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Operating Instructions
For Model 7125
Syringe Loading Sample Injector

1.0 INTRODUCTION

The Model 7125 Syringe Loading Sample
Injector is a rotary valve designed for high
performance liguid chromatography. Supplied
with the valve in a separate bag are the
fellowing items (see Fig. 5B):

a) Two socket wrenches;

b} Cne open-end wrench;

¢} Two 22cm long tubes (C.51mm 1.D.} for
vents,

d) Fourtube fittings (threaded bushing and
ferrule) for tubing connections to valve ports;

e) One 7125 needle port cleaner;

) Two #8-32 screws for valve mounting.

The 7125 is supplied with a #22 ga needle
with a CTFE hub (part #7215) which is shipped
inserted in the need'e port (underneath the red
protective cap). This needie should be
removed from the port before use of the valve,
but it should be left fully inserted in the port
during perlods of idieness to keep the needle
seal properly sized.

The s#indard sample loop supplied with the
7125 is the 20 microliter size {part #7022).

Foliowing are the standard sample loops
available. Each loop is supplied with fittings for
direct connection to the valve.

Sample Loop Tubing bore
siIze

Catalog

number migroliters mm inches
7020 5 18 007
7021 10 .30 .01z
7022 20 51 .020
7023 50 51 020
7024 100 .51 . .020
7025 200 76 030
7026 500 76 .030
7027 1000 76 .030
7028 2000 1.00 .040
7029 5000 1.00 040

2.0 WARRANTY

Rheodyne preducts are warranted against
defects in materials and workmanship for a
period of one year following date of shipment.
Rheodyne will make repairs or replacements
free of charge upon return to the factory,
transportation paid, of the defective item.

3.0 THEORY OF OPERATION

The Model 7125 is a six-port sample
injecticn valve in which loading of the sample
loop is accomplished with a syringe through a
needle port built into the valve shaft.

Figure 1 shows the flow diagram of the
valve. The six small circles represent the ports
in the valve slator (rear of injector). The two
heavy arcs represent the connecting pas-
sages in the rotor seal. The larger circle
represents the needle port (in the rotor seal).
The needle port is used tofill the sample loopin
the LOAD position. In the INJECT position the

loop is switched into the solvent stream and
the needle port is vented through valve port 5.
Rotation of the knob through 60° switches the
valve from LOAD {CCW) to INJECT (CW).

Pump

Column

Needle
Port

Lcop
LOAD

INJECT

Fig. 1: Model 7125 Flow Diagram

Figure 2 shows the needle port geometry.
When the syringe needle is fully inserted, the
flattip of the needle touches the flat face of the
stator so that the entire velume of sample
discharged from the syringe enters the stator
passage which is part of the sample loop.
Therefore, all of the sample discharged irom
the syringe becomes injected onto the
column. There is no sample loss.

The flat stator face is pelished alumina
ceramic — a hard surface which cannot be
damaged by the needle tip.

Maximum operating temperature of the
Model 7125 is 80°C.

Two methods of loading the sample can be
used: The complete loop filling method and

()-I— Sample Loop

-—— Stator

the partial filling method. Following is a
description of these methods.

3.0.1 FILLING THE LOOF COMPLETELY

This is the conventional method in which an
excess of sample is used to insure that the
sample loop is completely filled. The volume of
sample is determined precisely by the loop
volume and the highest degree of precision is
obtained. The method is explaired in Section
6.0.1.

3.0.2 PARTIALLY FILLING THE LOOP

if only small quantities of sample are
available, this 15 the method of choice.

In this method a microsyringe is used to
determine the volume of sample delivered to
the loop. The lcop has been previously filled
with selvent from the last run and the syringe
delivery causes the solvent to be displaced by
the sample. The displaced solvent exits from
vent tube 6.

With this method il is possible to inject
samples ranging from less than one microliter
up to approximately 50% of the loop capacity.
Sample loops can be used on the Model 7125
ranging from & microliter capacity up to 5
milliliters. The partial filling methad of injection
is described in Section 6.0.2.

4.0 GETTING STARTED

To prepare for initial use of the Model 7125,
you should follow the installation and start-up
instructions in sections Sand 6. Alsobe sureto
read the CAUTION and WARNING notes in
section 4.1, Sections 7, 8 and 9 give helpful
operating suggestions, maintenance and
servicing information.

Wt— Stator
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{-at—————— Needle

Fig. 2: Model 7125 Needle Port Geometry
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4.1 IMPORTANT SAFETY NOTICES

4.1.1 CAUTION: Be suretouse the proper
size of syringe needle to
avoid damage to the
valve. See Section 4.2.

4.1.2 WARNING: When using the Needle

Port Cleaner, discharge
the syringe slowly to
avoid squirting solvent
back at yourself. See
Section 5.1.

When using sample
loops larger than the 100
micreliter size, protect
yourself from the rapid
ejection of mobile phase
coming cut of the neadle
port when the valve is
turned from INJECT to
LOAD. See Section 9.9

4.1.3 WARNING:

4.2 USING PROPER SYRINGES

In both methods of sample leading it is
necessary lo insert a syringe needle into the
needle port. In the complete filling method it is
possible to use any syringe with Luer tip
together with the needle supplied with the
7125, in the partial filing methed, conventional
low pressure microsyringes can be used.
These are available from several manufac-
turers and should have the following needle
specifications:

Needle dimensions: 0.028" 0.D. x 2" long,

without electro 1aper.

Point style: 80° (sguare end).
Failure to use needle of proper size can result
in damage to the injector.

Rheodyne also supplies suitable micro-
syringes. Fellowing are the part numbers:

7201  10ul Syringe
7202  25ul Syringe
7205  50ul Syringe
7210 100ul Syringe
7225 250ul Syringe
7250 500ul Syringe

5.0 INSTALLATION

a} Figure 3 shows the panel holes required
for mounting the Model 7125. In addition you
may need a hole to run the two vent lubes
through the panel. Maximum panel thickness
is 0.19". To mount the valve, first remove the
knob by loosening the two knob set screws,
Use'the two #8-32 screws supplied to fasten
the valve to the panel.

If the Rheodyne #7161-020 Valve Position
Sensing Switch is 1o be used, refer to the
mounting tnstructions for that accessory.

b) When replacing the knob be sure thatthe
{wo set screws are tightened securaly on the
two flats on the shaft. The third threaded hole
in the knab is left blank. The set screws should
be tightened only on flats.

*Vespel and Teflon are trademarks of DuPent.

CAUTION: To avoid liquid squirting back at
you, discharge syringe stowly.

Syringe Barrel

Needle Guide

0

JmE

Meedle Port Cleaner

Knob af Valve

Fig 4: Use of Needle Port Cleaner

¢) Connect the two 22cm long tubes {sup-
plied) to valve ports 5 and 6. Use the longer
threaded bushing on port 6, and the short one
on port 5. Both of these tubes should be bent
so that their ends point downward to facilitate
collecting the vented liquid.

To prevent siphoning effects, the outlet
ends of both tubes should be at the same
horizontal level as that of the needls port.

d) Connect pump to port 2 and the column
tube to port 3, using the longer threaded
pushing for the column tube. Leave the
column disconnected from the valve during
initial cleaning operations.

The use of a Rheodyne Column Inlet Filter
will protect your columninlet frit from plugging
from particles in the sample or from pump and
valve wear particles.

5.1 USING THE NEEDLE PORT CLEANER

Connect the 7125 Needle Port Cleaner (part
#7125-054) to a syringe as shown in figure 4. A
syringe of at least 2 ml capacity with Luer tip
{not Luer Lock) is recommended — such as
Rheodyne part #7252. Use the cleaner t¢ flush
out the needle port with mobile phase with the
valve in the INJECT position. To do this, push
the tip of the cleaner against the conical
opening of the Needle Guide and discharge
the syringe slowly. Observe WARNING 4.1.2.
The discharged liguid can squirt back at you if
you are not careful.

5.2 INITIAL OPERATION

To clean out the valve and prepare it for
connecting to the column, establish solvent
flow through the valve. Turn valve 1o LOAD,
then INJECT (1o fill the sample locp). Use the
7125 Needle Port Cleaner to ftush cut the
needle port with about 1 mi of mobile phase.
This will leave the needle cavity filled with
mobile phase. The excess solvent will flow out
port 5 and leave vent tube 5 filled with solvent.
Repeat the flushing step with the valve in
LOAD position. This will fill vent tube 6.

Before connecting the vaive to the column,
make some practice injections using mobkile
phase. Follow the instructions in section 6.
After practicing, connect the column and
proceed with the chromatography.

6.0 MAKING AN INJECTION

6.0.1 FILLING THE LOOP COMPLETELY
This is the conventional method in which

the volume of sample injected i5 precisely

determined by the votume of the toop plus

valve passages. Use a syringe of suitable
capacity together with the #22 ga needle
supplied (90° point).

a) Observe WARNING 4.1.3 andturnvalve
to LOAD.

b) Load the syringe with sample.

c) Insert the syringe needle into the needle
port all the way until the hub almost-touches
the needle guide. The needle tip will touch the
stator face. Do not push hard onthe syringe —
just be sure it is bottomed.

d) Gently discharge the syringe to com-
pletely fill the loep.

e) Leavethesyringeinpositionandturnihe
valve to INJECT.

f) Remove the syringe.

g) Alternatively, use the syringe to suck up
the sample from the vial into which vent tube 6
is dipped.

h) Be sure that the loading passages have
been flushed with solvent after the last
injection to prevent cross-contamination
petween runs.

i} In this method, vent tube 5 is not used.
Flushing of the needle port and valve
passages '8 done with the valve in LOAD
position.

In the complete filling method, an excess of
sample must be used because the fluid
velocity in the sample loop tubing varies froma
maximum at the tube axis to zero at the wall.
As sample pushes solvent ahead of it during
loading, the locus of the sample-solvent
interface becomes diffuse. Solvent remains
along the wall. The amount of samplg in the
loop approaches iis maximum value
asymptotically. About 2 to 3 loop volumes of
sample are required to achieve 95% of
maximum, This is the minimum reccmmended
for good precisicn, but 5 to 10 loop volumes
will provide better precision. You ghould
determine this experimentally for yourself,

6.0.2 PARTIALLY FILLING THE LOOP

In this method, the syringe delivery
determines the sample volume injected (see
Section 3.0.2).

a) With valve in INJECT position, use the
7125 Needle Port Cleaner (part #7125-054) to
flush out the needle port with about 1 ml of
eluting solvent. This will flush cut residual
centamination from the previous injection.
The flushing liguid will exit out of vent tube 5.

NOTE: See Section 9.3 for possible
elimination of this flushing step.

b) Observe WARNING 4.1.3 and turn valve
to LOAD.
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Fig. 5A
Rotor Seal Origntation (Viewed From Stator)

t) Loadthe syringe with the desired sample
volume.

d) Insert syringe needle intothe needle port
all the way until the hub or barrel aimost
touches the needle guide. The needle tip will
touch the stator face. Dg not push hard on the
syringe — just be sure it is bottomed.

e) Gently discharge the syringe centents.

f) Leave syringe in position and turn valve
to INJECT.

g) Remove the syringe and leave the valve
in INJECT position.

In the partial filling method, no more than
haif a loop volume of sample sheould be passed
into the loop in order to maintain volumetric
accuracy. With larger volumas some of the
sample is lost out vent tube 6. This is because
of flow velocily inegualities throughout the
loop tubing.

7.0 ADJUSTING FOR HIGHER
PRESSURE OPERATION

The three small set screws in the stator (see
Figure 3) have been factory-set so that when
the three stator screws are fully tightened, the
spring force between the valve rotor and
stator is sufficient to hold 34 MPa (5000 psi). If
leakage is to be corrected, or if operation up to
48 MPa is to be done, proceed as follows: The
three set screws should be loosened about
1/20 turn each (18° of rotation) and the three
stator screws tightened an equal amount. If
this new setting fails to accomplish leak-free
operation, repeat the procedure by an
additional 1/20 turn. Avoid excessive
tightening which will accomplish nothing but
increased wear of the rotor seal. If it is
necessary to loosen spring tension, either 1o

Teflon Sleeve
in Rotor Seal

Fig 5: Model 7125 Exploded View

>
g
3
3]
J - mmmwmmmg

L Set Screws (3)
Seal Discin

Stator Face Assembly

LU‘ L@—' -——— Stator

§ :’: @__,—— 174-5/16 Wrench
ﬁf’ 9/64 Socket Wrench

d ]
B 888

5/64 Socket Wrench

Needle Port Cleaner
Ferrule (4)

ﬁ] ﬁ/ Long Bushing (2)

&E—

Bushing (2}

E gi Mounting Screws (2)

\// 226m Vent Tubes (2)

Fig. 5B: Parts supplied in separate bag

lower the operating pressure or lo adjust for a
new rotor seal which may be thicker than the
one being replaced, reverse the above
procedures;i.e., firstloosenthe stator screws.
Then tighten the set screws.

8.0 MAINTENANCE

With normal use, the Model 7125 should
give thousands of injections without trouble.
The main causes of premature failure are:

a) Incorrect needletip shape cancausethe
ceramic stator faceto chip which then causes
deep scratching of the rotor seal surface.

b) Abrasive particles in the sample which
cause scratches on the rotor seal surface.

The rotor seal wears with use and is the only
part that routinely needs replacement. It can
be expected to last between 6 months and 2
years.

8.1 CHANGING ROTOR SEAL

Tochange the rotor seal proceed as follows:

a) Leave the Model 7125 attached to the
panel and leave knob on. If it is necessary to
remove the valve from the panel before
servicing, then replace the knob after removal
from panel (this simplifies the disassembly).

DY Remove the three stator screws (refer to
Figure 5). Do not change the setting of the set
screws in the stator at this time.

c) Remove stator, stator face, and stator
ring from valve body by pulling axially to
disengage the various pins.

d} Remove the rotor seal by prying it off of
the four seal pins, using a screwdriver or knife
blade.

e) The Isclation seal and bearing ring
usually are left in place because they rarely
need changing.

fy Install & new rotor seal (part #7125-047)
on the four seal pins by following the
reassembly procedure in Section 8.2.

8.2 REASSEMBLY

Reassembly of the valve requires putting all
parts back together as shown in Figure 5 while
observing the following:

a) Be sure that the rotor seal is correctly
oriented as shown in Figure 5A with rotor seal
slots facing the stator. The needle port tube will
be inline with the Teflon sleeve in the rotor seal
whnen the rotor seal is in the correct position.

by In replacing the stator ring, be sure that
the two stop pins.are replaced in their holesin
the stator ring, then push the stator ring
sguarely onto the rotor assembly so that the
stop pins enter the mating holes in the body
(with the rotor pin between the two stop pins)
and so that the isolation seal slips inside the
stator ring without hanging up.



¢) Make sure that the black seal disc is in
place in the stator face assembly and that its
holes are aligned with the six holes in the
ceramic. This seal disc usually stays tightly in
place inside the stator face assembly and
should not be removed.

d) In replacingthe stator face assembly on
the stator, the small notchin the rim of the face
assembly should be in line with port 1 of the
stator. Make sure that the two pins enter the
holes in stator.

e) Mount the stator and stator face
assembly on the valve by pushing it onto the
two pins on the stator ring and then adding the
three stator screws. Be sure that the stator
face assembly remains properly in position on
the stator. It has a tendency to fall off; so, be
careful. Tighten each screw a little at a time to
keep the stator surface paraliel to the stator
ring surface. If the three sets screws in the
stator were left unchanged, then tighten the
three stator screws until all parts are held
firmly in place. The three set screws will insure
that the gap between stator and stator ring
ia uniform and exactly as it was before
disassembly.

f) Ifthe set screws need adjusting because
a new rotor seal was installed or because
leakage has to be stopped, refer to Section 7.0
and be sure that each set screw is turned an
egual amount so that after the stater screws
are retightened, the gap between the stator
and stator ring is uniform all around.

g) Note thatthere are three threaded holes
in the knob but only two set screws are used.
The set fcrews should be tightened only on the
two flats milled on the shaft.

h) Atier installation of a new rotor seal, it is
usually necessary to form the needle seal
around your syringe needle. See Section 9.2.

8.3 SUGGESTED SPARE PARTS
7125-047 Rotor Seal for 7125/7126
(expected lifetime 6 to 24 months)
Spare fittings for new tubing connections:
7010-009 Bushing
7010-011 Leng Bushing
7010-062 Extra Long Bushing
7010-010 Ferrule {one required
for each make-up)

9.0 OPERATING SUGGESTIONS AND
TROUBLE-SHOOTING

9.1 LEAKAGE

If liquid is observed dripping out between
stator and stator ring, the stator screws should
be tightened as explained in Section 7.0.
Leakage out the needle pori ot venttube (other
than that caused by loading the loop)is caused
by scratches on the rotor seal. Try tightening
stator per Section 7.0, or, if this fails to stop
the leakage, replace the rotor seal (par
#7125-047).

NOTE: If the vent tubes from ports 5 and 6
do not have their outlet ends at the same
horizontal level as the needle port, siphoning
can occur which is often misinterpreted as
“leakage."”

9.2 NEEDLE SEAL LEAKAGE

Because the outside diameter of the
syringe needle varies from syringe 1o syringe,
the needle seal (Teflon sleeve in the rotor seat)

may not immediately seal properly around a
needle which is smaller than average. This will
result in a loss of agcuracy in loading the
sample. The spring loaded needle tube will
eventually reform the Teflon steeve to make a
good seal, but if you do not want to wait, do the
following:

With needle removed from the needle port,
push on the plastic needle guide. This will
assist the spring in deforming the Teflon
sleeve. Do not push sg hard that the Teflon
sleeve is squashed too much. A few gentle
tries will produce the desired result.

To check for a proper liquid seal around the
syringe needle, fill the syringe with water and
slowiy discharge the syringe with the injector in
the LOAD position. Notice the lack of resistance
to syringe discharge. Now repeat the action with
the injector handle halfway between LOAD and
INJECT. (The purmnp must be off in this position.)
Now it should feel noticeably harder to discharge
the syringe.

The needle seal is designed to seal around
the needle only to a few psi of pressure. Since
a microliter syringe can produce much higher
pressure with just a small force on the plunger,
do not expect the needle seal to completely
prevent syringe discharge with the handle in the
half-way positon.

9.3 FLUSHING BETWEEN INJECTIONS

Measurements have indicated that under
proper operating conditions the residual
sample left in the needle cavity and on the
needle seal surface after an injection varies
between 0.001 and 0.01 micreliter. This
represents 0.01% to G.1% of a 10 microliter
injection. If this amount of cress-contamina-
tion between successive injections is accept-
able, then you do not need to flush the needie
port between injections. Eliminate step (a) in
Section 6.0.2.

However, it is wise to check the magnitude
of cross-contamination periodically andto use
the flushing step when in doubt. Conditions
that can produce excessive cross-contamina-
tion are:

a) Needle is too short 5o that the needle tip
does not touch the stator face. Minimum
length from hub to neadle tip should be 5.00
cm (1.87 inch).

b) Syringe is not held in place with needle
bottomed in needle port while turning from
LOAD to INJECT.

c) Dirt particles or needle seal shavings in
the needle port are preventing the needle tip
frem touching the stator face.

Even when cross-contamination is not a
concern, it is good practice to flush the valve
{Section 5.1) about every ten injections. This
prevents buildup of contamination and also
keeps the needle port and vent tube 5 filled
with sclvent, preventing air from inadvertently
entering the sample loop.

9.4 USE OF AQUEOUS BUFFERS
OR SALT SOLUTIONS
To prevent the formation of salt crystals in
the valve, flush out the flow passages and the
needle port wilh water after usage of salt
solutions.

9.5 USE OF HIGH pH SOLUTIONS
The standard rotor seal is Vespel, a DuPont

polyimide which has exceptionally good wear
resistance. However, it is susceptible to
alkaline attack, deteriorating rapidly when
used with solutions of pH over 10. An
alternative material is available for alkaline
applications {consult factory).

9.6 PLUGGED VALVE PASSAGES

If valve passages get plugged, they can be
opened by removing the stator as describedin
Section 8.1 and cleaning the passages with a
small wire (.015-inch maximum diameter).

9.7 KEEPING NEEDLE SEAL
IN PROPER SHAPE

During periods of idleness of the chromato-
graph, such as overnight or during weekends,
it is advisable to leave the 22 ga needle
(supplied) fully inserted in the needle port. This
will keep the needle seal (Teflon sleeve in the
rotar seal) in proper shape and prevent it from
being sgueezed down too small.

9.8 CALIBRATING SAMPLE LOOPS

Sample loop sizes are designated by
nominal values, which can vary from the
actual value by as much as 20%. Thisisdueto
the +.001” tolerance on the tubing L.D. {see
table below). Since both standards and
unkrowns are usually analyzed with the same
loop, knowledge of the absolute loop volume is
rarely needed. If the actual loop volume must
be known, it is best to calibrate it in place on
the valve, so that the flow passages in the
valve (oneinthe rotor andtwe in the stator}are
alsg taken into account.

Tubing Volume tolerance resulting from

bore 001" bore tolerance
.012" +17%
.020”" +10%
.030" + 7%

9.9 USE OF LARGE SAMPLE LOOPS

When large sample loops are used, a few
microliters of mobile phase will be expelled
from the needle port and vent tube 6 when the
valve is returned to LOAD. This happens
because the compressed fluid in the sample
loop expands when it is exposed to atmos-
pheric pressure. Since the compressibility of
most solvents is about 10— 4 per atmosphere,
the selvent in a 1-ml sample locp will expand
about 20ul upen decompressing from 21 MPa
{3000 psi). Observe WARNING 4.1.3. A small
test tube or absarbent tissue can be pltaced at
the needle port when returning the valve 1o
LOAD, in order to safely catch the expelled
liquid.

9.10 CHANGING SAMPLE LOOPS
AND COLUMN GONNECTIONS

The depth of the tubing holes in the valve
ports may vary slightly from port to port and
from valve to valve. A fitting made up in one
port may leave a dead space in another port. It
is good practice, therefore, to label sample
lcops so that if they are removed, they will be
replaced in the same orientation in the same
valve. Also be sure that the column connecting
tube at port 3 is made up with no dead space.
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\\ Valve body
A

Pre-load

assembly One of the advantages of this valve

design is that it allows rotor
replacement without removing loops
and tubing or disengaging the valve
from the actuator or mounting
Socket bracket.

adjustment

SCrew

DISASSEMBLY (Please read entire procedure before proceeding.)

1.7

1.2

1.3

Unsgrew the entire knurled pre-load assembly. Do not tamper with the preset socket
adjustment screw unless a higher valve pressure rating is desired.

Engage the end of the rotor with a pencil-type
magnet, availabie from Valco or from any
electronic component supplier.

End of rotor
Cycle the vaive one time to break apart the
sealing surfaces and carefully withdraw the
rotor from the valve body with the magnet.

Dot on ——— NOTE: Observe the position of the tab on the rotor,
tab for ) which is marked to allow proper orientation of the new
orientation part.

CAUTION: ANY CONTACT BETWEEN THE INTERIOR OF THE VALVE BODY
AND THE METAL OF THE ROTOR IS LIKELY TO CAUSE DAMAGE.

CLEANING VALVE BODY

Wet a cotton swab with a solvent which is compatible with the chromatographic system.
(Generally IPA is recommended.)

Gently swab the polished interior surface of the valve to remove any loose residue.

Blow with compressed air to remove lint left from swab.
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CLEANING ROTOR

3.1 Carefully grasp rotor by either end and briefly
immerse in solvent. If it is too difficult to
grip securely, hemostats or needle-nose pliers
may be helpful. Grip the tab end, being careful
not to mar the metal or polymer.

3.2 Gently wipe the surface of the polymer with a
clean tissue.

3.3 Blow with compressed air to remove lint left
by tissue.

REASSEMBLY

4.1 Place clean rotor on pencil magnet and orient it so that the tab will properly engage:
the siot of the drive mechanism.

4.2 'Insert rotor into valve body, making sure slot and tab engage.

4.3 Using a pencil or other small pointed object, hold rotor in place in valve body while
magnet is pulled free.

4.4 Replace the knuried pre-load assembly, tightening it into the valve body until it
bottoms out.

4.5 Cycle valve 5-10 times to seat sealing surfaces.
4.6 If an increase in sealing pressure is desired, tighten socket adjustment screw in

pre-load assembly in increments of 15-20°, cycling the valve 5-10 times after each
additional increment.
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Digital Valve
Interface (DVI)

VALCO INSTRUMENTS CO.INC

HOUSTON, TEXAS

The Digital valve Interface is an electronic con-
troller designed to supply the necessary air pulses to
operate the Valco Helical Drive* Air Actuator. This
may be performed manually with the toggle switch
supplied on the front panel. Or, with the remote signal
cable provided, the DVI can be used with a data
system’s timed cutputs for the purpose of automating
valve switching operations.

The DVI can enable low power logic level signals or
contact ciosures from the data system to control air
operated sampling or switching valves. The input
signals may be as short as one micro-second to as
long as a continuous signal.

The output of the DVI is the application of com-
pressed gas (usually air at 40-80 psig} to a pneumatic
device, typically a Valco Helical Drive* Air Actuator.
The output air is supplied through one of two solenoid
valves on the DVI which correspond to LOAD or IN-
JECT positions. LED indicator lamps show which
position has been activated. Once a signal has been
applied to the INJECT input it must be removed
before the LOAD input will respond to an input signal.

Operation

The input signal to the DVI causes the interface cir-
cuitry to provide a 2 second (nominal) pulse to a 3-way
solenoid valve, driving the air actuator and valve to
the opposite position. Two {2) separate contact
closures are provided upon injection for starting two
other devices such as a data system, gradient pro-
grammer, computer, or for signaling sample injection
in manual as well as external control mode. Upon
removal of the first signal and application of the next
signal, a second solenoid valve drives the air actuator
and valve to the original position with a 2 second
pulse. This “pulsed operation” procedure mimics
valve switching by hand while providing the advan-
tages of powered operation. The result Is that air
pressure is applied to the actuator only during swit-
ching, thus enhancing reliable, long term operation
by preventing valve problems associated with
misalignment, excess air pressure, etc. A toggle
switch is provided on the front panel for manually
powered operation at any time. All necessary plumb-
ing and interconnection cables are provided.

Please turn over for page 2



Design Specification

The design of the DV! permits switching to INJECT
position and return to LOAD position to be initiated
by external contact closures or logic level pulses.
These operations can also occur with use of the tog-
gle switch provided. Two (2) contact closures are also
provided which may be used as desired, including
signaling the time of sample injection on instruments
S0 equipped.

The DVI utilizes CMOS integrated circuits. These
IC’s provide the greatest noise margin and the least
power dissipation of all logic families. The DVI may

* REMOTE CABLE CONN.

be operated by signals from 5 voit DC negative true,
TTL, DTL, MOS, or CMOS circuits. The inputs to the
DVi are pulled up to 5 volts DC by 1000 ohm resistors.
Thus the required operating current is 5 milllamperes.

Power Requirement

Power is supplied to the DVI by plugging the smali
plug-in transformer into a wall outlet (1201220 VAC,
switchable at the transformer), and the power wire
from the power supply to the DVI. The DVI and inter-
connections are thus Isolated from line voltage.

*Patent #4,196,654
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* Remote cable color code:
Wire No color function
1 brown Contact 1 (NO)
2 red OV potential (chassis)
3 orange Contact 2 (NO)
4 yellow Contact 1 (NO)
5 green LED 1 (Inject}
6 blue Command: Inject
7 viclett LED 2 (Load)
8 grey LED supply voltage
g white Contact 2 (NO)
10 black Command: Load




true,
» the
tors.

es..

mak
'AC,
wire
ier-

654

VLGl

ValcolInstrumentsCo.Inc.

analytical devices/systems

OPERATION MANUAL

VALCO MULTIPOSITION ELECTRIC VALVE ACTUATOR
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FIGURE CAPTIONS

Figure A-1 - The connection of the Valco interface cable to the SP 4100

J110 connection for STEP and HOME commands

Figure A-2 - DIALG commands an SP 4100 to make the Valco mulitipositional
valve STEP and HOME

Figure A-3 - Time recording of DIALG STEP and HOME commands of Figure A-2

Figure A-4 - Incorrect STEP command

Figure A-5 - Jncorrect HOME command

Figure B-1 - Connection of the Interface Cable to SP 4100 for random access

valve position and BCD output.
Fiqure B~-2 - 5P h100,time functions and pin connections for Valco 16 port valve,
Figure B-3 - SP 4100 DIAGL program for 16 port valve.
Fiqure B-4 - Time recording for Figure B-3.
figure B-5 - SP 4100 FILE for another valve program.

Fiqure B-6 - Two Incorrect Commands
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PRODUCT DESCRIPTION

Valco multiposition valves are used in liguid and gas chromatography to
select a sample from a number of different streams or to divert a stream
to a desired location. These multiposition valves can be switched to the
desired valve position using either the Valco helical drive sequential
actuator (U.S. Patent #4,196,654), or a random access Valco multiposition
electric actuator (VMEA). This manual describes the operation of the
VMEA. For most laboratory uses, especially where compressed air is not
available and where a laboratory computer is available, the VMEA would

probably be the best actuator for switching multiposition valves.

The Valco Multiposition Electric Actuator (VMEA) can be used with any

4, 6, 8, 10, 12, or 16 position Valco multiposition valve. The VMEA
mode! numbers of each of the actuators are respectively E4, E6, E8, EIO0,
E12, and E16. An electric actuator can be retrofitted to existing air
actuated Valco multiposition valves and is compatible with most Valco

close coupliing and standoff assembly hardware

The VMEA has a contro! box, valve actuator box, and external twenty wire
ribbon cable for connection to a computer. The dimensions of these com-
ponents are shown in Figure ). When the VHMEA js connected to power

(110 VAC or 220 VAC, 50/60 Hz), the LED display in the control box will
show the position of the valve. The valve can be manually moved to the
next sequential valve position by.momentarily moving the three position
(normally off) toggle switch toward STEP on the control box. The new
valve position will be indicated on the LED display in the control box
and in BCD in the interface cable. The valve can be automatically se-
quentially returned to valve position 1 {HOME) when the manual toggle
switch is moved toward HOME. A computer with external events capacity
can be used to do either of the above operations via the interface
cable. The computer should have either negative true output logic or

contact closure output.

There are almost an infinite number of ways to connect the VMEA to a
computer and Valco !Instruments (o. can not provide complete interfac-

ing data for each system. |In this manual there are complete instruct-
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ions for interfacing to the Spectra- Physics 4100 computing integrator as

an example. The 4100 has six external events with negative true logic out-
put. We show how to make the 4100 STEP and HOME the valve. The VMEA normally
accepts BCD negative true logic inputs and outputs BCD negative true logic.
While the SP 4100 cutputs negative true logic, it will only accept positive
true logic BCD signals. The VMEA was modified to gfve a positive true logic
BCD output. This interface of the VMEA to the SP 4100 lets the computer

give true random access to the VMEA and the VMEA tells the SP 4100 where the
valve is, and this is reported to the SP 4100. The VMEA has a very high output
torque to move the multiposition valve. The VMEA takes four seconds to travel
360° of actuator travel (c.g., a four position valve takes one second to move

from position 1 to position 2).

2.1 MANUAL USE OF THE VALCO MULTIPOSITION VALVE ACTUATOR

A. Plug the electric actuator into a power outlet (110 VAC or 220 VAC, 50/60 Hz)
The LED indicator light in the control box (Figure 1) should 1ight up and
indicate the position the valve is in.

B. Press the toggle switch momentarily toward HOME . If the valve is in any '

position other than position 1, it will go to HOME (position 1). |If the
valve is in position 1, it will not move.
C. Move the toggle switch momentarily toward STEP and the valve will advance

from position | to position 2. |If the switch is moved again, the valve

will move from position 2 to position 3.

3.7 CONTROLLING THE VALCO MULTIPOSITION ELECTRIC ACTUATOR WITH THE SPECTRA-
PHYSICS 4100 COMPUTING INTEGRATOR

In this section, a 16 position Valco multiposition valve was mounted on
a 16 position Valco multiposition electric actuator. Two different ways
of using the Spectra-Physics 4100 computer to contro! the valve are shown.

Part A....STEP and HOME commands

In this method, three external events of the SP 4100 are used to move the
valve in a stepwise direction (e.g., from position 1 to position 2 to position
3, etc.) or to HOME the valve {e.g., if the valve js in position 3 and the

HOME command is given, the valve will automatically go to position 1, HOME).
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As mentioned earlier, both STEP and HOME commands can be started with the

control box by moving the toggle switch. This manual control will work even

Y if the electric actuator is connected to a computer.

The external events of the SP 4100 are connected to the Valco interface

cable as shown in figure A-1. An accessory cable will plug into the electric

actuator and the SP 4100, eliminating any wire connections, is available

(Part # }. We have chosen external function T3 as-the STEP command. A
wut T31 command turns on the STEP command, while a T30 turns off the STEP command.
| The same principle applies to the HOME command as shown in Figure A-2. The

command T41 turns on HOME and command T40 turns off the HOME event.

After the interface between the electric actuator and the SP 4100 is com-
{’ pleted, the SP L4100 can be instructed to give STEP and HOME commands as
shown in Figures A-2 and A-3. The operator presses the DIAGL key on the
Hz) SP 4100 and instructs it as to when the valve is to be switched. In Figures
A-2 and A-3 we show how to step the valve from position 1 to position & at
time 0.1 minutes. At O.S'miﬂutes the valve is moved. from 2 to 3, and at 1.0
| minutes the valve is moved from 3 to 4. The HOME command is used to return

4 .. . .
the valve from position 4 to position 1 (HOME) at 1.5 minutes.

Figure A-4 shows a common error that will prevent the valve from moving to
arnother position. Once a T31 STEP command is given, the valve will move
from position 1 to position 2. Before the valve can move again, the STEP
command must be turned off by a T30 command, as shown in Figure A-4. (See
Figure A-2 for correct sequence.) Figure A-5 shows anothe r incorrect com-
mand. The HOME command, Thl, must be turned off with a TL0 command, or the

valve will remain in HOME ( see A-2 for correct HOME sequence).

Part B....Random Selection of Valve Position and BCD Valve Position

Output to SP 4100

The Valco Multiposition Electric Actuator is connected to the SP 4100 as
shown in Figure B-1. An accessory cable for this hookup can be purchased

. from Valco Instrument Co. {Part # ). This application requires six
external events from the SP 4100 to random access the 16 port valve. An 8
position valve will require five external events. The same connection used

! in Figure B-1 can be used with 4, 6, 8, 10, 12, or 16 position valves.
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Figure B-2 shows the Spectra-Physics time functions that correspond to Valco
valve positions. Figure B-3 shows how to program the valve to position 8 at
0.2 minutes and to position 4 at 0.6 minutes. The Spectra-Physics 4100 will
read a positive true BCD signal to indicate the valve position. The Valco
multipositional electric actuator normally outputs BCD in negative true logic.
Refer to drawing 21407 on the 1.0. Board assembly (Figure 4) . When IC 4049
(23) " is changed to IC 4050, the Valco electric actuator will give BCD

in positive true logic mode. |In Figure B-3 valve position 4 is read in BCD

by the SP 4100 at 0.9 minutes and is printed out on the data report in Figure
8-4.

Figure B-5 shows another example of how to program the valve. Note that valve
position 9 requires a T31 (1) + T61 (8) command (see Figure B-2). - Do not
program any numbers larger than nine using an eight command. An incorrect
command for 12 is shown in Figure B-6. Here we ask for position 12 from 8 +
4, This will cause the valve to move and not stop. A 12 should be programmed
from a 10 + 2 as shown in Figure B-2. Figure B-5 illustrates this point as

the valve goes from position 9 to 13.

Another illogical command is shown in Figure 8-6. |f the enable command
T81 is left on with no other number, the valve will move and not stop; it

seeks a zero valve position.
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- PARTS LIST

' ITEM DESCRIPTION Qry,
I_[MOTOR ASSY C-21579 LEA.
T — 2 {COvEA C-2i1457 1 EA.
3 |POWER CORD ASSY. B-21485 1 EA
- A _[CABLE STRAIN RELIEF VOLTREX SRR-I0 |1 A
5 |LOGIC BOARD ASSY. B-2141) I 'EA.
“err) 6 |10 BOARD ASSY. B-~21A07 | EA.
T |CABLE ASSY. B-21287 1 EA,
8 |PAN HEAD SCREWS 4-a0X V" B EA
9 |BRACKET (-21486 | EA
N . 10_JSOCKET HO. SCRCWS 8-32X 37" q EA]
%’U U . T It__[CCAMP RING A-21256 I €A,
) 12_|SOCKET HD. SCREWS B-32X I/>" 3 EA]
13 |CONTROLLER ASSY, B-21412 1 EA]
14 |INTERFACE CABLE ASSY. 8-2142] tEA]

REF JOVER ALL VIEW AND DIMENSIONS C-21416 | —

REF [INTERFACE CABLE CONNECTIONS B-21464] —
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— SWITCHES MUST BE PLACED IN THE ON POSITION 10
CORRESPOND TO MAXIMUM POSITION OF THE VALVE, YT
= [XAMPLE: 4 POSITION=SWITCH4 ON; 6 POSITION= [l VALCO [temints go
M e SWITCHES 4 & 2 ON; B POSITION - SWITCH 8 ON; . e
.= 10 POSITION = SWITCH 10 ON 12 POSITION - SWITCHES MULTI POSITION ELECTRIC
o S 104 2 ON AND 16 POSITION- SWITCHES 10.4 2 3 6. sreomass [ ore ] T



