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Warranty

J-KEM Scientific, Inc. warrants this unit to bedref defects in materials and workmanship andve gatisfactory servicq
for a period of 6 months from date of purchasethédfunit should malfunction, it must be returnedhe factory for
evaluation. If the unit is found to be defectiygon examination by J-KEM, it will be repaired eplaced at no charge.
However, this WARRANTY is VOID if the unit shows igence of having been tampered with or shows e being
damaged as a result of excessive vibration, cagasiaterials, or misuse. Components which wear@damaged by
misuse are not warranted. This includes valvesiases.

THERE ARE NO WARRANTIES EXCEPT AS STATED HEREIN.HERE ARE NO OTHER WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TG HE IMPLIED WARRANTIES OF
MERCHANTABILITY AND OF FITNESS FOR A PARTICULAR PUROSE. IN NO EVENT SHALL J-KEM
SCIENTIFIC, INC. BE LIABLE FOR CONSEQUENTIAL, INCIENTAL OR SPECIAL DAMAGES. THE BUYER'S
SOLE REMEDY FOR ANY BREACH OF THIS AGREEMENT BY JEM SCIENTIFIC, INC. OR ANY BREACH OF
ANY WARRANTY BY J-KEM SCIENTIFIC, INC. SHALL NOT EXCEED THE PURCHASE PRICE PAID BY THE
PURCHASER TO J-KEM SCIENTIFIC, INC. FOR THE UNIT GBNITS OF EQUIPMENT DIRECTLY AFFECTED
BY SUCH BREACH.

Returns, requests for service and inquireshould be directed to:

J-KEM Scientific, Inc.

6970 Olive Blvd.

St. Louis, MO 63130

(314) 863-5536

Fax: (314) 863-6070

Internet Catalog: http:\\www.jkem.com
E-mail: jkem911l@jkem.com
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Section 1 Quick Operating Instructions

1. Connect the Regulator to the Equipment

Connect the vacuum pump(or the vacuum source) to the tube markiedet”. Note:
When the Digital Vacuum Regulator (DVR) is usedegmipment smaller than a Rotovap, a needle valve is
needed for accurate regulation of pressure. Rlecealve on the inlet port (see Section 3.2).

Connect the instrumentin which the vacuum is to be regulated (i.e., mp&vaporator, distillation setup,
etc.) to the tube markedUtlet”. There should be no restrictions (i.e. valvégpsocks) between the Outlet

port and the equipment you're regulating. Bestltesare obtained when large diameter tubing isl tise
make this connection.

2. Turn the Regulator On

1. Set the regulator selection switch to the
Off position.

2. |If the unit is fit with a needle valve, turn
the valve until it's fully closed.

Pressure (torr) Meter

Ramp-to-Setpoint ®

/ [ J

Regulator Selection Switch

Digital Vacuum Regulator

3. Turn the regulator and vacuum pump on 2%

3. Enter the Desired Pressure.

The default display of the meter is 1
pressure in the equipment it's attached to. -
The desired pressure (or set point) is

entered by holding in the-* button on the
front of the meter and simultaneously ]. 8 O .O
pressing either theW” button to decrease
or the “N" button to increase the set poil ~ ';' A

The set point, which appears as a blinkin
number, can be seen at any time by hol
in the “” button.

4. Move the Regulator Selection Switch to the METERRosition. When set to the Meter position, the
regulator maintains the attached equipment atéhpant pressure entered in step 3.

5. For Controllers Equipped with Needle Valvesppen the valve until the equipment is evacuated at
reasonable rate. When at the set point, adjust the valvesfable pressure regulation. Leave the needlevalv
in this position for future use. Once the valvees for areasonable evacuation rate it doesn’t require further
adjustment.



KEM -Net Data Logging and Control Software

The USB port on the back panel of the controlleansnterface to J-KEM’'s KEM-Net Software.
KEM-Net is free and can be downloaded from J-KEM&D site at www.jkem.com.
KEM-Net provides remote control of up to 8 conteod,
graphical presentations of each digital meter and &
pressure plots. Highlights of KEM-Net include:

* GLP and GMP compliant data logging

* Runs a 12 step pressure ramp

* Logging of Time and pressure

* Logging of % Power for Exo and Endotherm detatt

J-KEM Sceitific KEM-Net Control Your World  {Pre-R
Fie loggng  Ramping  About

Name -+ I * Program KEM-IO Actions (Section 3.10)
— * Over- & Under-pressure alarm functions.

KEM-Net also includes a virtual comm port driveatiprovides a simple ASCII interface to
operate and data log the controller from LabVievethrer software packages.

New Features:
GMP compliant data logging
Exo and Enotherm monitoring

KEM = I O Remote Control of Laboratory Equipment based ornTime and Pressure

KEM-IO is an optional feature that allows the coliér to respond to inputs from instruments,
like a vacuum sensor or a hood door switch, ammltalgontrol instruments, like stirrers, valves
and chillers based on system pressure. KEM-IOmaates programs as simple as:

Regulate at 500 torr while waiting for an external signal. When the signal is present, then
turn on my peristaltic pump to add reagents.

or as sophisticated as:

Open this valve, then ramp my reaction pressure from 500 to 100 torr if 45
minutes, hold for 2 hours, then turn off regulation.

Contact J-KEM for additional information.



Section 2 Regulator Description

7- Serial Comm Port (on back)

J -KEM Scientific

Instruments for Science fmm Scientists

Full
Vacuum

Pressure \tgrr) Meter Off Full

Ramp-to-Jetpoint \ K
Digital Vacuum | Regulator

Model 300
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1. Pressure Display. The default display is tlesgure in the attached piece of equipment in ohitsm of Hg
(torr). The set point pressure can be seen arg/liiyrholding in the*” button.

2. Control Key. Pressing (and holding) this buttanises the regulator to display the set pointspresas a
blinking number in the display. The set point pree is entered by holding in the control key and
simultaneously pressing thg\ button to increase or the¥”” button to decrease the displayed value.

3. DecreasesY) or increases4) the set point pressure when thé Button is simultaneously held in.

4. Regulators Power Switch.

5. Indicates the position of the regulator selectwitch (#6).

6. Regulator Selection Switch. A three positiolitslvthat determines the pressure in the attachagppment
(see Section 3.6). The different switch positibase the following effects:

Meter: Evacuates the attached equipment to the set pagssure entered in the controller.

Off: Isolates the vacuum pump from the attached equipma this position the equipment can
be opened to the atmosphere while the vacuum psimmning.

Full Vacuum: Opens the regulator continuously to the vacuumpp(independent of set point pressure).
The pressure in the attached equipment is lowerd#uktlimit achievable by the vacuum
pump.

7. Optional serial port for remote PC control aathdacquisition.

Warning: J-KEM'’s Model 200 Digital Vacuum Regulator shooldy be used with vacuums. It is not

designed to regulate pressures above atmosphesdsype. Exposure to pressures above atmospheric
pressure may result in damage to the regulator.



Section 3 Operations Guide

3.1 How the Regulator Works Outlet Inlet
(from equipment)  (to pump)
The vacuum regulator consists of 3 important pie
Thepressure transducermeasures the pressure in
the piece of equipment being regulated. The Port close L \/ /
process controllercompares the pressure reading to middle
from the transducer with the set point pressuee (i.
the desired pressure) entered. If the pressutein Control
equipment is greater than the set point, the psoces Tgﬁ:g‘l‘fe Valve
controller opens theontrol valve allowing the
vacuum pump to decrease the pressure in the
equipment. When the pressure in the equipment
equals the set point pressure, the process cantrol
shuts the control valve preventing the vacuum pur
from lowering the pressure any further.
The basic method of operation is very simple. WH
the pressure in the equipment is above the set po
the controller opens the control valve connectire t
equipment to the vacuum pump, and when the
equipment is at or below the set point, the colgrol
shuts the control valve, isolating the vacuum pumj
from the equipment.

abpe Jesu uod

3.2 Factors Affecting Vacuum Regulation Accuracy

a. The rate of evacuation An important factor affecting stability is tihate the vacuum pump evacuates
the attached equipment. In some cases the raeactiation must be manually limited by using a teeed
valve. A needle valve is used because many vagumps have such high pumping capacities that
they evacuate equipment faster thar
controller can respond to changes in Pressure Regulation in a Rotary Evaporato

pressure (the controller needs ther
a second to respond to pressure

changes). Particularly in small 2001
equipment, pressure can be lower 1

than desired in 1/£0 of a second
without a needle valve limiting the
evacuation rate. Regulating the
evacuation rate becomes more
important the smaller the piece of
equipment being evacuated since it's
evacuated faster (for example consider 200
a 50 ml flask compared to a rotary
evaporator). The diagram at the right
shows the result of using a needle v — T T T T T T T T T T 1
to limit evacuation rate. 0

800~

600-

500

4007

Pressure (torr)
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b. Use a cold trap to condense volatile solvent#t least one dry ice trap should be placed betvike
OUTLET of the digital vacuum regulator and the @uouént being regulated. This prolongs the life of
both the regulator and the vacuum pump. The dryrigp available from J-KEM (catalog # RCE1000) is
highly recommended because of its high condensafiiriency, large reservoir and ease of solvent
removal.



3.3

Ramp-to-Setpoint & Soak Feature. A new feature of J-KEM's controllers called ‘Ramp-Betpoint’
allows a specific rate for evacuation to be entéeegl, reduce the pressure to 20 torr at a rat® of
torr/Hour). A second feature called ‘Soak’ thets lgou specify how long to stay at that pressuferbe
turning off.

Example of Program Ramps

A A

o Ramp |4_>503k | Power Off

7 Setpoin
(%]
e o
o | Power Off 5
Soak 2
<S03k | 2
Setpoin o Ramp
o
Time > Time >

The controller is shipped with the Ramp-to-Setp@@ature OFF, the user must specifically turn Raoap
Setpoint ON. When Ramp-to-Setpoint is OFF, tharodier evacuates to the entered setpoint at the
fastest rate possible (i.e., the rate that reéudta fully opening the vacuum valve). When Ramp-to
Setpoint is ON, the controller evacuates at the estered ramp rate.

The Ramp-to-Setpoint feature and its associateghpeters are turned on and set in the controller’s
programming mode. The parameters of importance are

SPIT SetPoint Ramp Rate. Allowable Values: 0 to 9990rr/Hr.

This specifies the desired evacuation rate. Nbigparameter specifies thesired rate of evacuation.
Extremely high evacuation rates will not be maiméai if the rate exceeds the capacity of the vacuum
pump. To minimize fluctuations around the setpaimeedle valve may be needed between the Digital
Vacuum Regulator and the vacuum pump.

SPrn setPoint Ramp Run. Allowable Values: ON, OFF, Hd

This parameter turns the ramping feature ON or OB#&ring an active run, if this parameter is set to
‘Hold’, the setpoint ramp stops ahdlds at its current value. This continues until theapaeter is set to
ON or OFF. When set to OFF, the values in SetHRamp Rate and Soak Time are ignored.

SOAK Ssoak Time. Allowable Values: “--”, 0 to 1440 rim.

This specifies the amount of timedwoek at the setpoint after the setpoint vacuum rangoisplete. A
setting of‘- -” causeghe controller to remain at the final setpoint ifidigely. A numeric value causes
the controller to stay at the setpoint for the mddime and then turn power off to the vacuumealvhe
pressure in the vessel will increase dependindhemumber of leaks in the system.



Important Points to Know

While the Ramp-to-Setpoint feature in activated,display alternates between the current reactio
pressure and the wor&Pr” to indicate that a “SetPoint Ramp” is active.

Once the Ramp-to-Setpoint feature is activatgatégramming mode, it will remain active untikit’
deactivated in programming mode. Ramp-to-Setdesture remains active even if power is turned
off to the controller.

Activating & Programming the Ramp-to-Setpoint Featue

1.

Press and hold in both tifs andW keys on the front of the meter until the wotdriE” appears in the
display, then release both ke

2.

Press thefs key (8 times) until the wordSPrr” appears in the display.

This is where you set the ramp rate in units afbmur. First hold in the * key, then while hatdy in the *
key press thef\ or 7 key until the desired ramp rate appears in thelals then let go of all the keys. Units
are in torr/hour, (i.e., mmHg/hour).

Press thef\ key once and the wor@&Prn” will appear in the display.
This function turns the ramping feature ON, OFFocoHold. First hold in the ** key, then while kbng in
the * key press the\ or v key until the desired setting appears in the digghen let go of all the keys.

Press thef\ key once and the word&baK” will appear in the display.

This is where the soak time is set in units of M&su A soak time of - * means to ‘soak forever’ (this
setting is one belowd"). First hold in the **’ key, then while holdinip the * key press théh or 7 key until
the desired time appears in the display, thendaifall the keys. If a soak time is set, the coligr display
will alternate between showing the current reaptessure and the wor&toP” when the soak time has
expired to indicate that power has been turne:

To exit programming mode, press and hold in botiphand W keys until the pressure appears in the display,
and release both keys.

Deactlvatlng the Ramp-to-Setpoint Feature

Press and hold in both tis andW keys on the front of the meter until the wotdriE” appears in the
display, then release th keys

2. Press thefs key (9 times) until the wordSPrn” appears in the display.
This function turns the ramping feature ON and OF#¥st hold in the *’ key, then while holding e *
key press thefs or v key until OFF appears in the display, then lebfall the keys.
3. To exit programming mode, press and hold in bogphand W keys until the pressure appears in the display,

and release both keys.




3.4 Use

with Rotary Evaporators. Your vacuum regulator is ideally suited for uséhwotary evaporators. To

demonstrate the simplicity of the regulator, thikofeing example is given.

1.

2.

Set the Regulator Selection Switch (6) to thEF’ position and then turn on power to the DVR. Turn
on the vacuum pump.

Enter a set point into the regulator appropiiiatehe solvent being removed, for example, 306 fmr
CH2Cla.

Place the flask on the rotovap and move thelagguswitch from the OFF to the METER position.
When in the OFF position, the regulator isolatesrtitovap from the vacuum pump so the rotovap can
be open to the atmosphere while the pump is runmifiben placed in the METER position, the
regulator evacuates the rotovap to the pressuesezhinto the meter.

When the majority of the solvent is removed, enthe regulator switch from the METER to the FULL
VACUUM position. When in the FULL VACUUM positiothe regulator ignores the set point pressure
and fully evacuates the rotovap removing the lasiunt of solvent.

When all the solvent is removed place the reégukwitch to the OFF position and remove the flask
Place the next flask on the rotovap and move thelasor switch to the METER position to begin the
process again.

For the entire rotary evaporation process the aation needed is to change the position of thalatgr
switch. The pump can run continuously and theme'seed to change the set point pressure.
Solvent recoveries from a typical rotary evaparate shown in the table below.

Solvent Recovery from Rotary Evaporators using J-KB's Digital Vacuum Regulator

Bath Weight of Solven | Weight of Solven Percent Time To
Regulator Temperature | Placed on Rotary | Recovered from Solvent Evaporate Flask
Set Point | Solvent (o ) Evaporator Rotary R d to Dryness
Evaporator ecovere
475 torr Ether 30 239.68 g (338.5 ml) 238.66 g 99.6% 14.6 min.
400 torr ChHCl2 30 466.68 g (352.2 ml|) 465.32 g 99.7% 43.1 min.
300 torr ChHCl2 30 476.38 g (359.5 mIP 474.88 g 99.7% 225 min.
300 torr | CHCI2 30 471.19 g (355.6 mIP 470.35 g 09.8% 21.9 min.
300 torr ChCl2 30 467.79 g (353.0 mIP 465.72 g 09.8% 22 4 min.
100 torr ChHCl2 30 338.23 g (255.3 mi) 336.42¢g 09.59% 5.9 min.
90 torr EtOAc 35 285.41 g (316.4 m)) 284.99¢g 09.99%, 17.0 min.
50 torr Toluene 50 236.42 g (272.7 ml) 2349149 99.4% 15.7 min.

Test Conditions: Buchi RE 111 evaporator equipped with a dry icedemser.

Vacuum pump ultimate pressure = 0.01 torr.
All tests were conducted using a 500 ml rounddmo#d flask at the pressure shown.

3.5 Vacuum Requirements.The type of vacuum source (i.e. a high vacuummuaspirator, or in-house
vacuum system) has no affect on the regulatorsatiperor performance. The only requirement is that
vacuum source be lower in pressure than the pregswurwant to regulate the equipment at. Thabis,
achieve a vacuum or 40 torr in the attached equipthe vacuum source must be at least 40 torr. The

Digit

al Vacuum Regulator doesn't create a vacuuanly regulates the vacuum from an external vacuum

source.



3.6 Changing the Display Resolution. The procedure below allows you to select thequesdisplay
resolution of your J-KEM vacuum controller. Tipisocedure allows you to specify 0.1 or 1 torr rasoh.

1.

Press and hold in both tN¢ andA\ keys on the front of the digital meter until therd “tunE”
appears in the display, then release both

2.

Press tha¥ key until “LEVL” appears in the display. Nexild in the ** key, then while
holding in the *’ key press thA key until “3” appears in the display. Let go dfthe keys

Press thep key 11 times until “vEr” appears in the displayNext, hold inboth theW and# keys
for about 10 seconds until the display changes t(#fteadisplay changes to can be variable, so just
hold in the button until vEr goes away).

Press thep or W key until “LoCk” appears in the display. Whileltling in the “*’ key, press the
A or ¥ key until ‘NonE’ appears in the display. Let goafifthe keys

Press tha¥ key until “LEVL” appears in the display. Nexld in the ** key, then hile
holding in the **' key press th& key until “2” appears in the display. Let goadifthe keys.

Press theps key 7 times until “diSP” appears in the displayNext, hold in the *' key, then whil
holding in the **" key press th& or A\ keys until “1”, to select 1 torr resolution, or.10, to select
0.1 torr resolution, appears in the display. Leebfall the key:

Press and hold in both tN¢ andA\ keys until thepressur appears in the display, then release |
keys. Pressuris now displayed in the selected ur

3.7

Using the Regulator for Vacuum Distillations. This model of J-KEM’s vacuum regulator is intedder
medium accuracy vacuum applications, such as reteaporators and vacuum ovens. The DVR-200
regulates pressure with stability (pressure vanie) from + 0.5 to + 2 torr (as opposed to our taghuracy,
DVR-1000, regulator that controls variations totbethan +0.1 torr). Some vacuum distillations raoé
substantially affected by changes in pressure@b#orr, but many areThis regulator is not

recommended for small, laboratory scale vacuum didtations. J-KEM does make a precision vacuum
regulator, the DVR-1000, which is designed and meoended for vacuum distillations. Having said tha
the DVR-200 is not recommended for vacuum distdlzd, we at J-KEM suspect you may try it anyway, so
let us help you set the distillation up to delittee best performance possible.

Points to follow:
1. Connect a precision needle valve (available fielEEM) between the vacuum pump and the vacuum
regulator.

2. Use a cold trap between the distillation seang the vacuum regulator.

3. Close the needle valve all the way. Turn envdcuum pump, set the desired vacuum setpoihkin t
DVR-200 and position the vacuum switch to the Meisition.

4. Open the needle valve until the pressure iflédsi decreases at a slow, controlled rate thahsee
appropriate to the volume of the flask in use.

5. Once at the desired setpoint, adjust the posiidhe valve until pressure fluctuations are witén
acceptable range for your distillation.

6. The vacuum transducer in the DVR-200 looses domaarity below 12 torr. The pressure reading wil
be consistent and reproducible, but its absoluigeviamay be off by as much as 2 torr.
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3.8 Correcting Offset in the Displayed Pressure A small amount of error can develop in the digpth
pressure 2 torr) of the vacuum regulator. This is duelte wide pressure range of the transducer used and
accuracy better than this is usually not possibler display errors larger than 2mm, the contratkem be
calibrated using the procedure below (For usergmepced with J-KEM’s meter, do not correct pregsur
using the ZEro” function. This introduces an error, not a coiegt Before beginning this procedure you
will need to know the correct barometric pressaside your lab.

This procedure should only be performed by a qualied electrician.

1. Remove the controller’s cov

2. Plug the OUTLET port of the regulator and set
the regulator selection switch to the FULL
VACUUM position.

3. Let the controller warm up for 30 minutes.

4. Connect a vacuum pump to the INLET port, tu
it on and let it evacuate the controller to as&los
to O torr as possible. Measure the pressure in
system using a manometer. The regulator mug
be evacuated to as close to O torr as possible
before the adjustment in step 5 is performed.

5. Adjust the Zero” pot until the reading on the
meter matches the actual pressure.

6. Turn the vacuum pump off and unplug the

OUTLET port. Adjust the Span’ pot until the
i H ormer
meter reads the actual barometric pressure in

lab.
7. Turn the controller off and replace the cover.

Looking in from the top of the vacuum regulator
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Resetting the Controller to Original Factory Settings

J-KEM manufactures the most technically advancexiwan regulator available and should give you coestyy flawless

control. If you have difficulty with your contrier, a good place to start to correct the probleimyiloading the original
factory settings. If you still have difficulty thi your controller, our Engineering department Wélp you resolve the
problem.
1. Press and hold in both tdeand# keys on the front of the digital meter until therd “tunE” appears in the display, then releasé bo
keys
2. Press th& key until “LEVL" appears in the display.  Nexkipld in the “*' key, then while holding in the “key press the key until
“3"” appears in the display. Let go of all the gey
3. Press thep key until “rSEt” appears in the display.  Nexald in the *" key, then while holding in the “key press thep key until the
word “All” appears in the display. Let go of dfid keys. This will clear the controller’'s memaryd cause programming mode to exit]
4. Press and hold in both tNeandA keys until the word “inPt” appears in the displthen release both keys.
First hold in the *" key, then while holding in ¢i*' key press thefp key until the value “Lin3” appears in the display.et go of all the
keys.
5. Press thep key once and “unit” will appear in the display.Next, hold in the " key, then while holding the *' key press thep\ key
until thevalue “SEt™ appears in the display,. Let go bftlae keys
6. Press thep key once and the word “SP1.d” appears in the a@jspl Next, hold in the *’ key, then while hofdj in the **' key press the
A key until the value “rLy™ appears in the play. Let go of all the key
7. Press in both th¥ andA\ keys until the pressure appears in the displaj¢Palso appears), then release both keys.
8. Press and hold in both tdeandA keys on the meter until the word “tunE” appearthimdisplay, then release both keys.
9. Press theh key once and the word “bAnd” will appear in theglay.  Next, hold in the *' key, then while lding in the *' key press
the W key until the value “0.1” appears in the displat go of all the key
10. Press theh key once and the word “int.t” will appear in thsmlay.  Next, hold in the **" key, then whilehling in the ** key press
the key until the value “10” appears in the displayet go of all the key
11. Press theh key once and the word “dEr.t” will appear in thisplay. Next, hold in the *’ key, then while haid) in the *’ key press thg
A key until the value “25” appears in the displaet go of all the keys.
12. Press thes key once and the word “dAC” will appear in thepda.  Next, hold in the *' key, then while libhg in the *' key press
theA key until the value “1.5” appears in the displdet go of all the keys.
13. Press thes key once and the word “CyC.t" will appear in thsgday.  Next, hold in the *’ key, then whilelting in the *' key press
theW key until the value “on.of” appears in the displdyet go of all the keys.
14. Press theh key until the word “SPrn” appears in the displayNext, hold in the “*' key, then while holding the *' key press thaV or
A key until the word “OFF” is displayed. Let go dfthe keys
15, Press thaV key until the word “LEVL” appears in the displ
16. Hold in the *’ key, then while holding in th& key press theA key until “2” appears in the display. Let go dftae keys.
17. Press theh key until “diSP” appears in the display.  Nehald in the “*' key, then while holding in the “key press th& or A\ key
until the value “0.9” appears in the display. Let go of all the k
18. Press theh key until “hi.SC” appears. Next, hold in the Key, then while holding in the " key press tBekey until the number in
the displayreads 80. Let go of all the key
19. Press th¥ key until the word “LEVL” appears in the display.
20. First hold in the *' key, then while holding the *' key press tha/ key until “C” appears in the display. Let go dfthe keys.
21. Press the key and “Addr” will appear in the display.  NeRold in the “*' key, then while holding in thé'key press the¥ or g key
until the value “1” appears in the display. Letajall the keys.
22. Press theh key and “bAud” will appear in the display. Ngekold in the *' key, then while holding in the key press the¥ or A\
key until the valu “9600” appears in the display. Let go of all treyg
23. Press theh key and “dAtA” will appear in the display.  Nexold in the *' key, then while holding in th& ‘key press the¥ or g
key until the value “18n1" appears in the displagt co of all the key:
24. Press and hold in both teor ¥ keys until the pressure appears in the display) telease both keys. The word “PArk” in the tigp
will go away when a set point is entered.
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