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Introduction 

The purpose of this document is to detail the necessary equipment and steps to create a vacuum tight 
braze of an AerOcoax heater , figures 14 and 15, onto a Cajon VCR vacuum flange, figure 2, from here on 
known as heater and flange.   

Equipment Needed 

A 10 lb Oxy-Acetelyne torch set with a “0” tip, Lucas Milhaupt handy flux type B-1 for low temperature 
brazing, Lucas Milhaupt easy-flo 3 brazing wire, a combination clamp and chill block assembly, brazing 
glasses, snoop, leak test fixture, leak detector, ohm meter. See photos at end of document in the 
appendix. 

 

Oxy-Acetylene Torch Set up and testing 

Due to the flammable and oxidant nature of a oxy-acetylene torch . The following steps should be taken 
each time prior to igniting the torch. Remove flammables from work area.  Insure good ventilation.   
Prior to assembly, check all connections for dirt, grease or damage. The operator should clean or replace 
as needed. The operator should have acquired skill or training to use oxy-acetylene equipment.  Connect 
regulators to oxygen and acetylene tanks, connect hoses to regulators, connect torch handle to hoses, 
connect “0” size tip to torch handle. Make sure the oxygen and acetylene valves on the torch handle are 
closed. The regulator pressure adjustments should be backed out all the way. Open the tank valve on 
the acetylene tank. Set the acetylene regulator to 5 psig. Note that this is the recommended acetylene 
pressure required for “0” tip.  Use soapy water solution to leak test all connections on the acetylene side 
from the tank to the torch handle. Repair any found leaks. Open the tank valve on the oxygen tank. Set 
the oxygen regulator to 5 psig. Note that this is the recommended oxygen pressure required for “0” tip.  
Use soapy water solution to leak test all connections on the oxygen side from the tank to the torch 
handle. Repair any found leaks. Torch tip and pressure setting information can be found in the appendix. 

 

The heater design is coaxial. The outside skin is Inconel 600. The flange is 316L stainless steel. The 
heater/flange in rough assembly is shown below in Figure 1. 



 

Figure 1: Rough assembly of heater and flange 

The heater and flange should be cleaned in advance and free of grease, oil, or other surface 
contaminants that would interfere with the brazing process. The heater should be inserted into the 
flange and aligned for depth. See Figure 2 below showing the heater assembly. The heater is the part 
slightly protruding from the end of the tube. 

 

 

 

 

 

 

 

 



 

 

Figure 2: VCR Gland flange 



 

Figure 2: Assembly showing heater depth alignment 

Once aligned, the heater and flange will be installed into the clamp chill block. One may mark the heater 
with an ink pen to check alignment prior to brazing. This can be cleaned off with alcohol prior to brazing. 
The block is then tightened enough so that the flange does not fall out. The photograph in Figure 3 
below shows the VCR flange in the cooling block. Only the narrow end of the VCR flange sticks out of the 
cooling block. 



 

Figure 3: VCR flange clamped in the cooling block 

 

Apply flux sparingly to the narrow end of the flange tube and on the heater forcing some flux inside the 
flange tube. The photograph in Figure 4 below is an example of the modest amount of flux required. 

 



 

Figure 4: Modest amount of flux applied to heater and flange 

 

Light torch and adjust for neutral flame. Heat the narrow end of the flange only. The heater wire is very 
delicate and can be readily damaged by the heat of flame. Play the flame over the narrow end of the 
flange. The heater wire will be conduction heated from the flange. The narrow part of the VCR flange 
will become dull cherry read and the flux will start to run and turn clear. This is the point when the silver 
brazing wire is applied to the end of the narrow part of the flange. As the silver wire is melting, ensure 
that enough material is melted to completely seal the end of the flange tube and around the heater 
conductors. Then move the torch and turn it off.  The photograph in Figure 5 below is a representation 
of the actual brazing process. 



 

Figure 5: Brazing process 

When cool, remove heater assembly from chill block. The excess solid flux can be removed with boiling 
water and a stainless steel brush.  Do not completely immerse heater ends in water. The oxidization on 
the stainless fitting will have to be sanded clean. 



 

Figure 6: Brazed assembly prior to cleaning 

 

The heater assembly braze joint to flange must be leak tested on a helium mass spectrometer. It should 
not leak to a sensitivity of 2 X 10-10 Torr-Liters/second, figure 8. The heater must also pass an electrical 
continuity and resistance test to determine if it was damaged during the brazing process. The heater 
must not be shorted or open. The resistance should be ~ 5 ohms, figure 7. 

 

 

 

 

 

 

 



 

Figure 7: Electrical resistance test 

 

 

 

 

 

 

 

 

 

 



 

Figure 8: Vacuum leak test 

 

 

 

 

 

 

 

 

 

 



 

 

 

Figure 9: Oxy-Acetelyne torch set, 10lb 

 

 

 

 

 

 

 

 



 

 

 

 

Figure 10: Victor tip chart for welding 

 

 

 

 

 

 



 

 

Figure 11: Low temperature flux 

 

 

 

 

 

 

 

 

 



 

 

Figure 12: Easy Flo brazing wire 

 

 

 

 

 

 

 

 

 



 

Figure 13: Easy Flo brazing wire specification sheet 

 



 

Figure 14: AerOcoax heater catalog page 



 

Figure 15: AerOcoax heater catalog page 


