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UNITED STATES PATENT office 
2,41,35 

CAST INTERNAL-COMBUSTION HEATER, 
FOR BEATING AR, 

Henry J. De N. McCollum, Chicago, . Thema 
McCollum, executrix of said Henry J. De N. 
McCollum, deceased, assignor to Stewarts 
Warner Corporation, Chicago, Ill., a corpora 
tion of Wirginia 

Application July 29, 1942, serial No. 452,707 
8 Claims. (C. 126-10) 

The present invention relates to heaters o 
the internal combustion type, and more particu 
larly to a heater of this type well adapted, be 
cause of its high heat output considering its size . 
and Weight, to use in aircraft. and other vehicles 
where the Weight and size of equipment are pri 
mary considerations. 
One of the objects of the present invention is 

to provide an improved heater which may be 
. Constructed as a Small integral unit at Compara 

tively low cost. 
Yet another object of the present invention 

is to provide a novel internal combustion heater in 
which the principal structural element can be 
formed as a single casting. 

Still another object of the present invention 
is to provide a novel, small, inexpensive internal 
Combustion heater having improved safety mech 
anism to prevent overheating. 
Other objects and advantages will become ap 

parent from the following description of a pre 
ferred embodiment of my invention. 

In the drawings, in which similar characters 
of reference refer to similar parts throughout 
the several views: . 8 

Fig. 1 is a side elevation of a heater embodying 
the present invention, with a portion of the hous 
ing thereof broken away to illustrate the position 
of an air circulating fan; 

Fig. 2 is a left end elevation 
shown in Fig. 1; 

Fig. 3 is a vertical, transverse sectional view 
which may be considered as taken substantially 
along the line 3-3 of Fig. 1 in the direction of the 
arrows; 

Fig. 4 is a horizontal, media sectional view 
through the outlet portion of the heater and 
may be considered as taken along the line 4-4 of 
Fig. 5 looking downwardly, as indicated by the 
arrows; 

Fig. 5 is a vertical, longitudinal sectional view 
taken in the direction of the arrows along the 
line 5-5 of Fig. 2; 

Fig. 6 is a plan view of a casting forming one 
of the principal elements of the heater of the 
present invention; and 

Fig. 7 is a fractional, detail sectional view drawn 
to larger scale and may be considered as taken 
along the line 7-7 of Fig. 5 in the direction of , 
the arrows. 

of the heater 

50 

2 
The heater of the present invention includes 

an inlet fitting 10 threaded to receive a connec 
tion leading to a source of combustible mixture. 
This fitting includes a butterfly valve, not shown, 

5 but which is mounted upon a transversely ex 
tending rotatable shaft 2. The shaft and valve 
are biased by a coil spring 4 to revolve toward 
closed position, and are normally held in open 
position by a latch 6 which impinges against a 

10 detent 8, to be described more fully presently. 
The latch 6 is formed in the edge of a disc 20 
Secured to the butterfly valve shaft 2, this disc 
also having a small hole 22 through which one 
end of the coil spring 4 is hooked, the other end 

15 of the spring being held in fixed position by 
any suitable means. At another portion, the disc 
also has an outwardly extending lug 24 which 
impinges against a pin 26 when the valve shaft 
2 is revolved approximately 90° from its open 

20 position. 
With this arrangement, the normal tendency 

of the spring 4 is to rotate the valve shaft 2 
into a position with the stop lug 24 against the 
pin. 26. In such position the butterfly valve ex 

25 tends across the bore through the fitting 10, thus 
substantially preventing the flow of combustible 

, mixture therethrough. In order to open the 
valve, therefore, it may be manually rotated into 
the position best shown in Fig. 2, with the latch 

30 6 hooked behind the detent 8, the parts being 
adapted to yield resiliently, so as to permit the 
detent to snap into engagement with the latch. 
As long as this detent remains in place, therefore, 
the butterfly valve will extend vertically within 

35 the bore through the inlet fitting 10, thus per 
mitting the flow of combustible mixture there 
through. 
The lower portion of the fitting C is reduced 

in size, and at its lower end is provided with a 
40 plurality of radial ports 28 formed by striking 

vanes outwardly from the cylindrical member 30, 
the lower end of this cylindrical member being 
closed by a generally conical plug 32. Combusti 
ble mixture moving downwardly through the fit 

45 ting 0, therefore, will strike the conical plug 32 
and will flow outwardly through the radial ports 
28. Inasmuch as the vanes are struck outwardly 
at an angle, the combustible mixture will leave 
the fitting to with a swirling motion. 
At a point somewhat above the radial ports 
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28, the fitting to has a flange 34, which is drilled 
at four points to permit the passage therethrough 
of screws 38, which are threaded into the upper 
portion of a generally cylindrical, finned casting 
40 enclosed within a cylindrical shell 36, said 
fitting O being thus held in substantially radial 
position in an opening at the top of said casting 
40. The casting 40 provides, when assembled 
with other elements, a combustion chamber 42, 
an exhaust outlet passage 44 separated from the 0. 
chamber 42 by an inwardly extending rib 54, a 
plurality of circular parallel passages 46 in the 
form of grooves between ribs 52 for conveying 
the hot products of combustion from the con 
bustion chamber 42 in clockwise direction in Fig. 
3 to the exhaust passage 44, and a plurality of 
outwardly directed heat exchange fins 48 which 
interchange the heat from the hot products of 
combustion to the air to be heated. 
In general, the casting 40 comprises a cylin 

drical central section 50, the upper portion of 
the wall of which is offset outwardly to provide 
the longitudinally extending combustion chamber 
42 and the exhaust chamber 44. 
The ribs 52 are closely spaced and extend cir 

cumferentially from a position closely adjacent 
the combustion chamber 42 around the inner 
circumference of the casting to an outlet pas 
sage 44, the wall portion of the casting forming 
the outlet passage being threaded to receive a 
fitting 53. This outlet passage 44 is closely ad 
jacent to the combustion chamber 42, communi 
cation directly between these two openings in the 
inner circumference being blocked by said in 
wardly extending rib 54 of the casting which has 
its inner face the same radial distance from the 
center line of the casting as the inner edges of 
the ribs 52. The exhaust passage 44 extends 
longitudinally and is substantially coextensive in 
length with the combustion chamber 42, and both 
of these chambers are coextensive longitudinally 
with the circumferentially arranged passages 46 
all of which communicate at both ends with the 
chambers 42 and 44. 
The generally cylindrical opening or recess in 

the casting 40 is closed at one end by an end 
piece 56 formed as a portion of the casting. The 
other end of the opening is closed by a cover 58 
and gasket 63 secured in place by screws 60 so 
as to hold a cylindrical sleeve 62 in position there 
in. This sleeve has approximately the same 
diameter as the internal dimension of the cast 
ing and, therefore, serves as a partial closure for 
the inner faces of the passages 46. It also, act 
ing in conjunction with the inwardly extending 

5 

20 

25 

4. 
.88 of the hot-wire type, threaded into an open 
ing formed in the portion of the Casting above 
the combustion chamber:42, he principal Op 
erating element of the igniter plug is a spirally 
wound coil. 68, which, when electrically ener 
gized, is heated to a temperature sufficient to ini 
tiate the burning of the combustible mixture. 
After the heater warms up somewhat, the igniter 
can be deemergized inasmuch as a reigniter. 69, 
'formed of a loosely coiled, sheet of Inconel or 
other heat and corrosion resistant metal, acts 
to reestablish combustion if combustion should 
for any reason fail. This reigniter is described 
sin greater detailin my Patent No. 2,396,868, and 
for convenience, is secured to the lower end of 
the fitting below the radial ports 28. 
A thermostatic element 70, located in an open 

ing in the end of the casing 40, acts as an over 
heat Switch and Operates a solenoid valve to shut 
off the flow of combustible mixture if the heater 
becomes abnormally hot. The solenoid valve is 
not shown, but is connected in the supply con 
duit connected to the inlet fitting 0. 

Substantially the entire circumference of the 
cylindrical portion 50 of the casting 40 is pro 
vided with the longitudinally extending fins 48, 

s' previously mentioned. At two points a pair of 

30 

35 

40 

45 

50 

55 
rib 54, serves as a partial closure for the combus 
tion chamber 42 from the outlet passage 44 ex 
cepting by way of the passages 46. 
The sleeve 62 is perforated by a multiplicity of 

longitudinally extending slots 64 arranged in 
rows, the slots in adjacent rows being staggered, 
as is best illustrated in Figs. 4 and 5. These slots 
extend crosswise of the passages 46 so that the 
intersecting passages and slots form a multiplicity 
of small, generally rectangular openings com 
municating between the passages .48 and the 
interior of the sleeve. The interior of the sleeve 
is packed with stainless steel wool 65, or other 
acoustic damping material, so that the struc 
ture acts as a muffler-that is, it damps out the 
noise accompanying operation and smooths out 
pulsations which otherwise might produce the 
effect known as "motor boating.' 
The combustible mixture flowing into the Com 

bustion chamber 42 is ignited by an igniter plug 

60 

85 

70 

75 

legs 72 extend outwardly from the central portion 
50 and support the Outer cylindrical shell 36, 
the shell being Secured to these legs by screws 74. 
In general, the legs 12 are equally spaced cir 
cumferentially from each other and from the up 
per portion of the casting into which the inlet 
fitting to and igniter plug 66 are threaded. The 
shell36 also rests against this upper portion, thus 
giving the shell three points of securement to the 
casting located in its interior, thus providing a 
rigid structure. 
The forwardsor. Outlet end of the shell 36 at 

the left in Fig. 5 is approximately coextensive 
with the end of the casting 40, while at its rear 
ward end the shell extends somewhat beyond 
the casting to provide space for a fan 76-driven 
by an electric motor 78 mounted upon a spider 
80 secured to the shell36. Thus, when the motor 
78 is energized to rotate the fan 76, air is drawn 
inwardly around the motor and is passed for 
wardly between the fins, 48, thereby providing a 
good interchange of heat from the combustion 
chamber and passages 46 to the air stream. 
The previously mentioned latching detent f8. 

is formed from a piece of sheet metal 79 and 
extends downwardly from its position behind 
the latch 6, around the pin 26, and to the left, 
as seen in Fig. 2. A short distance from the pin, 
it is bent downwardly to form an abutment which 
rests against the side wall of the case. Shortly 
beyond this point, it extends outwardly beyond 
the outlet end of the case, from which point it 
extends farther to the left, and near its end is 
provided with a hole.82. A pin 84 extends radi 
ally inwardly through this hole and at its inner 
end is secured to a conical plug 86 of fusible 
metal wedged into a conical opening formed in a 
lug 88 projecting outwardly from the end of the 
casting 40. The metal from which the fusible 
plug 86 is made depends upon the Operation 
characteristics of the particular heater. This 
metal should be so- chosen that under normal 
conditions the heater never becomes sufficiently 
hot to melt this plug, but abnormal conditions, 
which may arise if, for instance, the fan 76 should 
stop and the overheat switch 70 fails to operate, 
will result in the plug 86 being melted before the 
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heater becomes dangerously hot. The fusible 
plug is, therefore, a safety provision in addition 
to that provided by the overheat switch 0. 

. Upon the melting of this plug, the inner end 
of the pin 84 is no longer restrained, and the 
lower end of the sheet metal member 79 flies 
outwardly under the influence of the spring 4 
which rotates the valve in the inlet passage into 
closed position in the manner previously men 
tioned, 

It will be seen that a heater constructed in the 
manner described and illustrated is extremely 
economical to manufacture, ina Smuch as the 
sing casting 40 provides the principal operating 
elements in conjunction with such accessories as 
the cylindrical perforated sleeve 62, the valve O, 
the igniter 66, the fan and motor 6 and 78, and 
the extremely simple safety device comprised 
of the sheet metal member 79, the pin 84 and 
the fusible plug 86. 
While I have shown and described a particular 

embodiment of my invention, it will be apparent 
to those skilled in the at that numerous modi 
fications and variations may be made without 
departing from the underlying principles of the 
invention. I therefore desire, by the following 
claims, to include within the Scope of my inven 
tion all such modifications and Variations by 
which substantially the results thereof may be 
obtained by the use of substantially the same or 
equivalent means. 
I claim: - 
1. In an internal combustion heater, a gen 

erally cylindrical casting, said: Casting having a 
longitudinally extending combustion chamber at 
one side and a longitudinally extending cylin 
drical recess intersecting said combustion cham-. 
ber, said casting also providing a longitudinally 
extending outlet passage at one side adjacent 
said combustion chamber, said casting having a 
plurality of circumferential parallel grooves ex 
tending from said combustion chamber to said 
outlet passage and passing around the major por 
tion of the circumference of Said cylindrical re 
cess, and a sleeve fitted into said cylindrical 
recess to close said grooves, thereby providing 
a plurality of circumferentially extending pas 
sages connecting said combustion chamber to 
said outlet paSSage. 

2. In an internal combustion heater, a gen 
erally cylindrical casting, said casting having 
a longitudinally extending combustion chamber 
at one side and a longitudinally extending cy 
lindrical recess intersecting said combustion 
chamber, said casting also providing a longi 
tudinally extending outlet passage at one side 
adjacent said combustion chamber, Said casting 
having a plurality of circumferential parallel 
grooves extending from said combustion cham 
ber to said outlet passage and passing around 
the major portion of the circumference of said 
cylindrical recess, a sleeve fitted into said cyline 
drical recess to close said grooves, thereby pro 
viding a plurality of circumferentially extending 
passages connecting, said combustion chamber to 
said outlet passage, said sleeve having a plurality 
of longitudinally extending slots in the side Wall 
thereof, and a quantity of acoustic damping 
material located within Said sleeve. - . 

3. In an internal combustion heater, a gen 
erally cylindrical casting, said casting providing 
a longitudinally extending combustion chamber 
at one side and a longitudinally extending cy 
lindrical recess intersecting said combustion 
chamber, said casting also providing a longio 

6 
tudinally extending outlet passage at one side 
adjacent said combustion chamber, said Casting 
having a plurality of circumferential parallel 
grooves extending from said combustion chamber 

5 to said outlet passage and passing around the 
major portion of the circumference of Said 
-cylindrical recess, a sleeve fitted into said cy 
lindrical recess to close Said grooves, thereby 
providing a plurality of circumferentially ex 

10 tending passages, said sleeve having a plurality 
of slots in the side Wall thereof extending trans 
Versely of Said grooves, a quantity of acoustic 
silencing material located within said sleeve, an 
inlet fitting attached to said casting for con 

5 veying combustible mixture to Said combustion 
chamber, thermostatic means for shutting off 
the flow of fuel to the heater when the casting 
becomes abnormally hot, and other thermostatic 
means including a fusible member for shutting 

20 off the flow of fuel through said fitting when the 
heater becomes dangerously hot, 

4. In an internal combustion heater, a gen 
erally cylindrical casting, said casting providing 
a longitudinally extending Combustion chamber 

25 at one side and a longitudinally extending cy 
lindrical recess intersecting said combustion 
chamber, Said casting also providing a longi 
tudinally extending outlet passage at One side 
adjacent said combustion chamber, Said casting 

30 having a plurality of circumferential parallel 
grooves extending from said combustion cham 
ber to Said Outlet paSSage and passing around 
the major portion of the circumference of said 
cylindrical recess, a sleeve fitted into said cylin 

35 drical recess to close said grooves, thereby pro 
viding a plurality of circumferentially extending 
‘passages, a plurality of longitudinally extending. 
heat exchange fins formed upon the Outer sur. 
face of said casting, a shell enclosing said fins, 

40 and air circulating means to circulate air to 
be heated through said shell. 

5. In an internal combustion heater, a gen 
erally cylindrical casting, said casting providing 
a longitudinally extending combustion chamber 

45 at One side and a longitudinally extending cylin 
drical recess intersecting Said combustion cham 
ber, said Casting also providing a longitudinally 
extending outlet passage at One side adjacent 
said combustion chamber, said casting having a 

50 plurality of circumferential parallel grooves ex-. 
tending from Said Combustion chamber to said 
outlet passage and passing around the major 
portion of the circumference of said cylindrical 
recess, a sleeve fitted into said cylindrical recess 

55 to close said grooves, thereby providing a plu 
rality of circumferentially extending passages, 
said sleeve having a plurality of slots in the side 
wall thereof extending transversely of said 
grooves, a quantity of acoustic silencing material 

60 located within said sleeve, a plurality of longi 
tudinally extending heat exchange fins formed 
upon the outer surface of said, casting, a shell 
enclosing said fins, and air circulating means 
to circulate air to be heated through said shell. 

65 6. In an internal combustion heater, the 
combination of a casting having a generally 
cylindrical recess therein, a sleeve in said recess 
in spaced relation to the wall of the casting, a 
longitudinally extending rib interrupting the 

70 space between the casting and the sleeve at one 
side of said recess, said casting having a cavity 
substantially bounded at one side by said sleeve 
and providing a combustion chamber at one side 

- of said rib, said casting having another cavity 
75 forming an outlet passage at the Opposite side 
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of said rib, said casting E. 't to E. UNITED STATES PAEN is 
a plurality of slots extending circumferent . . . . . . . finisteney" Do". Designs 
outlet passage cavity, said slots being bounded 5659 Lawrence ... July 2. 1925 
on their open sides by said sleeve so that said 5 195364 Simpson ---------- Mar 26, 1940 
sleeve and said slots together provide a plu- . . 231094 Clark ------------ sept. 2, 1938 
rality of passageways connecting said combus- 2270 955 McCollum --------- Jan. 2. 1942 . . 
tion chamber to said outlet passage, and means 1661 TTT Feb. 1922 
to supply fuel to said combustion chamber cavity. 573.936 sweet et al. Dec. 29, 1896 
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