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Existing GNB valve with cover and 
drive motor removed. Split collar 
added to prevent shaft from 
dropping. 
Cover base shown cannot be 
removed.
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Existing Structure

- Ion pump to be mounted inline with 
vacuum enclosure and  have 
adequate adjustments to mate up 
with flanges.

Lead Screw 
Cover and 

Clamp

Vacuum 
Enclosure

Gate Valve Body

Ion 
Pump 
Stand

Gamma  
300L Ion 

Pump

VAT Series 09 
HV Gate Valve

Proposed Design

Other Design Requirements:
- Cannot weld to existing structure.
- Cannot cut or grind off anything.
- Cannot torque or loosen existing seals.
- Ball screw must remain locked in up 
position.
- Vacuum loads shall not stress the 
existing structure.

Cover 
Base

6 inch 
Nipple 

and 
Flanges
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Section View of Valve Actuator and 
Proposed Design

Currently we 
have vacuum on 
inside of bellows 
and atmosphere 

on outside of 
bellows.

Proposed design 
will enclose the 
entire actuator 

assembly.

Bellows 
retracted



The lower box seal consists of 3 seals. The seal to the 6 inch tube and sealing the two plates must 
be made in place. The seal to the box enclosure will be a standard ¼ “ o-ring.
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Lower Box Seal

O-Ring
(not shown)

O-Ring

Epoxy Seal
O-Ring



Epoxy will be inserted into the epoxy seal groove and the two plates bolted together. Epoxy will be 
allowed to seep out on the top and bottom of the plate where it will be smoothed down flush with 
the plate surface.
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Lower Box Seal Detail
The lower seal plate has three seals.

1. ¼ inch Std. O-ring from lower box to the two seal plates.
2. Epoxy trapped in machined area connecting the two.
3. ¼ inch O-ring from two seal plates to 6 inch tube modeled after Cajon 

Ultra-Torr fittings.

45 Degree Trapped O-Ring Seal

Epoxy Seal

Std O-Ring

O-Ring seal will be cut and 
bonded in place on the tube

Epoxy Seal Between 
Plates with .02 gap.



The vacuum enclosure will be of welded construction and made from 304 grade stainless steel. 
The wall thickness of the upper cover is .25 inches and the remaining parts are .188 inches.
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Vacuum Enclosure

Lifting Lugs
2.75 CF for  

Instrumentation

Cover for 
existing nut .25” Wall 

Thickness

Epoxy Seepage

Enclosure Stiffeners

Max deformation of .0098 inches occurs in cover and top of box enclosure. We added several 
stiffeners to the bottom of the box in the area of the seals to prevent leakage. 

Fixed 
Surface

Fixed 
Surface

Area to be 
filled with 

epoxy



Stress analysis shows max stress of 9,853 psi which is well below the maximum allowable stress 
of 15,700 psi specified for 304 stainless steel at 200 degree F per ASME Boiler and Pressure Vessel 
Code . Model assumes fixed  constraint of two ribs supported by angle bracket below enclosure 
and support inside of box.
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Vacuum Enclosure Analysis

Max deformation of .0098 inches occurs in cover and top of box enclosure. We added several 
stiffeners to the bottom of the box in the area of the seals to prevent leakage. 



The ball screw cover attaches to the top of the cover and 
is supported with a three piece clamp. 8

ION Pump Mounting and Ball screw Cover Clamp

Top kinematic plate 
has (3) set screws 

set into a v-groove. 
All grooves face 
toward the valve. 

This gives up/down, 
pitch , and fine x-

adjustment

Structure attaches to first 
stiffener on gate valve. 

Adjustment blocks provide X, Y. 
and Yaw adjustment.  Four 

setscrews lock stand in place.

Two locking screws 
on top plate.

Weights
Vat Gate Valve  - 33.3 Lbs
Gamma ION Pump 145 lbs

Vacuum Enclosure w CFs – 227.7 lbs
Pump Mount – 148.5 lbs

All Other – 167.6 lbs

Total Added Weight – 722.3 lbs



09144-UE01 –X (with ISO-KF25 port on side) 
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VAT Series 09 HV Gate ValveAppendix
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Gamma 300L Ion PumpAppendix


