
Nov.30, 1948. L. A. WILLIAMS, JR 2,455,207 
INTERNAL-COMBUSTION HEATER WITH NOZZLE HEATING MEANS 

Original Filed Nov. 6, 1943 2 Sheets-Sheet-l 

3-4-3 2azzazX&azz3-4: ce 

  

  

  

  

  

  



Nov.30, 1948. la WILLIAMS, JR 2,455,207 
INTERNAL-COMBUSTION HEATER WITH NO2.2LE HEATING MEANS 

Original Filled Nov. 6, 1943 2 Sheets-Sheet 2 

S O 

AG3 
SS 

$5. 2 

2 

-23-4-2 
Azar2/r2: 

: E2c r 

S 

  



Patented Nov. 30, 1948 2,455,207 

UNITED STATES PATENT OFFICE 
2,455,207 

INTERNAL-CoMBUSTION HEATER WITH 
NOZZLE HEATENG MEANS 

Lynn A. Williams, Jr., Indianapolis, Ind., assignor 
to Stewart-Warner Corporation, Chicago, Ill., 
a corporation of Virginia. 

Original application November 6, 1943, Serial No. 
509,161. Divided and this application Decem 
ber 20, 1945, Serial No. 636,208 

(C. 58-28) 5 Claims. 

My invention relates to internal combustion 
heaters of the type particularly adapted for, but 
not limited to, use in heating the cabins and other 
parts of aircraft. 
This application is a division of my copending 

application Serial No. 509,161, filed November 6, 
1943. 
An object of my invention is to provide an 

internal combustion heater having new and im 
proved means for preventing overheating of the 
nozzle during heater operation, and for heating 
this nozzle during the starting period. 
Other objects and advantages will become ap 

parent as the description proceeds. 
In the drawings: 
Fig. 1 is a side view of a heater installation 

embodying my invention and showing parts cut 
away to illustrate details of construction; 

Fig. 2 is a transverse, irregular sectional view 
taken on the line 2-2 of Fig. 1; and 

Fig. 3 is a partial, sectional view of the nozzle 
assembly and is taken on the line 3-3 of Fig. 2. 

I have illustrated my invention as comprising 
a heater casing to having its left-hand end at 
tached to an air supply pipe 2 which leads to a 
ran, blower, or any other suitable source of air 
Supply. The right-hand or outlet end of the 
heater casing O is connected to a duct 4 leading 
to an aircraft cabin or other space or spaces to 
be heated with ventilating air furnished by the 
heater. It will be understood that the duct is 
may have one or more outlets and may be pro 
vided With any usual or desired arrangement of 
shutters for controlling flow of ventilating air 
into the Space or Spaces supplied by the heater. 
The casing G encloses a heat exchanger 6 

which may be of any suitable type, but which is 
illustrated herein as being of the spiral type dis 
closed and claimed in the copending application 
of William C. Parrish, Serial No. 494,155, filed 
July 10, 1943. A perforated cone 8 has its large 
end attached to the left-hand or inlet end of the 
heat exchanger 8 and forms a conical combus 
...tion chamber 20 supplying hot products of com 
bustion to the heat exchanger. These hot gases 
flow through a spiral gas passage in the heat, 
eXchanger 6 and are discharged to atmosphere 
through an exhaust outlet 22, as more fully illus 
trated and described in the aforesaid. Parrish 
application. The cone 8 is enclosed in a sheet, 
metal housing 24 which surrounds this cone in 
Spaced relation thereto and terminates in the 
rolled-over edge 26. 
The casting 28 is welded or otherwise secured 

to the smaller end of the cone 8 and to the cor 

5 

0 

30 

50 

5. 

2 
responding end of a cylindrical shell 39, welded or 
otherwise Suitably secured to the cone, and in 
effect constituting a part thereof. This casting 
28 is threaded, as indicated at 32, to receive a 
plug-like electrical igniter 34, having a resistance 
wire 36 in open communication with the interior 
of the cone i8. This igniter is supplied with cur 
rent through an insulated conductor 38 having 
One end attached to the igniter plug and the other 
end attached to a terminal 40 of a terminal 
bracket 42, having outwardly turned ends 44 at 
tached to the casing by rivets 46. The ter 
minal plate or bracket 42 also has additional 
terminals 48 and 50. 
A nozzle casting 52 is removably secured to the 

casing 28 by ScreWS 54. This casing is threaded 
to receive a plug-like nozzle 56, including a cylin 
drical strainer 58 for removing impurities from 
the fuel before this fuel enters the nozzle and is 
discharged thereby into the combustion chamber 
2 in the form of a conical spray. The strainer 
58 is located in a chamber 6 formed in the cast 
ing 52 and Supplied with fuel through a restricted 
inlet. 62. A stud 64 is threaded into a boss 66 
provided by the casting 52. This stud projects 
through an opening in a cover $8 Which is clamped 
against the left-hand end of the housing 24 by 
Washer 70 and nut 2 Screwed onto the end of 
the stud 64. 
The cover 68 and housing 24 provide a combus 

tion air space 4 surrounding cone 8 and the 
nozzle and igniter assembly secured thereto. Air 
from the combustion air space it passes through 
the perforations in the cone 8 to mix with the 
fuel delivered by the nozzle 56 and form the 
combustible mixture which is burned in the con 
bustion chamber 20. Air for the combustion air 
space is furnished by a combustion air supply 
pipe indicated generally by the reference chara,c- 
ter 76. This pipe includes a metal elbow 78 at 
tached at one end by a coupling 89 to a nipple 82 
welded or otherwise secured to the housing 24 and 
in open communication with the interior of this 
housing. The other end of the elbow 8 is 
clamped to one end of a short Section of flexible 
hose 8, the other end of which is clamped to 
a rigid pipe 82 leading from any suitable source 
of combustion air supply. 
The fuel supply line for the nozzle 56 comprises 

an elbow 84 threaded into the nozzle casting 52, 
a section 86 of copper tubing or other rather flex 
ible tubing bent, as clearly shown in the draw 
ings, and having a part extending through the 
nipple 82, coupling 80 and adjacent portion of 

: the elbow 78 of the combustion air supply. pipe. 
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This elbow 78 is provided with a short sleeve 88 
welded thereto and this sleeve snugly fits about 
the copper tubing 86 adjacent a point where it 
passes through a wall of this elbow. One end of 
the copper, tubing 86 is connected by a coupling 
90 to a second section of copper tubing 92 leading 
to a solenoid valve 94 connected to a fuel Supply 
pipe 96 leading from a fuel pump or any other 
suitable source of fuel under pressure. 
The solenoid valve 94 is strapped to a bracket 

98 suitably secured to the casing 0 and this 
bracket is illustrated as providing a clip 0 form 
ing an intermediate support for the copper tubing. 
A conductor 92 connects the solenoid valve to 
the terminal 48. A third conductor O4 is illus 
trated as being connected to the terminal 50 and 
this conductor may lead to any additional. Con 
trol means not shown. It will be understood that 
Suitable circuits are connected to the terminals 
40, 48 and 50 for Supplying current to these ter 
minals, and such circuits may include thermal 
Switches, manual switches and other usual con 
trol elementS. 

Particular attention is called to the fact that 
the fuel supply line for the nozze 56 is surrounded 
by the air inlet pipe where this line extends across 
the ventilating air space between the casing 0 
and the housing 24. This is important in that it 
prevents contamination of the ventilating air by 
fuel leaking from this fuel supply line. Any fuel 
which leaks from a portion of the fuel supply line 
adjacent the Ventilating air passage between the 
heater casing 0 and housing 24 passes into the 
combustion air space 74 and vaporizes to mix with 
the: COrribustion air delivered to the combustion 
chamber through the openings in the cone 8. 
Attention is also called to the fact that the elec 
trical conductor 38 for the igniter 34. also enters 
the housing 24 by way of the combustion air sup 
ply line. The elbow 78 has a grommet f O6 Sur 
rounding an opening through which this conduc 
tor extends. This grommet closely fits the con 
ductor to prevent or minimize leakage of combus 
tion air from the combustion air supply pipe at 
this point. The points at which the electrical 
conductor 38 and copper tubing 86 pass through 
the Wall of the elbow 78 are outside of the ven 
tilating air stream so that slight leakage of com 
bustion air at these points is immaterial, as such 
leakage will not tend to contaminate the ventilat 
ing, air. 
The combustion air flowing through the com 

bustion air supply pipe and chamber 74 connected 
therewith will prevent overheating of the fuel 
flowing to the nozze 56 and will prevent vapor 
lock occurring in the section of the fuel supply 
pipe adjacent the nozzle. Where extreme cool 
ing of this portion of the fuel supply line is de 
sired, the combustion air supply pipe should be 
connected with a source of unheated air. How 
ever, where a heavy fuel is used or where, for 
other reasons, vapor lock is not a problem, the 
Combustion air supply pipe may, if desired, be 
Supplied with heated air from the duct f4 or from 
any other suitable source. 
A feature of my invention lies in the particular 

arrangement of the fuel nozzle and igniter rela 
tive to each other and to the combustion chamber 
So that heat from the igniter is transmitted to the 
nozzle during the starting period, but relatively 
little heat is transmitted to the nozzle from the 
combustion charaber while the heater is in nor 
mal operation. The casting 28 is preferably made 
of material having a high heat conductivity Such 
as, for example, brass. This casting supports the 
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4. 
igniter plug 34 and transmits heat therefrom to 
a point adjacent the end of the nozzle 56 which is 
surrounded by a tubular-like portion of this cast 
ing. This construction functions to conduct heat 
to the nozzle both by radiation from the adjacent 
portion of the casting 28 to the nozzle and by 
conduction through the nozzle casting 52 into 
which the nozzle is threaded. It will be under 
Stood that the igniter 34 is cut off from its source 
of current by the usual thermostatic Switch after 
the heater has attained normal operating tem 
perature so that heat is transmitted from the 
igniter to the nozzle only during the starting 
period. 
The combustion air entering the interior of the 

housing 24 and the cover 68, which is in sealing 
engagement therewith, Surrounds the cone 8 and 
nozzle and igniter assembly and absorbs heat 
therefrom during normal heater operation; fur 
thermore, the nozzle is indirectly attached to the 
Small end of the cone 8 through castings 52 and 
28 and the former casting is preferably made of 
cast iron, or other material having a relatively 
low coefficient of heat conductivity. Only a small 
part of the casting 28 is directly exposed to the 
combustion chamber, and a large part of the heat 
absorbed by this casting is conducted to the igniter 
plug 34 and shell 30 and dissipated therethrough; 
furthermore, the small end of the cone 8 is sur 
rounded by a large body of combustion air which 
is flowing to the combustion chamber through the 
perforations in this cone, so that the end of the 
cone attached to the casting 28 is the coolest part 
of this cone. All of these factors combine to pre 
Went excessive heating of the nozzle during burner 
operation, and thereby to prevent cracking of the 
fuel passing therethrough. 
While I have illustrated and described only a 

single embodiment of my invention, it is to be 
gth understood that my invention is not limited to 

the particular details shown and described, but 
may assume numerous other forms, and that my 
invention includes all modifications, variations 
and equivalents coming within the following 
claims. 
I Clain: 
1. An internal combustion heater of the 

class described, comprising a perforated cone 
providing a combustion chamber, means for sup 
plying combustion air to the exterior of said cone, 
a nozzle indirectly connected to said cone for 
Supplying fuel to said combustion chamber, a 
first part of high heat conductivity interposed 
between said nozzle and cone and in heat conduct 
ing relation to the Small end of said cone, a re 
sistance igniter for heating said first part, said 
igniter being mounted in heat transmitting re 
lation to said first part and having a portion 
positioned for igniting fuel Supplied to said com 
bustion chamber, and a second part of relatively 
low heat conductivity connecting said nozzle with 
Said first part. 

2. A burner of the class described, comprising 
a perforated cone providing a combustion cham 
ber, a member of higher heat conductivity than 
said cone Secured to the Small end of Said cone, 
a nozzle having a part surrounded by said mem 
ber and aligned with said cone for supplying 
fuel to said combustion chamber, a Support for 
said nozzle attached in heat transmitting rela 
tion to said member, said support providing less 
total heat conductance than said member, an 
electrical resistance igniter mounted on said 
member in heat-transmitting relation thereto, 
and having a portion positioned for igniting fuel 
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Supplied to said combustion chamber, means pro 
Viding an air chamber Surrounding said cone 
member, nozzle and igniter, and means for Sup 
plying combustion air to said chamber. 

3. A burner of the class described, comprising 
a perforated cone providing a combustion cham 
ber, a member of high heat conductivity having 
a tubular part secured to the Small end of Said 
cone, an igniter plug of the resistance type 
mounted in said member at one side of said tubul 
lar part and having a portion positioned for ig 
niting fuel supplied to said combustion chamber, 
a second member of relatively low heat conduc 
tivity attached to said first member, a fuel nozzle 
mounted in Said second member and extending 
into the tubular part of said first member in 
spaced relation to the inner Wall thereof, and 
means for supplying fuel to Said nozzle. 

4. A heater of the class described, comprising 
a casing, a heat exchanger located in Said casing, 
a perforated cone attached to one end of Said 
heat exchanger and providing a combustion 
chamber for supplying hot gases to said heat ex 
changer, a housing surrounding Said perforated 
cone, a heat-conducting member attached to the 2: 
small end of said cone and an igniter of the re 
sistance type mounted in said heat-conducting 
member, said igniter having a portion positioned 
for igniting fuel supplied to Said combustion 
chamber, a second member of relatively low heat : 
conductivity attached to said first member, a 
nozzle mounted in said second member and hav 
ing a part surrounded by said first member, a 
cover for said housing, means carried by Said 
second member for holding said cover in Sealed 
engagement with said housing, Said cover and 
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housing providing a combustion air chamber Sur 
rounding said cone, nozzle, igniter and first 
and second members, said housing and cover 
being located in said casing in spaced relation 
thereto, and means for supplying liquid fuel for 
Said nozzle, combustion air for Said Combustion 
chamber, and electricity for said igniter. 

5. An internal combustion heater of the class 
described, comprising a perforated cone provid 
ing a combustion chamber, means for supplying 
combustion air to the exterior of said cone, a 
nozzle indirectly connected to the Small end of 
said cone for supplying fuel to said combustion 
chamber, a first part of high heat conductivity 
interposed between Said nozzle and Cone and in 
heat conducting relation to said cone, electrical 
heating means for said first part, and a Second 
part of relatively low heat conductivity connect 
ing said nozzle with said first part. 

LYNN A. WILLIAMS, JR. 
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