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UNITED STATES 
1,655,016 

PATENT OFFICE. 
SAMUEL L. LAUGELIN, IEERMAN F. BRAUN, AND wILLIAM J. SMITH, OF CLEVELAND, 

OEO. 

on-BURNER UNIT. 
Application filed January 25, 1987. serial No. 163,352. 

This invention relates to oil burners and is directed more particularly to oil burning 
units which are designed for use in connec 
tion with household furnaces. 
The main object of the invention, is to pro 

vide a burner unit of the character de scribed which may be easily and quickly 
installed in the average household furnace 
and which shall be capable of effectively re 
placing the use of coal, gas or other fuels commonly used for heating purposes. 
Another object of the invention is to pro 

vide a burner unit wherein the fuel oil is 
atomized by a rotary atomizing nozzle and 
which will effect an efficient mixture of air 
and atomized oil. r 
Another object of the invention is to E. 

vide a burner unit system of the character described which shall be entirely automatic 
in its operation and which is well adapted 
for use in connection with standard makes of 
thermostatic controls which are now on the 
market. 
Another object of the invention is to pro 

vide a burner unit of the character described 
which is provided with means for cutting 
of the supply of fuel and discontinuing the 
operation of the motor should the fire fail 
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to ignite or go out. 0 0 
A still further object of the invention is 

to provide a novel and simple form of 
burner unit which comprises comparatively 
few parts and which is easily assembled and 
disassembled and which is readily accessible 
to permit cleaning or replacement of any de 
sired part thereof and which by reason of its 
Episy is inexpensive to manufacture and well adapted for quantity production at 

comparatively low cost. 
With these objects in view and further 

objects, which will appear as the description 
proceeds, the invention consists in the vari 
ous features of construction and arrange 
ment and combination of parts as will be 
more fully described hereinafter and pointed 
out in the appended claims. 

In the drawings accompanying and form 
ing a part of this specification, Fig. 1 is a 
view in front elevation of our improved 
burner unit connected with the household 
furnace of the usual type; Fig. 2 is a view 
partly in vertical section and partly in front 
elevation of our improved burner and show. 
ing the upper end of the burner positioned 

within the firebox of the furnace; Fig. 3 
is a view partly in vertical section and partly 
in front elevation disclosing the fuel supply 
means and the manner of securing the sev 
eral parts together: Fig. 4 is a horizontal 
sectional view on the line 4-4 of Fig. 3; 
and Fig. 5 is a horizontal sectional view on 
the line 5-5 of Fig. 3. 

Referring now to Fig. 1 of the drawings, 
the numeral designates a furnace in which is positioned our burner unit designated 
generally by the reference character 2. Posi 
tioned preferably in close proximity to the 
furnace is a tank 3 adapted to contain the 
source of fuel supply. Leading from the 
tank 3 is a valve controlled fuel supply pipe 
4 which is connected with an oil regulator 5 
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so positioned with respect to the burner as 
to provide a constant head for the fuel. 
Connected with the oil regulator 5 is a pipe 6 
which leads to an oil strainer, 7 which re 
moyes foreign matter from the oil and cons. 
nected with the opposite side of the oil 
strainer 7 is a pipe 8 having a needle valve 9 

, therein and also a solenoid valve 10 the 
urpose of which will hereinafter appear. 
eading from the oil valve 10 is a pipe 11, 

having a valve 12 therein which connects 
with the lower end of the burner in a 
manner to be hereinafter set forth. The nu 
meral 13 designates a gas supply pipe which 
is provided with a solenoid gas control valve 
14 which is normally held in closed position 
and connects with a pilot burner 15. The 
yalves 10 and 14 are adapted to be opened 
by any suitable means either electrical or 
mechanical which automatically control the 
position of the valves. The valve 14 is 
never entirely cut off but always allows 
sufficient gas to flow to keep the pilot 15 
burning. It will be noted that there are 
three valves in the oil supply line, namely: 
the needle valve 9, the automatic valve 10 
and the valve 12. The valve 12 is in the 
nature of a safety valve and is automatically 
closed when the overflow or trip bucket 18 
becomes sufficiently filled with oil to depress 
the pivotally mounted lever 18' to close the 
valve. 

Referring now to Fig. 3 the burner unit 
proper comprises an annular casting 19 
which is supported by means of a plurality 
of adjustable legs 20, 21 and 22 so that the 
height of the same may be adjusted. Car 
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ried by the legs 20, 21 and 22 is an electric motor 23 having a hollow shaft 24 which 
projects upwardly through an opening in 
the casting 19. Detachably secured to the 
upper end of the hollow shaft 24 is a dis 
tributing head 25 having a bore 26 therein 
which is in open communication with a plu 
rality of tubes 27. Secured to the upper end 
of the distributing head 25 is a fan member 
28 which is preferably formed from a single 
piece of heat resisting sheet metal and pro 
vided with a plurality of blades 29 or the 
periphery thereof and a plurality of Slades 
30 on the bottom side thereof. The annu 
lar casting 19 is shaped in section as shown 
most clearly in Fig. 3 and around its pe. 
riphery is provided with a plurality of 
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ports 31 which serve as air inlets. Se 
cured over the top of the annular casting 
19 is an annular plate 32 which is pro 
vided with a plurality of ports 33. The 
annular member 32 may be adjusted with re 
spect to the casting 19 to vary the size of 
the ports 31 and is secured in adjusted po 
sition by means of a set screw 34. The top 
of the casting 19 is somewhat funnel shaped 
and is provided with a plurality of openings 
35. Fitting over the top of the casting 19 is 
a plate 36 provided with a plurality of 
E. 37 adapted to be brought into alignment with the openings 35. The plate 

37 may be adjusted with respect to the top 
of the casting to vary the size of the inlet 
opening 35 and is secured in adjusted posi 
tion by set screws 38. 
Secured to the lower end of the motor is a 

hollow casting 39 forming a chamber to the 
lower end of which the fuel supply pipe 11 
is connected (see Fig. 1). The shaft 24 pro 
jects downwardly into chamber 39 and Se 
cured to the lower end of the shaft by means 
of a set screw 40 is a threaded sleeve or rotor 
41, the purpose of which will hereinafter 
appear. Connected with the upper end of 
the chamber 39 is a T 42 (see Fig. 1) and 
supported on the upper end of the motor 23 
is an annular drippan 43 which is adapted 
to receive any oil which may drip from the 
firebox. The pipe 43 is connected with the 
T 42 by means of a pipe 44 and also con 
nected with the T 42 is a pipe 45 leading to 
the trip bucket. 18, the purpose of which 
will also hereinafter appear. The castin 
19 is also provided with a plurality of ports 
46 which serve to deliver into the drippan 
43 any oil which may escape into the firebox. 
The casting 19 is also provided with a plu 
rality of openings 47 which serve to deliver 
into the drip pan 43 any oil which may seep 
past the refractory material 48 around the 
casting 19. 
The valves 10 and 14 are norinally closed 

and are opened by means of solenoids the 
circuits to which are controlled by the pro 
tecto-relay 17. The protecto-relay 17 is in 
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circuit with the protectostat 16 and also the 
room thermostat or thermostats and forms 
no part of this invention. Controls of this 
character may be purchased on the open 
market and are adapted for connection with 
any standard burner unit. Our device is 
also adapted for use with a mechanical con 
trol unit for controlling the motor and the 
oil and gas valves. Mechanical control units. 
for burner units of this type may also be 
purchased on the open market. 
Assuming that it is desired to start the 

furnace and deliver heat to the rooms to be 
heated, the fuel supply valve 4 is opened 
and a manually operated switch on the pro 
tecto-relay 17 is moved to close the circuit 
to the motor 23. The fuel now flows 
through the pipe 4, valve 4 oil regulator 
5, pipe 6, strainer 7, pipe 8, valve 9, valve 10, 
which is held open by the relay, valve 12 
which is now open, and thence through pipe 
11 into the bottom of the chamber 39. The 
switch to the motor having been closed the 
same will be in operation and the shaft 23 
will be rotating and with it necessarily the 
rotor 41. As the rotor 41 is rotating the 
fuel cannot flow past the threads in the 
same and will necessarily flow up the hol 
low shaft 24 and be delivered through the 
oil distributing head and tubes 27. When 
the motor is started the gas expanding valve 
14 is automatically actuated to expand the 
pilot flame and the fuel delivered through 
the tubes 27 will be atomized and mixed with 
air and ignited by the coming in contact 
with expanded pilot flame. As soon as suffi 
cient heat is generated within the firebox 
the protectostat 16 on the furnace door will 
be actuated to break a circuit to allow the 
valve 14 to return to its former position and 
the gas supply will be cut down and only 
sufficient gas will be admitted through the 
valve 14 to keep the pilot flame burning, 
The motor will continue running and the 
burner will be supplied with oil through 
the pipe 11 and the hollow shaft 24. When 
the temperature in the room to be heated 
reaches a predetermined point the thermo 
stat therein will be actuated to cut of the 
supply of current to the motor and the 
valve 10 will be allowed to close to cut off 
the supply of fuel. When the temperature 

g in the room to be heated falls to a predeter 
mined point the protecto-relay 17 will again 
open the valve 10, close the circuit to the 
motor 23 and expand the pilot flame by 
opening the valve 14. The fuel will again 
become ignited and the burner continue in 
operation until the thermostat in the room 
to be heated is again actuated to repeat this 
cycle of operation. Should the fuel fail to 
ignite when the motor is started, the oil will 
ow down high the ports 46 into the pan 

43 and thence through pipe:44, T.42, pipe 
45 and fill the bucket 18 which will actuate 
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lever 18 to close the valve 12 and cut of 
the supply of fuel. Should the motor 23 
fail to start at the propertime, or for some 
eSO step the fuel will flow into the bot 

amber 39 and past the screw 
threaded rotor 41 and fill the chamber 39 
and overflow through the T 42 and pipe 
45 and be delivered into the bucket 18 which 
will close valve 12 and cut of the supply of 

10 fuel. 
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One of the main features of our inven 
tion is the fan member 28 which is prefer 
ably formed from a single piece of heat re 
sisting metal. From an inspection of Fig. 
3 it will be seen that the fan blades 29 pro 
ject downwardly below the delivery end of 
the distributer tubes 27 so that when the 
motor is running air for supporting combus 
tion will be drawn in through the openings 
in the casting 19 as indicated by the arrows 
in Fig. 3. The result obtained is that there 
will be a layer of atomized fuel delivered 
between two layers of air. This construc 
tion provides for a very efficient mixture of 
air and atomized oil and results in an ex 
tremely hot flame disposed around the en 
tire periphery of the firebox. The plates 33 
and 36 may be adjusted to effect a proper 
mixture of air and atomized oil so that a 
very efficient flame is obtained. The sim 
plicity of the burner unit and the ease with 
which it may be assembled and disassembled 
will adapt the same for the purpose for 
which it is intended. 

It will now be clear that we have provided 
a burner unit which will operate under all 
conditions and which will automatically cut 
of the supply of oil should the burner fail 
to ignite or the motor fail to start for any 
reason. Various changes may be made in 
our construction without departing from the 
spirit of our invention and we wish our in 
vention to be limited only in accordance 
with the scope of the appended claims. 

Having thus described our invention, what 
we claim is: 

1. A burner unit of the class described 
comprising a frame, a casting supported by 
said frame and adapted to be positioned be 
neath a firebox of a furnace, said casting 
having an annular depending portion hav 
ing a plurality of openings therein and be 
ing provided with a plurality of openings 
in the top thereof, a motor carried by said 
frame and having a hollow shaft projecting 
into the top of said casting, a disting 
head carried by said shaft and a fan carrie 
by said distributing head, said distributing 
head having a plurality of tubes extending 
outwardly therefrom, the blades of said fan 
extending below the delivery end of said 
tubes and means for supplying liquid fuel 
to said distributing head. 

2. A burner unit of the class described 
comprising a frame, a casting supported by 
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said frame and adapted to be positioned 
within an opening in a firebox, a plurality of 
air inlet openings in said casting, a motor 
carried by said frame and having a hollow shaft projecting upwardly through said cast 
ing, a distributing head rigidly secured to 
said hollow shaft and having a plurality of 
discharge tubes disposed in open communi 
cation with the said hollow shaft, and a fan 
member rigidly secured to said distributing 
head and having a plurality of fan blades 
formed thereon and extending downwardly 
belew the delivery end of said distributing 
tubes, means for varying the size of said air 
inlet openings, a chamber connected with 
the lower end of said motor and in which the 
lower end of said hollow shaft is disposed, a 
supply pipe for delivering liquid fuel to the 
lower end of said chamber, said chamber 
having an overflow opening therein, means. 
secured to said hollow shaft and disposed 
within said chamber for directing the flow 
of fuel into said hollow shaft when the same 
is being rotated. 

3. A burner unit of the class described 
coluprising a frame, a casting supported 
above said frame and adapted to be posi 
tioned within an opening in a firebox, a hol 
low shaft projecting upwardly into said 
casting, a distributing head secured to said 
hollow shaft and having a plurality of de 
livery tubes disposed in open communica 
tion with said hollow shaft, a casing sur 
rounding the lower end of said shaft and hav 
ing an overflow opening therein, a liquid fuel 
supply pipe connected with said casing, a 
member disposed within said casing and non 
rotatably secured to said shaft, said member 
closely fitting within said casing and hav 
ing a bore therein connecting tho interior of 
said casing with the interior of said hollow 
shaft, the periphery of said member being 
threaded and the pitch of the threads being 
such that when said shaft is rotated in one 
direction the fuel will be forced into said 
hollow shaft. 

4. A burner unit of the class described 
comprising a frame, a casting supported 
above said frame and adapted to be posi 
tioned within an opening in a firebox, a hol 
low shaft projecting upwardly into said 
casting, a distributing head secured to said 
hollow shaft and having a plurality of deliv 
ery tubes disposed in open communication 
with said hollow shaft, a casing surround 
ing the lower end of said shaft and having 
an overflow opening therein, a liquid fuel 
supply pipe connected with said casing, a 
rotor arranged within said casing and non 
rotatably secured to said shaft and adapted 
to deliver the fuel into the lower end of said 
hollow shaft when said shaft is rotated in 
one direction, said rotor engaging the walls 
of said casing and having one or more pas 
sageways therein adapted to permit the fuel 
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to flow through said casing when the shaft 
and rotor are at rest. 

5. A burner unit of the class described 
comprising a E. a casting supported by 
said frame and adapted to be positioned 
within an opening in a firebox, a hollow shaft 
projecting upwardly through said casting, a 
distributing head rigidly secured to the up 
per end of said hollow shaft and having a 
plurality of distributing tubes disposed in 
open communication with said hollow shaft. 
and leading outwardly toward the periphery 
thereof, a fan member rigidly secured to said 
distributing head and having a plurality of 
fan blades thereon extending downwardly 
below the delivery end of said distributing 
tubes, a casing surrounding the lower end of 
said hollow shaft, a screw non-rotatably 
secured to said shaft and engaging the walls 
of said casing, a liquid fuel supply pipe 
connected with said casing, an overflow con 
nection leading from said casing, the pitch 
of said screw being such that when said 
shaft is rotated in one direction the fuel 
will be directed into said hollow shaft. 

6. A burner unit of the class described 
comprising a frame, a casting supported by 
said frame and adapted to be positioned 
within an opening in a firebox, a pluralit 
of air inlet openings in said casting, a hol 
low shaft projecting upwardly through said 
casting, a distributing head rigidly secured 
to said hollow shaft and having a plurality 
of She tubes disposed in open communi 
cation with the said hollow shaft, and a fan 
member rigidly secured to said distributing 
head and having a plurality of fan blades 
formed thereon and extending downwardly 
below the delivery end of said distributing 
tubes, means for varying the size of said 
air inlet openings, a chamber connected with 
the lower end of said motor and in which the 
lower end of said hollow shaft is disposed, a 
supply pipe for delivering liquid fuel to the 

of said chamber, said chamber 
having an overflow opening therein, a mem. 
ber non-rotatably connected with said hol 
low shaft and closely fitting within said 
chamber for directing the flow of fuel into 
said hollow shaft when the same is being 
rotated. 

7. In a burner unit of the class described, 
the combination of a distributing head hav 
ing a plurality of delivery tubes extending 
outwardly therefrom, a fan member car 
ried by said head and extending over said 
delivery tubes, said fan member having a 
plurality of blades disposed about its pe 
riphery and extending downwardly below 
the delivery end of said tubes, a hollow shaft, 
connected with said distributing head at its 
upper end a casing surrounding the lower 
end of said hollow shaft and having an over 
flow opening therein, a liquid fuel supply 
pipe connected with said casing and an over 
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flow pipe connected with the upper end of 
said casing, a rotor non-rotatably connected . 
with the lower end of said shaft and closely 
fitting within said casing and adapted to 
deliver liquid fuel into the lower end of 
said shaft when the shaft is rotated in one 
direction and to permit fuel to flow through 
said casing and overflow pipe when said 
shaft and rotor are at rest. 

8. In a burner unit of the class described, 
the combination of a distributing head, a 
hollow shaft connected with said distribut 
ing head and depending therefrom, a casing 
surrounding the lower end of said distribut 
ing head and having an overflow opening 
therein, a liquid fuel supply pipe leading 
into said distributing head, a member dis 
posed within said casing and non-rotatably 
Secured to said shaft, said member closely 
fitting within said casing and serving to 
force the liquid fuel into said hollow shaft 
when rotated in one direction and permit 
ting the liquid fuel to flow through said 
casing and overflow opening when the shaft 
is at rest. 

9. In a burner unit for furnaces of the class 
described, the combination of a combustion 
chamber having a centrally disposed opening 
therein, of a centrifugal fuel distributing 
unit arranged within said opening and con 
sisting of a rotatable distributing head hav 
ing a plurality of fan blades thereon for 
drawing air into the combustion chamber, of 
a hollow shaft depending from the distribut 
ing head and connected with the source of 
fuel supply, said distributing head E. 
plurality of radially disposed delivery t 
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arranged in open communication with said 
hollow shaft, a casing surrounding the lower 
end of said hollow shaft and having an over 
flow opening therein, a liquid fuel supply pipe 
connected with said casing and an overflow 
pipe connected with said overflow opening, a 
rotor non-rotatably connected with the lower 
end of said shaft and closely fitting within 
Said casing, said rotor having one or more 
openings therein adapted to permit the fuel 
to flow through said casing when the shaft 
and rotor are at rest and means for rotating said distributing head whereby a combusti. 
ble mixture of fuel oil and air is distributed 
from a central point in the combustion cham 
ber and burned in the form of a ring sub 
stantially against the wall of the combustion 
chamber, there being no combustible mix 
ture between said distributing head and ring. 

10. In a burner unit for furnaces of the 
class described, the combination of a com bustion chamber having a centrally disposed 
opening therein, of a distributing head ar 
ranged within said combustible chamber and having a hollow shaft projecting through 
said opening, said distributing head having 
a plurality of discharge tubes disposed in 
open communication with said hollow shaft 
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and a fan member rigidly secured thereto 
and having a plurality of fan blades formed 
thereon for drawing air into the combustion 
chamber, of means for rotating said distrib 

5 uting head, of a chamber surrounding the 
lower end of said hollow shaft and having 
an overflow opening therein, a supply pipe 
for delivering liquid fuel to the lower end of 
said chamber and a screw secured to said 

lu hollow shaft and disposed within said cham 

ber for directing the flow of fuel into said 
hollow shaft when the same is being rotated, 
Said screw engaging the walls of said cham 
ber and permitting the flow of fuel through 
Said casing when said shaft is at rest. 
In testimony whereof, we hereunto affix 

our signatures. 
SAMUEL L. LAUGHILIN. 
HERMAN F. BRAUN. 
W. J. SMITH. 
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and a fan member rigidly secured thereto. 
and having a plurality of fan blades formed 
thereon for drawing air into the combustion 
chamber, of means for rotating said distrib 

5 uting head, of a chamber surrounding the 
lower end of said hollow shaft and having 
an overflow opening therein, a supply pipe 
for delivering liquid fuel to the lower end of 
said chamber and a screw secured to said 

to hollow shaft and disposed within said cham 

ber for directing the flow of fuel into said 
hollow shaft when the same is being rotated, 
said screw engaging the walls of said cham 
ber and permitting the flow of fuel through 
said casing when said shaft is at rest. l3 

In testimony whereof, we hereunto affix 
our signatures. 

SAMUEL L. LAUGHIN. 
HERMAN F. BRAUN. 
W. .Y. SMITH. 
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