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comnrunication with the Bandolero Autosampler is via reiay contacl ciosurcs. There are 2

outgoi^g relays in the Bandolero: sTART and PUMP. Tlrere are 2 incoming contact closure

itriil"irp*Jt"d from the sRt GC: READY and RUNNING. READY if.onr the sRl GC to the

AJnOotero): OPEN Relay starls the Bandolero, CLCSED Relay nreans SRI GC is not ready

sinii frro, the Banrioiero to the SRt GC): CLSSED Relay should start the SRI.GC Relay is

hetd CLbSED until it hears baek from the GC thai tire run has stafied run ing RUNNING (front

the SRI GC to the Bandotero): CLOSED Relay means the SRI GC rirn has started RUNNING is

opti<lnaf , a time delay in the Ban<Jolero can be rrsed :f the GC dosn't have this signal PUMP

lfrr:m the Bandoleroio a power relay controlling the Cunrp.l: CL.OSED Relay means vacuufi
pump oN, oPEN Relay means vacuum p.,rmp oFl- PUMP is optional. some people choose to

run their vacuum pump continuously. Firit you get the $Rl GC ready to r{in a batch Then v'rhen

you turn the Bandolero power on arid it witistart an injection cycle as soon as it sees a READY

bffN Retay. The best vacuum pump wouid be a 2 stage ciaphraEm pump' 1t need not have a

high fiow raie capacity. The goai is to attain 27" t'lg ar better vacuunl v;ithin 10 seconds or so.

Mlny labs can find one of thLse laying around. There are rebuild kits for old units. This is an

exampie of an off-the-shelf remote relay that can be used to run the vacuurYl pump:

nttps:iidlidirect.com/coilectionslfrontpage/productsliot-power-relay I don'l $gl. pYmps or rernote

i"elays" They can more easi,y be foundiooally. Bob Rousseau 530-219-3527 bob@xyztek'com
xyzTek.com



NOR|.|AI- OPERATION
If you turn po|/er on to the Bandolero, it !,uiII start running normally. If no GC is connected to the Bandolero the

Bandolero l,li]l do it's normal injection cycle continuously (because there i5 no READY control from the GC). If the
6C is connected, the Eandolero {ilL vrait for the READY signal froln the Gc to do an injection. It wil.l. then wait forthe next READY siBnal fror the GC.

l{omally when the Bandolero is turned on, the first thint it does is close then open each valve. you can hear thevalves click and see then close and open if you took cl.osely. This is an easy realiiy check you should do wheneveryou turn on the Bandolero.
There is a rEgnetic sensoa behind the LED Lights. If there is a nagnet mounted in the belt near the bottcm end ofa vialr the Bandolero t/ill stop when that vial and [agnet ove into position in front of the sensor (inline with theneedle). fhe top light will fl.ash red until you aemove the magnet and RESET the Bandofero.
The phono jack on the rear panel is for conttolli.ng a vacuum punp th.ough a relay. The absolute maximum currentratj.ng is 500 na. The output impedence is 3oo ohms. The jack provides a +12v signal to turn on the vacuum pumpthrouth an "IoT Po$er Relay',, or an SSR that accepts a O- 3V to 32V to turn on.
The snall button on the rear panel of the Bandolero is the "RESET" rt will start the Bandolero frofi the beginnintas if the po{er was shut of then turned back on.

TESTING I,IOOES

The "BUTTott" is a small button on the top front of the Bandolero next to the LED lightsIf you hold the EUTTo dolrn a5 you turn on pouJer or RE5ET the Bandolero it HiIl start one of the testlnt modes.l'Jhile still holding the BUTTON down for a few seconds, the LED lights r./i1,1 chante (olor indicating the speciat nodeof ope.ation (Green, then orante, then I'tagenta). when the desired mode col.or is lit, Iet go of th; BUTTo and that
mode will start. Magenta Hode is not an end Llser functj.on.

Green l{ode: Test the valves. Pushing the BUTToN wilt close ahd open the valves. fhe tights lrill be Green when thevalves are open and Red rhen they are closed. Hold the button do$n and it v,/ill continue o[ening and c].osing vafves.Release the button rhen the valves are in the desired state.
orange l'1ode: Test the injection cyc]e. Pushing the BUTToN will single step through the injection cycle. Each timeyou push the button the progran will continue to the next step.

"oRAtiGE MOOE " Singte Step Iest:
As-if there is a Hatnet blocking the run, top LED is REO and nothing is happening.

Press BUTTOII to continue
Llaiting for the READY signal fron GC, bottom LED is Bl.ue, top LEO is 6reen.

Press EUTTON to continue
Pump turns oN, Vacuun Valve opens, Needle valve opens, bottom LED is 6reen, top LED is ye]l.o$J. ..Flushint,,

Press BUTToN to continue

Untitl.ed

Needle Va1ve Closes, top LED is l.lhite. ,,Evacuatint..
Press 8UTToN to continue

Needle hoves It{, Top LEO is flashing Green, then Top LED is Green,
Press Bulfolil to continue

Vacuum VaLve Closes. "Isolating the Sanple Loop with a vacuum,'
Press BUTTON to continue

Need1e Valve opens. "Filling the Sanple Loop..
Pness ElJTTot{ to continue

Needle ltloves OUT, top LED is flashing Green then top LEO is Green.
Press BUTTON to continue

Sending Start Signal to GC, bottom LED is Blue
Bottofi LED is Flashint 6reen then Bottoit LED is Green. ,,The GC has

Pness EUTTON to continue
Vacuum Valve Opens, fop LED is yellow. ,.Flushing.,

Press BUTToI{ to continue

"Needle is moving"

" Equilibrating to ambient pressure.'

Punp turns oFF, Iop L€D is Green. "Ihe GC j.s still running, no READY signal yet fron GC"

.In addition, the best way to actuall.y test the valves and visualize their operation is to connect their tube toair and watch the bubbles fron their other tube in a beaker of water.
To test the remote start from the Bandoreno to the Gc, (onnect an ohm meter (volt meter) across the 2 red wires.tet it run and u/atch for th€ resistance drop to zero r,,hen the START signal is sent (put ii in continuity mode andListen for the beep).
To test the READY signal with the Bandol.ero not connected to the GC, hold the yellow wires totether and turn onthe Bandolero. rt will stop until you disconnect the yel.l.oe/ lJi.es forn each other. The bottoil LEo r/itt be BIue whileit is waiting for READY and turn Green when it receives the READY signal. (e/hen you disconnect the yerlo!, wires).
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Bandolero Autosampler I nstallation

December 2024

Plug the Bandolero supplied red and
black wire cable into the back of the
Bandollero to control a vacuum pump.

The vacuum pump does not need to run
constantly and its much quieter if it only
operates during the part of the Ban-
dolero cycle where is evacuates the
sample path.

The red wire goes to the + input of a ze-
ro crossing solid state relay ( SSR ) like
the one shown in the photo.

The black wire goes to the - input of the
zero crossing SSR.

The other two screws on the SSR con-
trolthe line voltage powering the vacu-
um pump. ln the photo, a US type pow-
er jack is what the vacuum pump plugs
into. User should mount the SSR
in a safe location since there is
exposed high voltage.

hc

Bt<E ReD

-ro Bnl;DxfZd

310-214-5092 www.srigc.com

t/&c-

ssR

SRI

eo/,grz

Page 11

a
.rt

7t

q

t.

n
\





Bandolero Autosampler I nstallation

December 2024

Once the wires are connected, mount
the interface board so the external
green connector protrudes thru the pre-
punched hole in the GC's right side.

Connect the multi-colored flat cable from
the back of the Bandolero to the green

connector. The multi-colored cable is
broken out into two yellow and two red
wires. lt does not matter which yellow
wires are connected to which screw ter-
minal as long as they are connected to
the conect screw terminals

..o

rr +..r ^ ^.1a ^,i.1I 
1
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Bandolero Autosampler I nstallation

December 2024
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The green/yellow wire is connected to
one of the chassis ground studs located
at various points around the inside of
the GC chassis

There will usually be a ring terminal
crimped onto this wire already.

The blue/red wire is connected to the
+12 volts terminal on the amplifier
board. This wire powers the interface
board.

The grey and white/grey wires are con-
nected to the "oven" board where there
is a two position terminal block at the
edge of the board. This relay closes
when the GC ready light illuminates.

This triggers the Bandolero to start a cy-
cle as long as Relay B is also activated
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Bandolero Autosampler I nstallation

December 2024

The wires connected to the interface
board are color coded.

When we say green/black it means the
wire is green with a black stripe.

The green/black wire is connected to the
"Digital ln 1" terminal on the A/D board.

There will probably already be a green/
black wire in this terminal from the start
switch on the GC front panel. This wire
is used to start the GC run. Both green/
black wires can be connected to this ter-
minal so the GC can be started either
from the front panel or from the Ban-
dolero.

The red/orange wire is connected to
"Digital output B" on the tuD board.

This wire gives the Bandolero permis-
sion to run when Relay B is activated.
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The Bandolero Autosampler is con-
trolled by a small interface board which
is mounted in the SRI GC.

This photo shows the board with many
wires connected from it to the GC before
the board was physically mounted in the
GC.

Verify that there are two jumper wires
connected to the board in the positions
shown.

The interface board will be mounted un-
derneath the amplifier board so that the
green connector part of the board pro-
jects thru the GC's right side where
there is a pre-punched hole.

SRI Page 7
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Bandolero Autosampler lnstallation

December 2024

A/D board

Oven board

Differstview of amp. A/D and in-
terface boards

AmffierBoard

lnterface Baord
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Bandolero Autosampler
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A typical Event table used with the Ban-
dolero is shown.

Relay H inhibits the Ready lite on the
GC from illuminating. The Bandolero is
waiting for the Ready lit to start its next
cycle so Relay H makes sure it stays off
until the GC is really ready for the next
run. Relay H turns off at the end of the
run 9.9 minutes.

Here is the same event table but the
vacuum pump is turned off by Relay D
at .7 minutes. The Bandolero has fin-
ished its cycle by this time so no need to
keep the vacuum pump running.

At 9.95 minutes Relay D turns the vacu-
um pump back on in preparation for the
next Bandolero cycle.

To make this work, Un-check the box in
the EdiUOverall screen labelled "Reset
Relays at End of Run"
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Bandolero Autosampler

May 2023

I njectorr'" Sarnple I njection Method
rn ^Fcr,*rd.-. 

F i rr. rrr"r. h::r:'..drh tdtt . ririrdt rerrlrn!€l1rr Jlt]. r* * .tE.6 !*! r h -a:rrs... {n hffra !r! q-tt

tr-: =:l

Flush

\J \J
V\J

This diagram shows the Bandolero cycle. lt is important to understand that the
vacuum pump evacuates the loop(s) to some pressure like 28"Hg ( about .1 at-
mosphere ) but not to absolute zero pressure. so there are still some gas mole-
cules in the loop when the needle punctures the Exetainer. The residual gas mol-
ecules have to go somewhere so the volume between the loop and the down-
stream pinch valve has to be large enough to contain those molecules when the
loop equilibrates to atmospheric pressure.

similarly, the volume of the tubing between the upstream pinch valve and the
loop has to be large enough that the slug of ambient air which flows towards the
loop ( in the fill part of the cycle ) does not reach the loop.

SRI Page 4
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Bandolero Autosampler

May 2023

This photo shows the Bandolero con-
nected to a SRI Greenhouse Gas GC.
Exetainers are commonly used to col-
lect gas samples in the field.

The Bandolero can mount anywhere the
belt containing the Exetainers is free to
travel.

The Bandolero interfaces to the GC with
two sets of wires. The two yellow wires
start the Bandolero cycle when the con-
nection between the yellow wires is bro-
ken ( open contact ) not when the con-
tact is closed.

The two red wires start the GC when the
Bandolero equilibrates the loop con-
tents.

Note that the yellow wire label on the
GC is wrong, but the wires are connect-
ed correctly.
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Bandolero Autosampler

May 2023

I

The "Bandolero" autosampler starts its cycle when the GC ready signal illuminates.

1) The Blue pinch valve opens to let the vacuum pump evacuate the sample loop.

2) The Blue valve closes leaving the loop under vacuum

3) The syringe punctures the vial.

4) The Green pinch valve opens allowing the sample to flow into the sample loop.

5) The syringe retracts, allowing ambient air to flow into the tubing connecting the
syringe to the sample loop. The air does not reach the loop, but allows the loop
to equilibrate to ambient pressure.

6) The 10 port valve injects the loop contents.

To order: Price as of May 2023. Price subject to change

8640-1000 'Bandolero'vial autosampler with 100 vial bett. $7495.

With universal 12volt power supply

lf purchased with an sRl Gc, there will be a power plug which can be controlled
from the PeakSimple software into which you ctln plug any vacuum pump up to
200watts. The vacuum pump itself is not included.

SRI 31 0-214-5092 www.srigc.com
Page 2
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Bandolero Autosampler

May 2023

The "Bandolero" autosampler for 12 ml
Exetainer vials is a low cost solution for
Greenhouse Gas applications and other
gas samples.

The 12ml Exetainer vial is widely used to
collect samples in the field and costs
about 90 cents.

The "Bandolero" comes with a 100 vial
belt

310-214-5092 www.srigc.com
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Bandolero

mounted on SRI

8610C GC
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