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This invention relates to a gasifying and priming unit, 
and more particularly to a device which through direct 
?ame contact provides a means of direct heating of vari~ 
ous materials to predetermined temperatures, the heating 
being eifected by direct contact of the products of com 
bustion with the material to be heated without the use of 
transfer means. The heating process is largely effected 
through convection. 

While the device has other uses, one of the objects of 
the invention is to provide a priming unit for internal 
combustion engines. For this purpose the device may be 
connected‘ to the fuel intake of such an engine and sup 
plied with priming material such, for example, as gaso 
line for a gasoline engine or ether for a diesel engine us 
ing heavy fuels. In either case fuel is supplied to the 
primer unit and ignited. Suf?cient air is introduced into 
theunit to burn a part of this fuel to raise ‘the tempera 
ture of the remainder to a point where it will readily 
ignite. This heated fuel is delivered to the cylinder of 
an internal combustion engine where it will be readily 
ignited and starting of the engine will be expeditiouslyef 
fected even at very low temperatures. 
By the use of the apparatus the need for costly engine 

preheating equipment is eliminated, battery wear is con 
served as less cranking power is necessary, and dilution of 
the lubricating oil is prevented or greatly reduced. 

Also the apparatus may be employed for heating other 
fuels or materials of various kinds. For example, a com 
bustible fuel may be introduced into the chamber of the 
unit and ignited in the presence of su?icient air to burn 
a part or all of this fuel; The chamber within which the 
combustion takes place may be provided with an addi 
tional opening through which a different material may be 
introduced to be heated. This material may be a fuel, 
the temperature of which is to be raised, or it may be 
any other substance. It may be introduced in the form 
of a gas, liquid or ?nely divided solids. For example, 
the device may be used, in this manner, as a means of 
generating steam, of distilling crude oil or as ameans of 
heating solids such as powdered coal or other ?nely pul 
verized material. It may also be employed as a blender 
of dissimilar materials in gaseous state such as gasoline 
and alcohol, for ‘example. The apparatus may also be 
employed as a means of converting a gas, such as propane 
or natural gas, for example, into a different molecular 
structure such as acetylene. 

In the process described immediately above, the fuel 
which is burned may not be all consumed but the part 
which is not burned may be mixed with the material in 
troduced through the additional chamber opening, if this 
is desired. On the other hand, the primary fuel may be 
all or substantially all consumed and serve to heat or 
gasify the additional material which will be delivered to 
a point of use. It will be understood that, as the com 
bustion. chamber has a single. outlet, the products of 
combustionwill be purged from the chamber along with 
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the gasi?ed material or the material which is to be 
heated. 
One object of the invention is to provide a device for 

the heating of material by its direct contact with the prod 
ucts of combustion of a combustible material which may 
or may not be the same as the material to be heated. 

Still another object of the invention is to provide an 
apparatus for the heating of various materials to a gas 
eous state, if desired, by the burning of a part of the 
material or by the burning of a different material, the 
heated material then being delivered to some point at 
which it is to be used. 

Still another object of the invention is to provide an 
apparatus for priming internal combustion engines so as 
to produce instantaneous starting even in the coldest 
weather, the apparatus providing a heating chamber to 
which a readily combustible fuel is supplied and ignited 
in the presence of suf?cient air to burn a part of the fuel 
and heat the remainder so that the latter may be delivered 
to the cylinders of an internal combustion engine to ex 
pedite the starting of the same. 
To these and other ends the invention consists in the 

novel features and combinations of parts to be hereinafter 
described and claimed. 

In the accompanying drawings: 
Fig. 1 is a top plan view of a‘ heating apparatus em‘ 

bodying my invention; 
Fig. 2 is a sectional view of the fuel intake nozzle em 

ployed with the apparatus; 
Fig. 3 is a sectional view of the apparatus on line 3—3 

of Fig. 1; 
Fig. 4 is a broken sectional view on line 4—4 of Fig. 1; 
Fig. 5 is a sectional view of a fuel nozzle which may 

be employed with the device; and 
Fig. 6 is a view, partly in section and partly diagram 

matic, of the apparatus when employed as a primer for 
internal combustion engines. 
To illustrate one embodiment of my invention I have 

shown a heating apparatus comprising a housing 10 
presenting a combustion chamber 11. This chamber 
may be of any desired shape but, as shown in the draw 
ings, referring particularly to Fig. 4, the length is some 
what greater than the width of the device. The depth of 
the chamber 11 is substantially equal to the length thereof 
adjacent the upper end of the chamber as the end Walls 
of the latter converge to some extent in a downward. 
direction to provide a discharge opening 12. The hous 
ing may be provided with a threaded ?tting 13 to which 
may be secured a pipe to conduct the products of the 
device to a point of use. 

It will be noted that one of ‘the end walls, Adesignated at 
14, slopes downwardly and inwardly and along this wall 
extends an imperforate baffle plate 15 having a curved 
lower end 17 extending over the opening 12. As will be i 
seen from Fig. 4, the width of this baffle is slightly less 
than the Width of the chamber so that space will be left 
at each side edge of the baf?e for the egress of the fuel 
and products of combustion from the chamber. 
The baf?e 15 may be secured to the housing wall 14 

by fasteners 18 and also secured to the wall and resting 
upon the battle is a screen or grid 19 of suitable heat 
resisting material. This grid will become incandescent 
in the operation of the device and will serve to assist the 
heating of the fuel or other material supplied to the 
chamber. 

Also secured to the chamber wall by the fasteners 18 
is an L-shaped ba?le 2.0. The body portion of this ba?ie 
projects outwardly from the wall 14 at substantially right 
angles thereto. As will hereinafter be explained, mixedv 
fuel and air is delivered in a spray toward the ba?le 20 
and by this baf?e will be re?ected against the inner sure 
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face of the wall of the combustion chamber so that it 
will be heated by the latter which is heated by a burning 
of a part of the fuel in the chamber. As will also be 
seen from Fig. 4, this baffle is slightly narrower than the 
width of the chamber so that the fuel delivered as an 
atomized spray or mist upon the baffle may escape at the 
side edges thereof into the chamber and upon the screen 
or grid 19. 
A fuel opening 21 may be provided in a cover member 

22 which covers the upper end of the chamber 11, and 
within the opening 21 may be secured a nozzle 23 of 
the form shown in Fig. 2. This nozzle is provided with 
a fuel passage 24 and an extended end portion 25 reduced 
in size which projects into a relatively narrow passage 
26 in the cover member or head 22. The passage 26 
is in communication with the opening 21 and below, 
and communicating with, the passage 26 is a ?aring 
passage 27 of substantially frusto-conical shape. 
From Fig. 3 it will be seen that the passage 26 is 

larger than the end 25 of the nozzle 23 so as to leave an 
annular space and communicating with this space is a 
passage 28 leading inwardly from a lateral opening 29. 
Air may be introduced into this space through the open 
ing 29 and passage 28 to atomize the fuel delivered 
through the passage 24 and deliver the fuel to the cham 
ber as a mist or spray. 
To provide for the ignition of the fuel a spark plug 30 

is provided in the cover 22, this plug being provided with 
electrodes 31 and 32, the terminals of which are slightly 
separated to provide a spark gap in the chamber 11 
and above the baffle 20. The air admitted through the 
opening 29 is not in most instances sufficient to sup 
port the combustion of enough of the fuel for heating 
purposes but is primarily employed for the purpose of 
atomizing the fuel delivered through the passage 24. 
Therefore, the cover or head 22 of the chamber is pro 
vided with an opening 34 for delivery of combustion 
air to the chamber, this opening being laterally directed 
and leading into a well or recess 35 in the head which 
communicates at its lower end with the chamber 11. 
Sufficient air will be delivered to the chamber through 
the opening 34 to support combustion of the quantity 
of atomized fuel which is required to furnish the desired 
heat to the chamber. 

In some instances, for example, when the device is 
used as a primer, the fuel may all be delivered to the 
chamber through the passage 24. In some instances, how 
ever, and particularly where it is desired to heat some 
other substance than the fuel which is to be burned, the 
chamber will be provided with an additional opening 
through which this material may be supplied. As illus 
trated, an opening 36 is provided in the cover 22 through 
which material may be introduced into the chamber by 
the ?tting 37 (Fig. 5) having the passage 38 therethrough. 
It will be noted that the opening or passage 36 is directed 
downwardly into the chamber at a position removed to 
some extent from the baf?e 20 so that the material 
delivered to the chamber through this passage will not 
strike the ba?le 20 but will be mixed with the products. 
of combustion of the fuel introduced through the opening; 
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27 and ignited by the terminals 31 and 32 of the spark ' 
plug. 

In Fig. 6 of the drawing, I have shown in diagrammatic 
form the application of the device as a primer for an in 
ternal combustion engine. The cylinder of such an en 
gine is shown at 40, the manifold at 41 communicating 
with the cylinder through the intake valve 42. The fuel 
pipe which ordinarily supplies fuel to the engine is shown 
at 43, leading to the manifold through the carburetor 44. 
The housing of the heating apparatus is designated at 

10 as before, and the outlet 12 is connected to the mani 
fold 41 by the pipe 45. A fuel pipe 46 leads into the 
chamber 10, this fuel pipe being connected to the nozzle 
23 which is ‘not shown in Fig. 6‘. A solenoid valve 
shown diagrammatically and designated at 47 is provided 
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in the fuel line 46 so as to control the supply of fuel to 
the heating apparatus. The solenoid valve may be ac 
tuated by current through the line 48 controlled by a 
push button 49. 

Also the push button 43 energizes an ignition coil 50 
which is connected to the spark plug 30 by the wire 51. 
It will be understood that the terminals of the solenoid 
and of the spark plug will be grounded, the connections 
shown being only diagrammatic and may be supplied in 
any manner well known to those skilled in the art. It 
will also be understood that, if desired, the pipe 46 may 
be a branch of the pipe 43, particularly if gasoline is to 
be employed both as the motor fuel and as the priming 
?uid. 
When it is desired to start the motor in cold weather, 

the user, before energizing the starting motor, will press 
the button 49, thus actuating the solenoid valve 47 to 
deliver fuel to the combustion chamber and also energiz 
ing the ignition coil 50 to ignite the fuel. 
When this is done, a spray of atomized fuel and air 

will be delivered through the frusto-conical passage 27 to 
the chamber 11. This spray or mist will enter the cham 
ber in cone-shaped form and the outer periphery thereof 
will reach the spark gap between the terminals 31 and 32 
to be ignited. The spray will be delivered upon the baffle 
plate 20 which will re?ect it back toward the wall of the 
chamber. 
At the same time combustion air will enter through the 

opening 34 of the well or recess 35, this supplying suf 
?cient air to burn a part of the fuel to heat or gasify 
the remainder. A part of the fuel will, therefore, burn 
within the chamber and a part in the form of a mist or 
drops will be discharged from the ba?ie 20 around the 
side edges thereof upon the screen or grid 19 on the 
upper surface of the ba?ie 15. 
As the interior of the chamber becomes heated, the 

grid 19 will become incandescent and assist the ?ame 
and the heated products of combustion in heating the 
fuel which is not burned. The air delivered through the 
opening 34 will provide for combustion of sui?cient fuel 
to ?ll the burning zone Within the chamber 11, thus heat 
ing the entire chamber and, by convection and direct con 
tact, heating the remainder of the fuel which is dis 
charged through the exit passage 12' and delivered to 
the manifold 41 of the engine. This fuel will be heated 
or even vaporized and will at once ignite, providing in 
stantaneous starting of the motor. So soon as the mo 
tor is started, the primer or heater may be shut o? and 
the fuel delivered to the engine through the passage 43. 
It will be understood that the ori?ces through which the 
air is introduced will be of ?xed size and the supply of 
fuel to the device may be regulated independently of 
the amount of air so as to provide for the consumption 
of more or less of the delivered fuel as desired. Usual 
ly less fuel will be delivered in starting the apparatus 
and bringing it up to heat than will be delivered after 
it is heated. 
As stated above, in the starting of diesel engines, for 

example, ether may be introduced through the nozzle 
23 which, by burning a part of this material, will gasify 
the remainder and deliver it in usable form to the cylin 
der of the engine. 
The baffle plate 20 is designed to direct the fuel issuing 

from the passage 27 back toward the wall of the cham 
ber so that it will run down this wall and will not be 
mixed with the combustion air entering through the’ 
opening 34. Thus turbulence in the mixing chamber 
will be prevented to a considerable extent. 
A fuel pump is shown diagrammatically at 52 (Fig. 

6) and operation of this pump may be initiated by press 
ing the button 49. It will be understood that when the 
device is employed as a primer for internal combustion 
engines, as shown in Fig. ‘6, and the device is installed 
on the engine, the fuel pump of the engine may be em 
ployed and no additional pump furnished with the pres 
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cut apparatus. However, when used as a primer for ‘a 
diesel engine, in which case ether may be employed as 
the priming material, the pump 52 will be used. In 
any event some means, either that already in use upon 
the engine or that furnished with the apparatus, will be 
employed to force fuel into the chamber 11. It will also 
be understood that upon release of the button 49, the 
solenoid valve 47 will close and the supply of fuel to 
the combustion chamber will be cut off. The valve 47 
may be regulated to determine the quantity of fuel sup~ 
plied to the combustion chamber. 
At the beginning of the operation a pump will be em 

ployed to deliver air to the air inlet openings 29 and 
34. However, when the device is connected to the fuel 
intake manifold of an internal combustion engine, as 
shown in Fig. 6, the operation of the pump will be dis 
continued as soon as the engine starts as the suction de 
veloped in the engine cylinders will serve to draw air 
into these openings. 
The above description of the operation of the device 

applies particularly when it is employed as a primer or 
gasi?er for gasifying or heating the fuel introduced into 
the chamber by the combustion of a part thereof. When 
the device is employed for heating some substance other 
than that supplied to the atomizing nozzle 23, such other 
substance or material will be introduced through the 
opening 36 when the chamber has been brought up to 
heat. This substance will be introduced in a direction 
so as not to be discharged upon the battle 20 so that it 
will be directed into the chamber 11 substantially paral 
lel with the air entering through the opening 34. Thus 
this additional material will be heated by direct con 
tact with the combustion gases and with the grid 19. 
It will, of course, be carried from the chamber through 
the exit passageway 12 around the edges of the baf?e 17 
as before. 

While I have shown and described some preferred 
embodiments of my invention, it will be understood that 
it is not to be limited to all of the details shown, but is 
capable of modi?cation and variation within the spirit of 
the invention and within the scope of the claims. 
What I claim is: 
1. An apparatus for heating fuels comprising a cham 

ber, an atomizing nozzle leading into the chamber ad 
jacent one wall thereof to deliver atomized fuel and air 
thereto, said wall of the chamber being inclined inwardly 
below the nozzle, a de?ecting ba?le plate of planar form 
on said wall and extending at substantially right angles 
to the wall so as to slope theretoward, said plate lying in 
the path of atomized fuel entering the chamber through 
said nozzle to de?ect it against the chamber wall, igniting 
means in the path of the fuel to ignite the same, an out 
let opening at the lower end of the chamber for the escape 
of the heated fuel and products of combustion, an air inlet 
opening to admit combustion air into the chamber, an 
additional baf?e plate extending downwardly along the 
chamber wall from said ?rst plate and overlying said out 
let opening and extending to the opposite wall of the 
chamber to partially obstruct this opening, and a heating 
screen covering said last-named ba?le. 

2. An apparatus for heating fuels comprising a cham 
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her, an atomizing nozzle leading into the chamber ad 
jacent one wall thereof to deliver atomized fuel and air 
thereto, said wall of the chamber being inclined inwardly 
below the nozzle, a de?ecting baf’?e plate of planar form 
on said wall and extending at substantially right angles to 
the wall so as to slope theretoward, said plate lying in the 
path of atomized fuel entering the chamber through said 
nozzle to de?ect it against the chamber wall, igniting 
means in the path of the fuel to ignite the same, an out 
let opening at the lower end of the chamber for the escape 
of the heated fuel and products of combustion, an air 
inlet opening to admit combustion air into the chamber, 
an additional ba?le plate extending downwardly along 
the chamber wall from said ?rst plate and overlying said 
outlet opening and extending to the opposite wall of the 
chamber to partially obstruct this opening, and a heating 
screen covering said last-named baf?e, said chamber hav 
ing a cover and an additional downwardly directed open 
ing in said cover for material to be heated, said opening 
discharging the material into the chamber at a point 
toward the screen on said second ba?le plate but beyond 
the outer edge of the ?rst baf?e plate whereby it is not 
de?ected by the latter. 

3. An apparatus for heating fuels comprising a cham 
ber, an atomizing nozzle leading into the chamber ad 
jacent one wall thereof to deliver atomized fuel and air 
thereto, said wall of the chamber being inclined inwardly 
below the nozzle, a de?ecting ba?le plate of planar form 
on said wall and extending at substantially right angles to 
the wall so as to slope theretoward, said plate lying in 
the path of atomized fuel entering the chamber through 
said nozzle to de?ect it against the chamber wall, igniting 
means in the path of the fuel to ignite the same, an outlet 
opening at the lower end of the chamber for the escape 
of the heated fuel and products of combustion, an air 
inlet opening to admit combustion air into the chamber, 
an additional baffle plate extending downwardly along 
the chamber wall from said ?rst plate and overlying said 
outlet opening and extending to the opposite wall of 
the chamber to partially obstruct this opening, and a 
heating screen covering said last-named ba?le, said cham 
ber having a cover and an additional downwardly directed 
opening in said cover for material to be heated, said open 
ing discharging the material into the chamber at a point 
toward the screen on said second ba?le plate but beyond 
the outer edge of the ?rst ba?le plate whereby it is not 
de?ected by the latter, said air inlet opening also being 
provided in the chamber cover and directed downwardly 
substantially parallel to the opening for the material to 
be heated. 
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