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Patented Jan. 25, 1944 2,340,120 

UNITED STATES PATENT OFFICE 
2,340,120 

PREssURE HEATING DEVICE 
Herbert L. Grapp, Minneapolis, Minn. 

Application November 8, 1940, serial No. 364,838 
(Ci.263-19) 4 Claims. 

This invention relates to an air heating de 
Vice and particularly to an air heating device 
where the fuel such as a gaseous fuel is burned 
under pressure and the heated air is maintained 
under pressure. By thus having the air to be 
heated and the fuel as Well as the air of Com 
bustion under pressure, much higher efficiency 
is secured in the heating process. By having the 
air at ten pounds pressure it is possible to get 
substantially ten times the B. t. u.'s in one cubic 
foot of air that can be had at atmospheric pres 
sure. The effect of burning gas under pressure 
is to increase the flame temperature and shorten 
the distance from particle to particle, or the dis 
tance of flame travel. Consequently the veloc 
ity of combustion is increased and more fuel 
can be burned in a given space. While air has 
been previously heated in chambers by means 
of fuel burners it is believed new to confine the 
air under pressure and heat the same by burn- ; 
ing the fuel under pressure. 

It is an object of this invention to provide an 
air heating device comprising a casing with a 
chamber therein, means for supplying air to said 
chamber under pressure, means for heating said : 
air by burning the fuel under pressure, together 
with means for regulating the pressure on the 
burner to prevent back pressure thereon and to 
Secure the desired character of flame. 

It is more Specifically an object of the inven 
tion to provide a casing preferably of cylindri 
cal form having a chamber therein, a member 
projecting into said chamber usually lined with 
refractory material, a burner in said passage for 
burning gas under pressure and supplied with : 
air under preSSure, means for supplying air un 
der pressure to said chamber adjacent said 
member and a baffle member surrounding said 
member and extending therefrom in said cham 
ber movable toward and from said member for 
regulating the air pressure at said burner. 

It is also an object of the invention to provide 
an air heating device comprising a casing hav 
ing a chamber therein in which air under pres 
sure is heated, said chamber being provided with 
explosion means comprising a passage leading 
from Said chamber having a screen thereacross 
and a diaphragm of frangible material overlying 
said Screen. 
These and other objects and advantages of 

the invention will be fully set forth in the foll 
lowing description made in connection with the 
accompanying drawings in which like reference 
characters refer to similar parts throughout the 
Several views and in which: : 
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Fig. 1 is a plan view of the device; 
Fig. 2 is a view in side elevation thereof, some 

parts being omitted, and some being shown in 
section on line 2-2 of Fig. 1; w 

Fig. 3 is a horizontal section taken Substan 
tially on line 3-3 of Fig. 2; 

Fig. 4 is a view in rear elevation, some parts 
being omitted; 

Fig. 5 is a vertical section taken substantially 
on line 5-5 of Fig. 3 as indicated by the air 
rOWS; 

Fig. 6 is a view in front elevation of One of 
the explosion heads, some parts being broken 
away; and 

Fig. 7 is a vertical Section taken online - 
of Fig. 6. 

Referring to the drawings an air heating de 
vice is shown comprising a casing ). While this 
casing might take various forms, in the embodi 
ment of the invention illustrated it is shown as 
of cylindrical form having a contracted out 
let end, the same being shown with a thick in 
sulated wall fa. At the inlet end of the cham 
be a member is provided shown as disposed 
in or projecting into chamber Gb of casing it, 
member if being lined with firebrick 2 or other 
suitable refractory material. A rear cover ec 
is provided for casing () which will be held in 
place by nuts 3 placed on projecting studs 4, 
only a few of nuts 3 being shown. Another 
plate 5 is secured to plate Oc, plate 5 also be 
ing held in place by a plurality of nuts i G. placed 
on projecting studs T. Plate 5 has secured 
thereto a burner casing 8, a portion of which 
projects into the passage in member f. A pipe 
9 is connected to a coupling 28, in turn con 
nected to member 8, the same being provided 
With a control valve 2 and said pipe 9 will be 
connected to a suitable supply of gas under pres 
Sure. A conduit 23 is provided which will be 
Supplied. With air under pressure, said conduit 
being shown as having therein a T coupling 24 
Which coupling has secured to one end a reduc 
ing coupling 25 from which extends a pipe 2S 
Which is connected to coupling 28. Pipe 26 has 
a regulating valve 2 therein. A conduit 28 is 
connected through suitable couplings to T mem 
ber 24 and the same projects tangentially into 
Casing 0 and communicates with chamber ob 
therein. It will thus be seen that the air under 
preSSuire Supplied through conduit 23 is supplied 
both to the burner 8 and to chamber ob. A 
bafie or regulating member 3) is provided which 
in the embodiment of the invention illustrated is 
shown as having a frusto-conical portion 30a. 



2. 
and a short cylindrical portion 30b projecting 
therefrom, portion 30b having its internal di 
ameter equal substantially to the external diam 
eter of member . Member 30 thus extends 
from the Outer side of member to a line which 
is closely adjacent the Wall of chamber Ob. 
A pair of rods 3 are connected to the concave 
side of member 30 and these rods project out 
wardly through the end wall of casing O and 
through members 32 therein which surround said 
rods and provide a tight joint. Small brackets 
and have journaled therein rods 34 provided at 
33 are secured to the outer side of cover Ob 
their outer ends with hand wheels 35. A col 
lar 36 is secured to each rod 35 at the inner 
side of bracket 34 and engaged by a -nut 37. 
The inner ends of rods 34 are threaded and 
thus form screws and extend into the threaded 
ends of rods 3f. It will thus be seen that by 
turning hand wheels 35 rods 3 will be moved 
inWardly or Outwardly, thus moving baffle meln 
ber 30 toward or away from the inner end of 
member . It will be noted that conduit 28 ex 
tends into chamber (b. between member 3G and 
the rear end of Said chamber. 
The contracted end of casing () is provided 

With a plurality of outwardly extending conduits 
40, the passages therethrough communicating 
With chamber ob. Said conduits. 40 are shown 
as four in number and each has its outer end 
threaded to have screwed thereon a collar. 4. 
Another outer collar 42 is secured to collar 4 by 
a plurality of circumferentially spaced screws 43. 
A diaphragm 44 is placed between collars 4 and 
42 and a screen 45 disposed at the outer side of 
diaphragm 44 is also disposed between said col 
lars. Members 44 and 45 are thus tightly 
clamped between the collars 41 and 42. While 
diaphragm 44 might be made of various mate 
rial, in practice it has been found suitable to have 
this made from a sheet of asbestos. 
The casing 0 is Supported upon Spaced brack 

ets 48 having concave or segmental supporting 
surfaces 48a. Said brackets are disposed adja 
cent the ends of casing and are preferably 
connected by one or more tie rods 49 extending 
therebetween. A band 59 extends Over the top 
and around casing f at each end thereof and 
said band has connected to its ends rods 5f which 
project downwardly and toward the center of 
brackets 48 and through the outwardly extend 
ing flanges 52a of small angle brackets 52 secured 
to the outer sides of brackets 48. The ends of 
rods 5 are threaded and equipped with nutS 53 
underlying flanges 42d, so that the bands 50 can 
be tightened about casing to hold the same 
firmly in place. As shown in Figs. 1, 2 and 3 
casing it has a cylindrical outlet conduit led 
projecting centrally from the contracted end of 
casing ga. Casing 0 is also shown as having a 
conduit 54 extending therethrough having a pas 
sage communicating with passage (b. Conduit 
54 is adapted to have connected thereto a control 
apparatus, such as a photoelectric cell, for shut 
ting off the gas supply should the flame of the 
burner be extinguished. 

. In operation the gas will be Supplied to burner 
f8 through the pipe 9 and air under pressure 
will be supplied to said burner through pipe 26. 
Air under pressure will also be Supplied to chan 
ber Ob by the conduit 28. The air supplied 
through conduit 28 will be given a Whirling or 
helical motion in casing O due to the tangential 
disposition of conduit 28. The air in chamber 
Ob will be maintained at considerable pressure. 

O 

30 

40 

- 5 

5 5 

60 

70 

75 

2,340,120 
In One embodiment of the invention the air was 
maintained at 10 pounds pressure and the device 
was designed to heat the air to 1000 degrees F. 
With the air in chamber Ob under such pres 
sure there is a possibility of having a back pres 
sure on burner 8. To prevent this and to prop 
erly regulate the pressure in the chamber lob 
relative to the pressure in the passage of mem 
ber , the baffle member 30 will be adjusted. 
This member 30 can be adjusted by the operator 
turning the hand wheels 35. The operator will 
adjust member 30 until the proper and desired 
fame from bulner 8 is secured. When this 
flame is secured the pressure is properly equal 
ized in the passage of member and in chamber 
f0b. The burner can thus operate properly 
burning the gaseous fuel under pressure and the 
air in chamber Ob can also be maintained under 
preSSure. A high degree of heating efficiency is 
thus obtained. 
With such heated air and gas there is always 

the possibility of an explosion in chamber Ob 
and for this purpose the explosion heads com 
prising conduits 40 and the structure thereon are 
provided. Should an explosion occur the dia 
phragms 44 will be fractured and the gases can 
escape through the same and screens 45. It may 
be that both the diaphragm 44 and screen 45 will 
be blown out by the explosion. A relief is thus 
provided for the excess pressure so that there is 
no danger of injuring casing C. 
From the above description it will be seen that 

I have provided a simple and efficient device for 
burning fuel under pressure and heating air 
under pressure. It is believed that such a device 
has notheretofore been successfully operated in 
this country. Such devices are used for heating 
air to be used in oil refining plants. The Houdry 
oil-refining process makes use of such heated air 
at high temperature. The device has been amply 
demonstrated in actual practice and will soon be 
in commercial production. 

It will, of course, be understood that various 
changes may be made in the form, details, ar 
rangement and proportions of the parts, without 
departing from the Scope of applicant's invention, 
Which generally stated, consists in a device ca 
pable of carrying out the objects above set forth, 
in the parts and combinations of parts disclosed 
and defined in the appended claims. 
- What is claimed is: 

1. A device for heating air under pressure by 
burning liquid or gaseous fuel under pressure 
having in combination, a cylindrical casing hav 
ing a chamber therein, a member projecting into 
Said casing and chamber at one end thereof hav 
ing a passage therethrough, a burner projecting 
into Said passage, means for supplying fuel to 
Said burner, means for supplying air under pres 
Sure to Said burner, a frusto-conical baffle mem 
ber extending from said first mentioned member 
to adjacent the wall of said chamber, means for 
moving Said baffle member toward and from the 
end of Said first mentioned member and means 
for supplying air tangentially to said chamber 
between said baffle member and said end of said 
chamber. 

2. A device for heating air under pressure by 
burning liquid or gaseous fuel having in combina 
tion, a casing having a chamber therein in which 
air is heated, a burner disposed at one end of said 
chamber, a passage extending into said chamber 
from Said burner through which the products of 
combustion are delivered to said chamber, means 
for supplying fuel to said burner, means for sup 
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plying air under pressure to said burner, means 
for supplying air under pressure to said chamber, 
a regulating member Within said chamber be 
yond Said passage and having a periphery spaced 
from the Wall thereof, the same extending trans 
versely in said chamber and having a central 
opening aligned with said passage and means for 
moving said member toward and from said pas 
Sage longitudinally of said chamber toward said 
means for regulating the pressure in the zone of 
combustion beyond Said burner relative to that 
in said chamber. 

3. The structure set forth in claim 2, said 
means for Supplying air under pressure to said 
chamber being disposed between said end of said 
chamber and said regulating member. 

4. A device for heating air under pressure by 
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burning liquid or gaseous fuels under pressure 
having in combination, a casing having a cham 
ber therein in which air is heated, a burner dis 
posed adjacent one end of said chamber, means 
for supplying fuel and air to said burner, means 
for supplying air under pressure to said chamber 
disposed adjacent said end of said chamber, a 
baffle disposed in said chamber beyond said 
burner and beyond said last mentioned means, 
said baffle extending transversely of Said chamber 
and being spaced from the Wall of Said chamber, 
means for moving said baffle toward and from 
said last mentioned means and burner for regu 
lating the pressure in said chamber, preventing 
a back pressure on Said burner and to Secure 
good combustion by Said burner. 

HERBERT L GRAPP. 


