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Closed-Loop Throttle Valves Introduction

21800 Series Closed-Loop Pneumatic Throttle Gate Valves

Loop
Throttle

Product Features

(4 Patented Throttle Actuating Mechanism that is
infinitely variable from fully open to fully closed

[ Stainless steel welded bellows
(1 Standard or custom flange options

(1 1,000,000 cycles before servicing (application
dependent)
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Description

The 21800 Series Closed-Loop Pneumatic Throttle Gate Valves
utilize a standard HVA 21200 Series valve design with the addition
of a patented throttle actuating mechanism. The throttle actuating
mechanism consists of an MKS 146C Vacuum Gauge
Measurement and Control System, an OMRON Analog Fiber-Optic
Sensor and Amplifier, a PNEUTRONICS Pressure Control Unit
and an over-sized HVA patented differential pressure actuator
assembly. Shock and vibration are reduced to a minimum by our
unique air cylinder design. There are no mechanical locks inside
the vacuum which is extremely beneficial for semiconductor and
sensitive processes requiring vibration-free operation. All moving
joints have hardened shafts, reducing particulate generation and
providing smooth actuation.

The system operates in a closed control loop by monitoring either
the valve’s True Position or the system Pressure/Conductance. In
the Pressure / Conductance Mode the valve is opened or closed
until the desired system gas flow is achieved as monitored by the
MKS flow or pressure gauges. The MKS controller can monitor two
gauges in addition to controlling the valve. In the True Position
Mode the position of the valve actuator piston is monitored by the
OMRON sensor. The sensor signal is sent to the MKS controller
which then sends a signal corresponding to the desired valve posi-
tion to the PNEUTRONICS pressure control unit. The pressure
control unit controls the differential pressure applied to the actua-
tor piston to move it in the desired direction.

Applications

The HVA stainless steel body offers one of the smallest interior sur-
face areas in the vacuum valve industry. The body and all major
internal components are vacuum furnace brazed at 1100° C at
1x10-¢ Torr, ensuring maximum joint integrity. This eliminates the
possibility of virtual leaks or entrapment areas and minimizes body
distortion found in conventionally welded valves. For maintenance
purposes, the carriage assembly can be removed from the body
without removing the valve from the system. These valves can be
used with cryopumps, turbomolecular pumps or in any applications
requiring clean, high cycle, low maintenance and low outgassing
valves with positive shutoff characteristics. Available in standard
CF-F KF, ISO or ANSI flange configurations, as well as optional JIS
or custom configurations.

Toll free: (800) 551-4422 www.highvac.com HVA, LLC
Fax: (775) 359-1369 sales@highvac.com 12880 Moya Blvd, Reno NV 89506



Standard Specifications

Materials
Valve body and mechanism

304 stainless steel

Welded bellows shaft seal AM-350
Bonnet / gate seals
HV Viton® elastomer
UHV OFHC copper / Viton® elastomer
Vacuum
Pressure range
HV 1x10° Torr
UHV 1 x 10-1° Torr

2 x 101 AtmCC/Sec
760 Torr in either direction

Leak rate
Differential pressure

Maximum A pressure before opening 20 Torr
Bakeout Temperature without solenoid
Elastomer sealed bonnet 150°C
Actuator 60°C

Mechanism
Air service 80 psig
MKS Controller 150 Watts
Power requirements 85-135 VAC or 180-270 VAC
50/60 Hz

MKS Controller
front panel display

Position or flow indication

Pneumatic Data

Minimum pneumatic output volume 1 cubic inch
Output range 0-80 PSIG
Operating range 0-80 PSIG
Maximum supply pressure 80 PSIG
Pressure linearity 6% FS maximum
Pneumatic connection 1/4" O.D. tubing

Pressure accuracy (Variable Pressure
Solenoid Valve) 1.5% FS maximum
Power Requirement and Logic
Main Power
Current requirement

Input control signal

120/230 VAC
Max 400 milliamperes
4-20 MADC
Input impedance 250 ohms

Electrical plug-in connector for #28 to 14 AWG
wire service

Gate Valve Parts

Pneumatic

Position sensor cable

Pneumatic actuator: Analog Position Sensor

air cylinder with piston Valve
Driver
Box
Bonnet seal:
N Elastomer 4
or Metal

Bonnet flange Pressure
’ ® regulator
Structural ‘ ‘
supports 5
i Valve
T | B body
Carriage Gate (seal) side
side B with O-ring
Port flange:
Standard CF-F
orKF/1SO
Notes

* Dimensions given in U.S. System and [metric]
» Conductance ratings based on air, given in liters per second

* Due to ongoing product development, prices, dimensions and
specifications subject to change without notice

Options
All 21800 Series Valves may be equipped with alternative flanges,
solenoids and seals. Contact HVA to discuss your requirements.
* Alternate voltage controls
* JIS configurations
* Custom flange sizes
* Roughing ports
* Metal sealed bonnet

* High temperature components, including O-rings,
microswitches and actuator

¢ Custom materials, such as Inconel® or Kalrez®
* Bakeout jacket with or without regulators

HVA, LLC
12880 Moya Blvd, Reno NV 89506

www.highvac.com
sales@highvac.com

Toll free: (800) 551-4422
Fax: (775) 359-1369
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Closed-Loop Throttle Valves Introduction

Theory of Operation

The Closed-Loop Pneumatic Throttle Valve is designed to provide
the user the means to either control the pressure in a process
chamber or vary the position of the valve’s gate to change the con-
ductance through the valve in a closed loop fashion.

The valve's gate position is controlled by the HVA patented actua-
tor. The variance of the position is primarily controlled by creating
or disturbing the equilibrium of the two volumes in the air cylinder
that are separated by the piston. A 4-20 mA analog sensor is
incorporated in the actuator mechanism to provide a signal that
represents the precise position of the valve. While in the position
control mode, this sensor provides the signal loop to the controller
that is required to position the valve. While in the pressure control
mode, a pressure transducer is utilized to provide that loop, and
the position sensor becomes a real-time position indicator. This
approach provides precise pressure or conductance control with-
out sacrificing the positive shutoff feature so that the valve closes
and seals in the event of power loss in the system.

Refer to the Throttle Valve Schematic below.

1. The Closed-Loop Throttle Valve utilizes a standard HVA gate
valve design with the exception of a patented throttle actuating
mechanism assembly. The throttle actuator incorporates an air
spring design via a pressure regulator that is mounted on the top

Loop
Throttle

fitting of the air cylinder. Its function is to close and seal the valve
in the event of electric power loss to the system. This eliminates the
need for a secondary normally closed isolation valve.

2. The Analog Position Sensor is mounted on top of the air cylin-
der. Its function is to provide the controller a 4-20 mA signal that
varies in accordance with any change in the piston position. This
signal can be used to close the loop on the position of the gate
whenever desired or to indicate the position while controlling the
pressure control mode.

3. The Valve Driver Box contains the air logic circuitry, the power
connections and the electrical signals that are required to interface
between the controller and the valve. It incorporates the following
components:

¢ Variable Pressure Solenoid Valve: The function of this valve is
to vary its output pressure between 5 and 80 PSIG in
proportion to the 4-20 mA signal that it receives from the
controller. This variance in pressure will cause the valve to
move towards the open, closed, or the hold position of the
throttle valve’s gate.

* Pressure Regulator: The function of this part is to reduce its
input pressure from 80 PSIG to 40 PSIG.

* Fiber Optic Amplifier: The amplifier relays the position of the
piston to the MKS Controller.

Throttle Valve Schematic
Position sensor cable

Exhaust muffler

!

2.Analog —+te
Position

1 80 psi air supply line

VA

Sensor Air supply line

Air supply line

IS

1. Closed-Loop
Throttle Valve

3. Valve
Driver
Box

Interface cable

Pressure regulator

Controller
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Closed-Loop Throttle Valves

100-mm 4.0-inch

HVA, LLC
12880 Moya Blvd, Reno NV 89506

www.highvac.com
sales@highvac.com

Toll free: (800) 551-4422
Fax: (775) 359-1369

Pneumatic CF-F 6.00 Flanges 100-mm 4.0-inch
11.63[295.3]
3.00 .
(76.2] Flange Type ﬁ::‘;lg ; Model Number
dia. 3.51[89.2] s
est. Pneumatic
Viton-Viton | US.Bolt | 33[15] 21810-0400
8.24
[ 179'259] [209.3] For metric flanges, replace last
' 0 in Model Number with 4
530 —
18.86 [134.6]
[479.1]
J g5
L 5.65 [143.5]
2_5’,7—— Flange dimensions
[75.4] 0D.= 5.97 [151.6]
. 1D.= 4.00 [101.6]
T4y Thickness= 780 [19.81]
(35.] No.of holes = 16, 5/16-24 [M8 x 1.25] == g
Boltcircle=  5.128 [130.25] c8am
Conductance = 1,726 liter/sec == $.
351[89.2] Pneumatic ISO-100 Flanges 100-mm 4.0-inch
est. |=~——— 11.63[295.3] —
rgﬂ Bonnet-Gate | Flange Type ﬁ::‘;lg ; Model Number
| Preymatic ... |
Viton-Viton | Metric bolt | 33 [15] 21810-0403
8.24 . .
7.75 [209.3] Viton-Viton |  Clamp 43120 21810-0406
[196.9]
19.13
530 — 3.00 [485.9]
[134.6] [76.2]
dia.
22.5° ’, —‘
6.75[171.5] J——-L
5.65 dia., 2 places ey 2'1433[5618']2]
[143.5] : :
Clamp style
Bolt style ISO NW100 ISO NW100
0D.= 6.50 [165.1] 0.0.= 5.12[130.0]
ID.= 4.00 [101.6] I.D.= 4.00[101.6]
Thickness= .50 [12.7] No. clamps = 4-8
No.of holes= 8, M8 x 1.25 Conductance =
Boltcircle= 5.709 [145.00] 1,199 liter/sec
Conductance = 2,122 liter/sec 4.25[108.0] 1.41[35.8]
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Closed-Loop Throttle Gate Valves

150-mm 6.0-inch

Pneumatic CF-F 8.00 Flanges 150-mm 6.0-inch
~——12.08 [306.7 ] —~ .
473 y Ship Wt
dia. 3641925 — ne Pneumatic
) est. =
- Viton-Viton | US.Bolt | 50[23] 21810-0600
7.77 8.37
[197.4] [212.5] For metric flanges, replace last
g E ° 0 in Model Number with 4
=i =i T
22.39 |
3.61
[568.8] 1064 [91.6]
L [270.2]
A
RER 1 ® T 0
3.45 [87.6] of 9
=
7.55[191.8]
— -
3.17 Flange dimensions
80.5] T T 0D.= 7.97 [202.4]
1.4 1D.= 6.02 [152.9]
[35.8] Thickness=  .880 [22.35]
B o2 No. of holes = 20, 5/16-24 [M8 x 1.25]
G 8% Boltcircle= 7.128 [181.05]
o5 Conductance = 5,289 liter/sec
o™
3.64[925] Pneumatic ISO-160 Flanges 150-mm  6.0-inch
est.  f~—— 12.08 [306.7) —~|
Bonnet-Gate | Flange Type ﬁ’hlle Model Number
s [kg]
~BE
| |
8.7 Viton-Viton | Metric bolt | 50 [23] 21810-0603
[21235] Viton-Viton | Clamp | 70[32] 21810-0606
473
‘ \ [120.1] Bolt
dia. 22.84
| [580.1]
3.61 ™ Clamp
[91.6]  1.41[35.8] 22.91
| [581.9]
2.36 [59.9]
345(87.6] \° 0,00 2286
dia., 2 places =l
7.55 Clamp style
[191.8] 1SO NW160
Bolt style ISO NW160 0.D.=7.09[180.0]
0D.= 8.86 [225.0] || I.D.= 6.00[152.4]
ID.= 6.00 [152.4] No. clamps = 4-8
Thickness= 475 [12.07] Conductance =
No.ofholes= 8, M10x 1.5 — 3,967 liter/sec
Bolt circle = 7.874 [200.00] J 4.251[108.0]
Conductance = 7,140 liter/sec -~ =—1.41[35.8]
102
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Closed-Loop Throttle Valves

200-mm 8.0-inch

Pneumatic CF-F 10.00 Flanges 200-mm 8.0-inch
~—12.01[305.2] — :
4.73 Flange Type ﬁ’hs";;” ; Model Number
[120.1] 3.64 [92.5] _ 9
_dia. est. T Pneumatic
Viton-Viton | U.S. Bolt 75 [34] 21810-0800
777 8.37
[197.4] [212.5]
For metric flanges, replace last
0 in Model Number with 4
2693 L
[684.0] 13.93
dh [353.7]
7.5°
-
— 44 '7*
451[114.6] Fﬁo_u
= [265.9]
f—10.02 —
L Flange dimensions
141[35.7] 0D.= 097 [2532]
1.D.= 8.02 [203.7]
Thickness=  .970 [24.64]
No. of holes = 24, 5/16-24 [M8 x 1.25] 4 o
Boltcircle= 9.128 [231.85] SCo
Conductance = 12,006 liter/sec % _g 4
o 9
Pneumatic ISO-200 Flanges 200-mm 8.0-inch
473 3.64 [92.5] est—, 12.01 _
[120.1] (305.2] Bonnet-Gate | Flange Type ﬁ’h'py ! Model Number
dia. o8 1 s [kg]
T~ | Preymatic ... |
8.37 Viton-Viton | Metric bolt | 75 [34] 21810-0803
7.77 : ]
1974 2125 : .
[197.4] A J Viton-Viton |  Clamp 95 [43] 21810-0806
Bolt
- -—10.02
27.32
(693.9] o o | [254.5]
Clamp 13.93
27.19 g o [3537) —= !
690.8] / \ 15°
451[114.6] K%j
:\_ #* &
2,66 [67.4]—~ | |~
1.41[35.8] ~ - 11.00 Bolt style ISO NW200
Clamp style [279.4] OD.= 11.25 (285.8]
1SO NW200 dia.,2 ID.= 8.00 [203.2]
0.D. = 9.45[240.0] places  Thickness=  .625 [15.88]
1.D.= 8.00[203.2] || No.of holes= 12, M10x 1.5
No. clamps = 6-12 N Boltcircle= 10236 [260.00]
Conductance = 425  Conductance = 11,597 liter/sec
9,449 liter/sec i 1078
1.41[35.8) —~ =
103
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Closed-Loop Throttle Gate Valves

250-mm  10.0-inch

Pneumatic CF-F 12.00 Flanges 250-mm 10.0-inch
5.95 .
da. | sea[oes)] [ [345.7] s [kg]
N est. Pneumatic
Viton-Viton | US.Bolt | 147 [67] 21810-1000
14.41
[366.1]
[ 8.24 For metric flanges, replace last
) ¢ 3 [2.3] 0 in Model Number with 4
39.08
9927) O [ 18.30
[464.8]
[ [
5.63°
71N
576 | —I KJ [P
[146.3] B’\ Z/ LEs.oo
= [330.2]
3.65[92.7] —
~—11.99 —
1.65[41.9] — [304.6]
Flange dimensions
0.D.= 12.00 [304.8]
1.D.= 10.00 [254.0]
Thickness= 1.00 [25.4]
No. of holes = 32, 5/16-24 [M8 x 1.25]
Boltcircle=  11.180 [283.97]
Conductance = 21,497 liter/sec
5.95 Pneumatic 1SO-250 Flanges 250-mm 10.0-inch
[151.1] ey Ship Wt
dia. L 3.64[92.5]] g [345.7] Bonnet-Gate | Flange Type Ibs [kg] Model Number
B - | Pneumatic ... |
14.41 Viton-Viton | Metric bolt | 160 [73] 21810-1003
[366.1] ! 5 .
8.24 Viton-Viton |  Clamp | 190 [86] 21810-1006
. [209.3]
ﬁgg t
8931 ||
[998.4] 1830
] [464.8]
| LS
= J 575 K\\Q % !
| (1463 | . .
3.15[80.0] | |~ 1199J
1.65[41.9] — [304.6]
Clamp style —
1SO NW250 13.00  Bolt style ISO NW250
0.D. = 11.42[290.0] [3302]  op= 13.19 [335.0]
1.D.= 10.00 [254.0] dia, 2 p- 10.00 [254.0]
No.clamps =6-12 11T P88 Thickness= 75 [19.1]
Conductance = m J-M 5.51 No.of holes= 12, M10x 1.5
17,537 liter/sec L [140.1]  Boltcircle=  12.205 [310.00]
165 42.au LQ Conductance = 24,990 liter/sec
Toll free: (800) 551-4422 www.highvac.com HVA, LLC

Fax: (775) 359-1369

sales@highvac.com

12880 Moya Blvd, Reno NV 89506



Closed-Loop Throttle Valves

300-mm  12.0-inch

5o Pneumatic CF-F 14.00 Flanges 300-mm 12.0-inch
[151.1] ~—16.04 [407.3] i
dia. [ ! Bonnet-Gate | Flange Type ﬁ’h'py ! Model Number
3,64 [92.5]] s [kg]
est. Pneumatic
1444 2 | 1 Viton-Viton | US.Bolt | 170 [77] 21810-1200
[366.1] 8.24
(209.3] For metric flanges, replace last
1L . ‘ — 1 0 in Model Number with 4
43.81 4L
[1112.8] 99,03
qp [559.6]
689 | — !
| [174.9] [;2'108]
3.89 [98.9]—1 L L 1408 —
1.65 [42.0] — — [362.7]
Flange dimensions
0D.= 14.00 [355.6]
ID.= 12.00 [304.8]
Thickness = 1.12 [28.4]
No. of holes = 30, 3/8-24 [M10 x 1.50]
Boltcircle=  12.810  [325.37] g ~2
Conductance = 34,964 liter/sec e 8 @
=T o
D 0
595 Pneumatic I1SO-300 Flanges 300-mm 12.0-inch
[151.1] —16.04 [407.3]—~ i
. Ship Wt
dia. .
est. Pneumatic
14.41 201 i Viton-Viton | Metric bolt | 170 [77] 21810-1203
[366.1] 8.24
[209.3]
I]7EI *
43.81 dh
[1112.8] 2903
15 [559.6] ‘ ‘
/\ 15°
s
| 6.89 _| \ y f
| [174.9] |
3.15[80.1]—| |~ 14.28
1.65 [42.0] 1 — [362.7]
Bolt style ISO NW300
0D.= 16.73 [424.9]
1.D.= 12.00 [304.8]
Thickness= .75 [19.1]
No. of holes= 12, M12x1.75
Bolt circle = 15.551 [395.0]
Conductance = 43,268 liter/sec
105
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Closed-Loop Throttle Gate Valves

ANSI, JIS & Custom Flanges

ANSI Flange Models

ANSI Models are designed for high vacuum applications specifical-
ly when pressure ranges approximate 1x10-° Torr and bakeout tem-
peratures do not exceed 200°C. Both the bonnet and gate seals
come standard with  Viton® elastomer  O-rings.
These valves provide valving for cryopumps, turbomolecular
pumps, ion pumps, and other applications requiring clean, low out-
gassing valves.
Pneumatic valves are supplied with 120 VAC solenoid and a Reed
switch position indicator.
Standard flanges are smooth faced, non-rotatable and threaded.
When O-ring grooves are required on flanges, please specify one

of the following options:

* O-ring groove on gate side only

* O-ring groove on carriage side only

* O-ring grooves on both gate side and carriage side
O-ring groove 1.D. is 0.250-inch larger than the valve 1.D. Flange
O-rings are not included with the valve, and may be purchased
separately.

JIS & Custom Flange Models

Installations requiring JIS flanges may be obtained through HVA.
Additionally, non-standard installations requiring other specialty
flanges may be custom ordered through HVA. Contact HVA to dis-

ANSI Flange Dimensions

"abe  ltevsecar Hos e e mm
100 4.0 4.0 ANSI 2,122 8 3/8-16 190 7.50 229 9.00 102 4.00
150 6.0 6.0 ANSI 7,023 8 3/4-10 241 9.50 279 11.00 152 6.00
200 8.0 6.0 ANSI | 14,374 8 3/4-10 241 9.50 279 11.00 203 8.00
'!é 8—% 200 8.0 8.0 ANSI | 14,374 8 3/4-10 298 11.75 343 13.50 203 8.00
8 S '_E 250 10.0 10.0 ANSI | 24,990 12 3/4-10 362 14.25 406 16.00 254 10.00
300 12.0 10.0 ANSI | 43,268 12 3/4-10 362 14.25 406 16.00 305 12.00
300 12.0 12.0 ANSI | 43,268 12 3/4-10 432 17.00 483 19.00 305 12.00
ANSI Valve Dimensions
Nom.1D. A B C “:
100 mm 67 207 61 76 209 197 89 518 144 295
4.0in 2.64 8.13 2.41 3.00 8.24 7.75 3.51 20.40 5.65 11.63
150 mm 88 270 61 120 213 197 93 607 192 307
6.0in 3.45 10.64 2.41 473 8.37 7.77 3.64 23.91 7.55 12.08
200 mm 115 354 70 120 213 197 93 691 255 305
8.01in 451 13.93 2.76 473 8.37 7.77 3.64 27.19 10.02 12.01
200 mm 115 354 71 120 213 197 93 723 255 305
8.0in 451 13.93 2.78 473 8.37 7.77 3.64 28.44 10.02 12.01
250 mm 146 465 80 151 209 366 93 1034 305 346
10.01in 5.76 18.30 3.15 5.95 8.24 14.41 3.64 40.71 11.99 13.61
300 mm 175 560 80 151 209 366 93 1129 363 407
12.01in 6.89 22.03 3.15 5.95 8.24 14.41 3.64 44.44 14.28 16.04
300 mm 175 560 80 151 209 366 93 1167 363 407
12.01in 6.89 22.03 3.15 5.95 8.24 14.41 3.64 45.94 14.28 16.04
106
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Closed-Loop Throttle Valves

ANSI Valves
. ANSI Flanges Viton Bonnet and Gate
Pneumatic
inc:iF;m] Flange Size ﬁ:slp[’:; ; Model Number
L <D G Preumatic
dia. |  estimated 4.0[100] | 4.0 ANSI | 33[15] 21810-0401
|| | 6.0[150] | 6.0 ANSI | 50 23] 21810-0601
8.0[200] | 6.0 ANSI | 75[34] 21810-0801
[ F 8.0[200] | 8.0 ANSI | 75[34] 21810-0802
E j \E ’/ 10.0 [250] |10.0 ANSI| 160 [72] 21810-1001
I 12.0 [300] |10.0 ANSI| 170 [77] 21810-1201
qfF H 12.0[300] |12.0 ANSI| 180 [82] 21810-1202
B T I o p
l o + o =
A
j;o o =
K —C~
HVA, LLC www.highvac.com Toll free: (800) 551-4422
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Llosed-Loop

Closed-Loop Throttle Valves
21800 Series

End of Section
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