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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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LEGAL NOTICE -

This report was prepared as an account of Government sponsored work. Neither the United States, 
nor the Commission, nor any person acting on behalf of the Commission 
A. Makes any warranty or representation, express or implied, wi th respect to the accuracy, 

completeness, or usefulness of the information contained in this report, or that the use of 
any information, apparatus, method, or process disclosed in this report may not infringe 
privately owned r ights, or 

B. Assumes any l iab i l i t ies wi th respect to the use of, or for damages resul t ing from the use of 
any information, apparatus, method, or process disclosed in this report. 

As used in the above, "person act ing on beholf of the Commiss ion" includes any employee or 
contractor of tho Commission to tho extent that such employee or contractor prepares, handles 
or distr ibutes, or provides access to , any information pursuont to his employment or contract 
with the Commission. 
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PURPOSE: 

On May 23, 1957 .> & visit was made by the writer to the Selas Corporation of 
America in Dresher, Pennsylvania. The purpose of the visit was to discuss further 
investigations into methods of tubesheet brazing by direct heating. Original 
work along these lines has been carried out at OREL and is covered by a memo 
(CF-57-^-57) to W. D. Manly, dated April l6, 1957; and entitled: Investigation of 
Tubesheet Brazing by a Method of Direct Heating. 

PERSONS CONTACTEDi 

R. C. LeMay - Contract Sales, Research and Engineering 
C. A. McFadden - Sales Engineer, Brazing 

GENERAL FEATURES OF SELAS EQUIPMENTS 

The Selas Corporation of America specializes in the development and construction 
of heat and fluid processing equipment. Continued research has enabled Selas to bring 
to a high degree of development gas-fired sources of radiant energy, which are 
precisely controllable, and quite versatile in their application. 

The radiant sources are based on a cup-shaped, ceramic burner, an example of 
which is shown in Fig.-1. Referring to the figure, (l) shows the mixture tube, 
through which the carefully pre-mixed gas-air fuel enters the burner. The ceramic 
burner tip is at (2), and serves to distribute the mixture radially over the inner 
surface of the refractory burner cup (3}» The inner contour of the cup is shaped 
so that the combustion products wash the surface,, -Since the proportions of the gas-
air mixture are accurately controlled, all combustion is confined to the interior 
of the burner cup, which becomes incandescent and emits the radiant energy. Figure 2 
illustrates the operational differences between a Selas burner (left), and a tunnel 
burner (right), both of which are using equal volumes of the same gas-air mixture. 
Note the absence of flame tail from the Selas burner. 

The required gas-air mixture is supplied to the burners in the proper 
composition, and at pressure by Selas Combustion Controllers. The combustion 
controller is a precision instrument whose use is absolutely necessary if efficient 
burner operation is to be realized. One unique feature of the combustion controller 
is that it will maintain constant mixture proportions even though the back pressure 
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Fig. 1 Typical Burner Construction, Showing; (l) Gas-Air Mixture Tube, (2) Burner 
Tip, and (3) Refractory Cup. 
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Fig. 2 Comparison Of Operation Of Selas Burner (left), and Conventional Tunnel 
Burner (right)-
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is changing due to the regulation of individual burners in an array. Figure 3 
shows a typical combustion controller and blower combination, with the controller 
visible at the right. 

To reduce explosion hazards, the gas-air mixture supplied by the combustion 
controller is fed to the burners through a safety blowout and automatic fire checks* 
Typical examples of each are shown in Figs, k and 5; respectively. The safety 
blowout functions to prevent flashback in the main supply piping from damaging 
premixing .equipments The automatic fire checks will detect, localize, and extinguish 
flashbacks in the mixture supply lines close to the burners. 

The air and gas flow rates to the combustion controller are indicated by 
Flo-Scopes so that any given mixture ratio may be precisely reproduced. Flo-Scope 
details are shown in Fig. 6. 

The components discussed above are assembled into an integrated combustion 
control center, two views of which .are shown in Fig. 7° This control center then 
supplies all the fuel requirements for the burner array which composes the heating 
unit in a given piece of heat processing-equipment.^ 

Individual burners are! assembled into burner panels which are especially 
designed for the job they are expected to perform. Figure 8 is an example of a 
curved burner panel. Two views of a round burner panel, which was supplied to an 
AEC subcontractor for tube-to-tubesheet brazing, are shown in Figs. 9 and 10. Note 
the manifolding, and provisions for individual burner adjustment which are evident 
in Fig.-10- -

- In any specific burner panel arrangement, the ability to control the burners 
individually allows the establishment of a'predetermined pattern of heat input. 
Such controlled heating patterns are of importance when complex shapes must be 
heated.- In addition, automatic individual controls 'would allow the programming 
of a definite, and precisely reproducible heating and cooling cycle. 

EXIERIMENTAX INVESTIGATIONS OF TUBESHEET BRAZING; 

If the studies described in the aforementioned CF memorandum (57-^-57) are to 
be continued, it would be desirable to undertake an evaluation of radiant heating 
method©. As pointed out in the memorandum, this was the ultimate aim of the program 
conducted at ORNL. 

It is felt that the type of equipment made by the Selas Corporation is ideally 
suited for the continued experimental work. Further work should include the brazing 
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Flg. 3 Typical Combustion Controller (on right), And Blower Combination. 
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Fig. k Typical Safety Blowout 
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Fig. 5 Typical Fire Check 
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Fig . 6 D e t a i l s Of Flo-Scope 
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Fig. 7 Two Views Of A "Package" Combustion Control Center. 
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Fig. 8 Curved Burner Panel Assembled from Individual Burner Cups. 
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Fig. 9 Burner Side Of Round Burner Panel For AEC Tube-To-Tubesheet Brazing. 



-13-

fimlMlrr<lit^riwii« m* ■■ ■ * 

Fig. 10 Manifold Side Of Round Burner Panel. Note Individual Burner Controls. 
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of flat and curved tubesheets, whose size1 approximates that of the final product. 
For such experiments, a suitable configuration of small, closely-packed burners 
of the type pictured in Fig. 11 would probably produce the most satisfactory results. 

Two alternatives exist through which further studies may be carried out. The 
Oak Ridge National Laboratory might purchase the necessary equipment from Selas, and 
an experimental program could be undertaken by ORNL, which would lead to the 
development of an additional pilot-plant unit for the actual heat exchanger braizing 
work. On the other hand, the Selas Corporation could d© the required research in 
their laboratories. This work, too, would lead to the design of a pilot-plant unit, 
which would then be supplied to ORNL for the brazing work. 

As mentioned above, the furnace and process development work as carried on 
either at Oak Ridge National Laboratory or Selas should consist of two phases. 

Phase 1: A basic study of'the requirements of heat pattern, atmosphere 
and other variables in the brazing of flat, rectangular 
tube sheets. 

Phase 2s Application and extension of the experience gained in Phase 1 
to the brazing of simple curved tubesheets. 

Satisfactory completion of the work outlined above should lead to the required 
design principles for a pilot-»plant furnace unit, which could then be designed and 
built for Oak Ridge National Laboratory by the Selas Corporationt 

An investigation into the relative cost's of the two alternatives reveals the 
following: 

I. If Oak Ridge National Laboratory does the additional experimental work. 
A. The necessary equipment would have to be purchased from Selas. 

The equipment requirements would be carefully estimated by Selas 
personnel on the basis of information supplied by Oak Ridge 
National Laboratory. 

B. Equipment required. 
1, Combustion controller 
2.. Fire checks and blowouts 
3 • Flowmeters 
k. Burner panels (Assembled in permanent form at the Selas plant). 
5. Instrumentation (could be supplied .either by Oak Ridge National 

< Laboratory or Selas). 
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Fig. 11 Hexagonal Burners Developed For Close-Packed Arrays, 



UNCLASSIFIED 
-16-

C. The equipment needed for the basic setup, less instrumentation, 
and including the one burner panel configuration initially 
deemed the most suitable would cost approximately $5*000 -
$8,000. If, in the course of the work, it is found that 
additional burner arrays should be tried, each one will cost 
approximately $1,000. ., 

D. If the capacity requirements are not too different, the 
original combustion control equipment could be retained for 
use with the final pilot-plant setup. 

II. If the Selas Corporation does the work. 

A. The same basic equipment requirements exist, but all the 
combustion control equipment is assembled and available in 
the Selas Laboratory, a general view of which is shown in 
Fig. 12. However, experimental burner panels should be less 
costly since the components are readily available, and could 
be assembled in a less permanent manner. 

B. The two phases of study would cost Oak Ridge National Laboratory 
a total of approximately $10,000 - $15,000 if done at Selas. 
This figure includes al 1 charges except those for experimental 
specimens which would be supplied by Oak Ridge National 
Laboratory. 

C. Selas would welcome the opportunity to have an Oak Ridge 
National Laboratory representative follow the work in their 
laboratory, and even to assist in its performance if so desired. 

D. Although it appears that security safeguards will not be 
required, Selas has laboratory space which can be closed off for 
such purposes if necessary. 

At the close of the outlined experimental program the roughly estimated 
cost for the design and construction of the final pilot-plant brazing furnace 
is $10,000 - $15,000. A photograph of a pilot-plant furnace, which was developed 
in the Selas Laboratories, and is used for the silver brazing of pressed turbine 
blades, is presented in Fi§. 13-
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Fig. 12 General View Of The Selas Laboratory 
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Fig. 13 Furnace Developed In The Selas Laboratories For Silver Brazing Pressed 
Turbine Blades. 
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A consideration of the foregoing analysis will indicate that, when personnel 
and overhead charges are added, the cost of doing the work at Oak Ridge National 
Laboratory would probably be higher than it would if the work were done at Selas, 
since one important factor has been neglected. That is, the extensive experience 
and know-how which the Selas Corporation has in the experimentation with, and use 
of, their own equipment. No price tag can be placed on this experience, but it 
appears quite certain that, in the long run, it would result in a large saving 
if the additional furnace development work were done at Selas rather than Oak Ridge 
National Laboratory. 
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