 

TUBINQ CONNECTOR 
FOR PUMP APPLICATION 

\ 1, 118 ID TUBING TO PUMP 

3116 10fUBlNQ FOR 
GRAVITY APPLICATION 

k 1 1 1 8  ID  TUBINO TO PUMP 



Form 11887 REPLACEMENT PARTS LIST 

ITEM 
NO. 

1 
2 

3  
v 

4 

5 
7 

6 - 
7 

8 

9 

DESCRIPTION I I 
Sensor Assembly 
Screw Assembly 

2 Contact Panel Mount Socket I I 
15 Contact Socket 

Circuit Breaker 250V 1 amp 

Circuit Breaker 250V .7  am^ I I 
3 Pin Panel Mount Plug I 1 

Stud Retainer I I 
I s t u d  # 2  Oval I I 

. . . . . . . 

Spur Gear 

S h u t t l e  Gear 

Spur Gear Bushing 

Terminal Plua 

Terminal Plug Housinq 

Motor 

Logic Circuit Board (see Sheets 5 and 6 )  

Power Circuit Board (see Sheets 7 and .E ) 
-. . - 

8-Pin Socket 

Transformer 

Sipper Assembly (includes Items 2 2 - 3 0 )  

Cam-Lifter 

Spr ing  P i n  3/32 x .500 

Spring 

Interrupt 

- 

t 
2 7  

28 

29  

30 

31 

3 2 

3 3  
b 

34 

35  

I 1 

Lifter Assembly (includes Items 28 & 30) 
rn 

Roll Pin 3 / 3 2  x ,250 
Sipper Motor 

Sipper Rod 

Shuttle 

Drip Pan 

Differential Gear Assembly (includes Items 3 4 - 3 7 )  

Sensor 
Drive Gear - 





18CO Form MB7 REPLACEMENT PARTS LIST 

DESCRIPTION 

1 Shuttle Gear I 

1 8 m  Red Stop Rack 

l8mm White Rack 

16mm Red Stop Rack 

16mm White Rack 

12/13mm Red Stop Rack 

12/13mm Whita Rack P 

1 Side Mount Recentacle I 

Sensor Mounting Block E 

28mm Vial Rack-Red B 

28mm Vial Rack-White B 

Rocker Switch DPDT CSA 4 A  T 



LOGIC BOARD 



Form #BBB CIRCUIT BOARD 
REPLACEMENT PARTS LIST 

LOGIC BOARD 

ITEM I DESCRIPTION I REFERENCE 
NO. DESIQNATION I 

Capaci tor  1 0  Mfd 20 . V  

Diode 1N914 

Zener Diode 1N4740 

IC T i m e r  NE555V 

IC TTL o c t a l  74LS240 
I C  D i u i t a l  TTL 7 4 3 2  

IC Quad 2  I n p u t  SN7400N 
-- 

IC AND Gat@ 7408 

I C  T r i  3 I n ~ u t  SN74lON 

1 2  P i n  P l u g  PCB Mount 
-- 

7 P i n  Plus PCB Mount 

6 Pin P l u g  PCB Mount 

5 P i n  Plug PCB Mount P104 

T r a n s i s t o r  2N3702 QlO 1 

T r a n s i s t o r  2N3704 Q102 ,Q103  

Pot C e r a m i c  1 O K  1/2W R l l l , R 1 1 2  



POWER BOARD 



ISCO Form M88 CIRCUIT BOARD 
REPLACEMENT PARTS LIST 

POWER BOARD 

ITEM 
NO. - 
99 - 
100 - 
101 - 
102 - 
103 

105 

106 - 
107 - 
97 - 

DESCRIPTION REFERENCE 
DESIQNATION 

I I 

Capacitor 4000 Mfd 25 V I C201 I I 
Caopacitor 1.0 Mfd 35 V I C205 ID I 
Diode IN5060 I CR203 -CR205 1~ I 

G 

Voltage Regulator HY201 D 

8-Pin Plug PCB Mount 1 P20l I I 
G 

I 

7-Pin Header Socket IF, - 
Transistor 2N3704 Q210, 4203, 4204, 

4205, 4206,4212, 4213 T 

Fuse 3 Amp F201 K 

SCR 2N5755 / 4201, 4202 I F  I 
Transistor 2N3702 1 4207, 4208 I D  I 
Spacer 4201, 4202 F 

I 

Heat Sink 4201, 4202 F 

Transistor 2N6107 4209, 4211, 4214 T 

Diode IN5400 CR201, CR202 K 

Capacitor 22 MFD 15 V C210 T 





I DESCRIPTION I 
, Wash S t a t i o n  Asaemblv b c l u d e s I t e m s  2 2  25) - 

--Assembly_(, 17 - l9) 
Tubinq Guide 

Washout Vessel 

Nut Modification 

Screw Assembly 

Bearinq Assemblv I 
I 

1 3/8 1nte6agl Tooth Lockwaeher I 

I Pan Head Screw 3 - 48 x 1/4 I 
1 

I Solenoid Modification I 

I Screw Assembly I 
I R o d  Guide I 
Washout Vessel Bracket 

Clip 





REPLACEMENT PARTS LIST 

DESCRIPTION I 
Tubinq Guide I 
Nut Modification I 
Sipper Guide Holder ! 
P i p e t  Arm Assembly (Includes Items 2,3. & 6-10) 

Screw Assembly 10-32 x 3/8 

Sipper Pipet Arm 

3/8-24 Nut ft --* 
r 

4 

3/8 I n t e r n a l  Tooth Lock Washer 





Form nW.7 
REPLACEMENT PARTS LIST 

DESCRIPTION 

1 Connec to r  Nut 

L m 

3 Bulkhead Union 

5 Washer 

6 N u t  

7 F e r r u l e  . 0 5  ID 

8 Need le  1 9  Gauge 

9 Hold Down Foot 

I col lar  ! I 
11 I Hold Down Rod I I 
12 1 1 Needle 1 8  Gauge I I 
1 3  1 I Need le  Mod Solid Poi& I 

I I I 
1 4  Needle Kod S o b d  Pni nt 





REPLACEMENT PARTS LIST 

DESCRIPTION REFERENCE 
DESIQNATION 

IC Optical Isolator H74A1 I 
Switch - SFST 
Switch - Rotary S 2 , ~ 3 , ~ 4 , ~ 5  

I Housins for 15 P i n  Plus I I 

I * When o r d e r i n a .  dease  be surd I 
to indicate t h e  g d i q i t  part I I 





ADDENDUM 

To ensure proper operatlon: when using an external controller, the 1290 line swltch must 
be in the ON position before powering up the controller. 




