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MODEL BV-100

1.0 INTRODUCTION

The BV-100 Pulsed Molecular Beam Valve is a device for producing short
duration, high speed gas pulses. The BV-100 System comsists for the BV-100V
Valve, BV-100D Driver, and an assortment of accessories and fittings for
enhancing the useability and performance of the BV-100V Valve. (See Figure 1
- BV-100 Pulsed Molecular Beam Valve and Accessories.)

In most applications, the BV-100 is used to inject pulses of gaseous material
under pressure into a vacuum chamber where the material is studied in an
isolated state or mixed with other species. In spectroscopy, the BV-100
generates pulses at supersonic velocities producing molecular beams cooled to
as low as 3K, thereby reducing hot band absorption and allowing increased
spectral resolution. In studies of molecular collision dynamics, multiple
beams are generated to study physical or chemical interaction among different
molecules.

2.0 DESCRIPTION

The BV-100 consists of two subassemblies: the BV-100V Valve and the
BV-100D Valve Driver. The two are interconnected with an 8 foot cable
which can be disconnected at the valve.

2.1 BV~100V VALVE DESCRIPTION

The BV-100V consists of a dual electro-magnetic coil actuator
assembly housed in a 1-1/4 inch diameter stainless steel
cylinder. The housing is flanged at ome end to carry gas inlet
ports and electrical feedthru connections. Mounted at the other
end is the removable end plate which contains the valve orifice.

The valve is designed to be mounted on a vacuum chamber with the
orifice end protruding through a common feedthru fitting (e.g.
Cajon Company Ultra-Torr) or one of Newport's BV-F Series
feedthru fitting accessories.

The beam valve is divided into two chambers separated by a bellow
diaphragm. (See Figure 2 - BV-100V Valve.) The sample gas
chamber carries the gas to be metered by the valve. All
materials exposed to the sample gas are corrosion resistant
(Viton, Teflon, Stainless Steel, Nickel). The backing gas
chamber carries an inert gas at a pressure necessary to balance
the differential pressure across the bellows diaphragm.
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The actuator assembly drives a polymer seal tip against the
orifice to close the valve. Actuator stroke can be controlled
from the BV-100D Driver up to its maximum of .0l5 inches.

The valve is preset at the factory such that with no holding
current applied and zero differential pressure across the
bellows, the closing force will be zero. With the driver current
on in standby, the valve is closed. However, differential
pressure of approximately 3psi will open the valve.

BV-100D DRIVER DESCRIPTION

The BV-100D Driver is an AC linepowered controller which provides
proper current level and pulse timing sequence to the two
actuator coils in the beam valve.

The driver enclosure is furnished with hardware for rack mounting
or it can be used on a bench as it is supplied with rubber feet.

The driver contains an internal pulse rate generator, a trigger
delay generator, and timers for coil current pulsewidth and
timing control. Front panel controls provide adjustability of
pulse rate, pulse delay, pulse intensity and duration.

See Drawing - Block Diagram - BV-100D Molecular Beam Valve in
Section 5.1 of Appendix.

BV-100 ACCESSORIES

BVP Series Endplates

Stainless steel end plates with different orifice diameters and
exit face configurations are available as accessories. Unless
otherwise specified, the standard end plate, BVP-0.5, is
furnished with all valves.

End Plate Exit Face Orifice
Model No. Configuration Diameter
BVP-0 " Flat None
BVP-0.5 Flat 0.5mm
BVO-1.0 Flat 1 .0mm
BVP-0.5C 120° Conical 0.5mm
BVP-1.0C 120° Conical 1.0mm
BVP-0,5CL 30° Conical 0. 5mm
BVP-1,0CL 30° conical 1.0mm
-0
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BV-F Series Fittings

Three styles of high vacuum—compatible feedthru fittings are
available to accept the BV-100V. All are furnished with VITON
O-ring seals and are fabricated from stainless steel.

BV-FF: Standard 2.75 inch knife-edge vacuum flange.

BV-FW: Weld—-on fitting with 1.50-inch tubular end.

BV-FP: 1-1/4 inch NPT male threaded end.

BV-100R Dome-Loaded Pressure Regulator

This is a stainless steel pressure regulator which, when used
with an inert auxiliary gas, regulates the pressure of the sample
gas to provide a constant controlled differential pressure across
the beam valve actuator diaphragm. Its use is recommended when
high pressure operation with corrosive sample gasses is required.

OPERATING CHARACTERISTICS:

Maximum Inlet Pressure: 2000psi

Outlet Pressure Control Range: 0 to 150psi
Differential Pressure Control Range: =15 to +15psi

Inlet and Outlet Port: 1/4" NPTF
Auxiliary Inlet Port: 1/8" NPTF

SPECIFICATIONS

BV=-100V Valve

. Pulse Duration: 100 microsec min.

. Beam Intensity: to 1022 molecules/steradian-sec

- Repetition Rate: <50 Hz

. Maximum Pressure: 10 atmosphere

. Maximum Operating Temperature: 100°¢c

. Orifice Diameter: 0.5mm supplied with valve; optional 1.0mm,
blank

.« Size: Valve housed in 6" x 1-1/4" diameter package for
variable intrusion depth into vacuum port
. Gas Inlet Fittings: 1/8" NPTF Backing gas inlet, 1/16"
Tubing sample gas inlet

3=
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BV-100D Valve Driver Unit

. Repetition Rate: 0.5 to 50 Hz, continuously variable
« Pulse Width: 100 microsec to ! msec

. Pulse Delay: 0.05 to 2 msec

+ Beam Intensity: Continuously variable

. Trigger Select: Internal/External/Off

.« Input: TTL-compatible External Trigger

« Outputs: TTL-compatible SYNC; Pulse Current Monitor
. Size: 3-1/2"H x 12”"D x 10“W Rack Mount

. Power: 115/230 VAC 50-60 Hz, 1 amp

. Control Cable: 8' length

OPERATION

3.1

OPERATING PRINCIPLES

The valve actuator assembly is comprised of two electromagnet
coils separated by a fixed gap with a soft iron disc placed in
the gap between the coils. Each coil is placed in a ferrite pot
core to close and confine the flux path. A valve actuator stem
attached to the iron disk is driven axially about .4mm as current
is switched between coils. A polymer seal fitted on the end of
the actuator stem opens and closes the valve orifice,.

During operation, the "close” coil (coil located nearest the
orifice) carries approximately one ampere of steady current to
hold the valve in its closed position. At the beginning of an
operational cycle, the holding current is turned off in the
“close” coil and a 2 ampere current pulse is driven through the
"open” coil thus pulling the seal tip away from the orifice and
allowing gas to expand out of the valve. The open pulse width is
varied by the INTENSITY adjustment to effectively control the
length of the actuator stroke and hence the intensity of the
pulse.

After the “"open” pulse is terminated, the valve will remain open
until a "close” pulse is initiated. This delay between “open"”
and “"close” pulses effectively controls the beam pulse duration.

At the end of the “duration” timeout, a “"close” cycle is
initiated which reapplies the 1 amp hold current along with a 2
ampere “close” pulse. The "close" pulse width is set to
approximately 500 microseconds.

A composite coil current waveform can be obtained at the CURRENT
MONITOR conmnector on the front panel. (See paragraph 3.2.2)

-l
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3.2 OPERATING PROCEDURES AND GUIDELINES

3.2.1

GAS SUPPLY CONNECTIONS

Two gas inlet ports are located on the flange plate at the
rear of the valve. Both are 1/8-inch NPTF tapped holes
and open directly into the backing gas chamber. However,
as shipped from the factory, a 1/16" stainless steel
sample gas tube leading to the sample gas chamber
protrudes from one hole and is covered by tube-like
fitting. A fitting to adapt 1/16" tube to 1/8" NPT is
supplied as a separate item with the valve. This
arrangement allows access to both gas chambers and easy
conversion between operation with a single gas supply and
operation with dual gas supplies.,

Single Gas Operation (Non—Corrosive Gases Only)

If the sample gas to be used in the valve is compatible
with materials in the actuator (aluminum, ferrite, iron,
bronze, copper, and 60-40 solder) a backing gas supply is
not necessary and the sample gas can fill the entire
housing floo.ding both sample and backing gas chambers,
thereby eliminating differential pressure across the
diaphragm. The recommended connection for this mode of
operation is shown in Figure 3. If desired, the 1/16"
tube can be removed entirely from the valve by simply
unscrewing it and withdrawing it from the housing together
with its TEFLON seal washer.

CAUTION:

The BV-100V valve housing is designed and rated to operate at
pressures up to 200psi. Do not exceed this pressure level!!

Dual Gas Supply Operation (Corrosive Gases)

Where the sample gas is corrosive and may damage actuator
components, only the sample gas chamber can be exposed to
the gas which must be supplied through the 1/16" stainless
steel tube. The tube-like fitting located on the flange
cover is removed entirely from the flange cover plate and
replaced with the 1/16" tube to 1/8-inch NPT fitting
supplied with the valve. Note that this fitting slides on
over the 1/16" sample tube. The 1/16" sample tube should
be attached to the sample gas supply system by a

slide-on type connector such as a Cajon Ultra-Torr
fitting or equivalent.

~5-
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MODEL BV-100

If the sample gas supply operates within +3psi of atmospheric pressure, the
backing gas chamber can be left open exposing it to atmospheric pressure.
However, if the supply operates significantly above ! atmosphere, an inert
backing gas will be required to minimize differential pressure across the
diaphragm. This can be accomplished by means of a dome-loaded pressure
regulator connected as shown in Figure 4. The Newport BV-100R accessory is
specifically recommended for this purpose.

CAUTION: The BV-100V valve housing is designed and rated conservatively to
operate at pressures up to 200psi. Do not exceed this pressure!!

3.2.2 DRIVER CONTROLS AND INDICATORS

Control/Indicator Function
1. POWER ON Illuminated AC power switch
Switch (must be left on for positive

valve seal).

2. INTERNAL RATE Adjusts the pulse rate of the
Control internal generator over a
range of 0.5 to 50 Hz,

3. EXTERNAL TRIGGER This BNC type connector allows
Connector triggering of the valve delay

and timing sequence from an
external signal. Triggering
is on the pulse leading edge.
Input impedance: 50 ohms.
Requires signal level >3
volts. Enabled only when
TRIGGER SELECT switch is in
EXT position.

4, TRIGGER DELAY A three-position toggle switch
Switch which selects the triggering
source.
5. TRIGGER DELAY This control varies the delay
Control between trigger pulse and

start of valve pulsing
sequence over a range of about
50 microseconds to 2

milliseconds.
6. SYNC OUT The LED light will flash once
Indicator for each valve pulse sequence.

-6~
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Volts

7. SYNC ouT

Connector

8. INTENSITY

Control

9. DURATION

Control

10. CURRENT MONITOR

Connector

Typical Waveform

MODEL BV-100

This BNC~type connector
provides an output pulse the
leading edge of which is
coincident with the start of a
valve pulse sequence. Output
level: 4 volts (min), 300
ohms. Pulse width may vary
from 50 microseconds to 1
millisecond.

This two-digit switch pot
controls the open cycle pulse
width. The effectively varies
how fast and how far the valve
opens. The setting
corresponds to the open
current pulse width in tens of
microseconds.

This two-digit switch pot
controls the valve open time
duration. The setting
corresponds to the “close
coil current interrupt period
in tens of microseconds.

This BNC-type connector
outputs a summed composite

of the waveform in both “open”
and “"close"” coils.

0

Intensity ———pmm
Control

Duration

Close Bounce

contro1*\-\M;::tzzsg—ﬂ——ﬂb~—dk—iz::::ﬁ::_ﬂ,,Interval (500 microseconds)
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3.2.3 OPERATING GUIDELINES

Startup: Forming a Pulsed Jet

1. With the valve installed and connected to the BV-100D
Driver, preset the controls on the Driver as follows:

POWER: On (This holds valve closed.)
TRIGGER SELECT: Off

INTERNAL RATE: Counterclockwise (Minimum)
INTENSITY: 00

DURATION: 30

2, Turn on gas supply to the valve after vacuum chamber
has reached operating pressure.

3. While monitoring vacuum pressure, move the TRIGGER
SELECT switch to INTERNAL RATE and advance the
INTERNAL RATE control to the desired pulse rate.

4. 1Increase the INTENSITY control setting until the
desired gas load is achieved. The valve should start
opening at about 100 to 250. Should it be desirable
to operate with the INTENSITY control above 300, the
DURATION control should be advanced. To avoid
overlapping open and close pulses, the DURATION
setting should always be greater than the INTENSITY
setting. Long pulses can be achieved by increasing
the DURATION setting after desired pulse intensity is
achieved.

MAINTENANCE/SERVICE

Operation with gases that degrade viton or long use in general may
swell or deform the tip-seal. A symptom of this is a valve that will
not seal (deformed tip) or one that will not open (swollen). This
necessitates a change of tip-seal which is performed as follows:

1.

Remove the end plate,

Taking care not to stress the bellows, remove the old tip-seal by
simply pulling it out of its socket.

Cut a three inch length of .070" diameter Viton o-ring stock.
Holding the stock like dental-floss, stretch it over the vapors of

liquid nitrogen to harden it (a sytrofoam coffee cup is a
convenient dewar for this purpose).

~8-

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5.0
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Quickly cut the o-ring material in the stretched region and insert
the thin cut end into the bellows tip holding it while the material
warms and expands.

Slide the tip-seal trim tool provided with the valve over the free
end of the o-ring stock and fasten to the end of the valve with 2
#2 cap screws used to hold the end plate. (The o-ring that
normally seals the circumference of the end plate should be removed
for this operation.)

Connect the valve to the driver and turn on the power with the
TRIGGER SELECT switch in the OFF position.

Using a new razor blade, carefully cut the protruding tip-seal
flush to the surface of the trim tool. The cut tip-seal must be
flat with no serrations or burrs. If necessary, 400 grit wet/dry
emory paper can be used to polish the end of the seal.

APPENDIX

5.1

SCHEMATICS AND ASSEMBLY DRAWINGS

06427 Beam Valve Assembly

06024 Actuator Assembly

02739 Block Diagram BV-100D

05590 Schematic Beam Valve Driver
05598 Assembly Beam Valve Driver
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BV-100D DRIVER

BV-100V VALVE

BVF SERIES FITTINGS

BV-100R REGULATOR

BVP SERIES END PLATES

Fig. 1 - BV-100 MOLECULAR BEAM VALVE SYSTEM AND ACCESSORIES
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Fig. 2 - BV-100V Valve
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Non-corrosive

Sample Gas Supply (<160 psig)

i

Pl

Vent/Pump-out

.,

"

S

Fig. 3 - Connections for Use with Non-corrosive Materials
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BV-100R or equivalent

-25 psig < PB< +25 psig
Backing Gas
Supply —

|

Vent/Pump-out

Sample Gas
Supply

@ 0<P_<1H0 psig

i

Vent/Pump-out

-
-

Fig. 4 - Connections for Use with Corrosive Materials
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




