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UNITED STATES 

2133,485 

PATENT oFFICE 
, . 2,133,485 
APPARATUs FoR BURNING LIQUID FUEL 

, , Ralston M. Sherman, Glastonbury, and John 
Carlberg and George R. Neumann, Vest Eart 
ford, Conn, assignors to The Silent Glovy Oil 

i Burner Corporation, Bartford, Conn, a corpo 
ration of Connecticut 

Application December 27, 1935, seria No. 6,334 
14 Claim.s. (C. 158-76) 

This invention relatesto apparatus for burn 
ing liquid fuel Cherein referred to for descrip 
tive purposes as oil), and deals more particu 
larly with burners of theso-called gun type. 
The invention has among other objects to im 

prove conditions of combustion and more par 
ticularly through the method of controlling and 
applying the air supply for commingling with 
the oil, to increase the efficiency in respect to 
both combustion and oil and power consumption, 
to simplify and improve the mechanical and 
electrical construction, to conserve the heat im 
parted to the combustion chamber, to reduce 

i cost of manufacture and provide mechanical 
15 compactness, and to provide such an arrange ment and assemblage of parts as to facilitate 

and simplify servicing requirements. . . 
These and other objects of the invention Will 

I be best understood by reference to the following 

40 

43 

description when taken in connection with the 
accompanying illustration, while its scope Will 
be more particularly pointed out in the appended 
claims. 

In the drawings: 
Fig. 1 is an elevation, partly in central longi 

tudinal section, showing a burner embodying one 
form of the invention; 

Fig. 2 is arear elevation of the burner shown 
in Fig. 1; w 

Fig. 3 is a front elevation of the sameburner 
in section, on the line 3-3 in Fig. 1; 

Fig. 4 is a detail in section showing the elec 
trical connections to the sparking electrodes; 

Fig. 5 is arear elevation of the main support 
ing casing shown in Fig. 1, together with its sup 
porting standard but with the working unit re 
moved; 
Fig. 6 is a section, in plan view, of the main 

supporting casing, on the line 6-6 in Fig. 5; 
Fig. 7 is a side elevation of the working parts 

assembled as a unit and shown as removed from 
the casing; 

Fig. 8 is a section, taken on the line - in 
Fig. 3, showing one of the motor supporting lugs; 
I Fig. 9 is a side elevation of the air impeller 
fan with the blades closed, showing the relation 
of the fan to the motor and surrounding walls 
of the conduit; 

Fig. 10 is a similar 
blades open; 

Fig. 11 is a front elevation in partial section 
side elevation showing the 

º showing the air fan with the blades in closed 
position looking from the open or air entering 
end; and 

Fig. 12 is an elevation showing the air fan 

looking from the air delivery side, also with the 
blades in closed position. Y 
- In burners of the so-called ºgunº type, liquid 
fuel is delivered under relatively high pressure 
to a nozzle from which it is forcibly discharged 
through a relatively small nozzle aperture into 

, the combustion chamber of a furnace, without 
pre-mixture with air but in the form of finely 
divided atomized oil and in a generally cone 
shapedpath. To provide a combustible mixture, 
air is discharged into the combustion chamber, 
usually under the forced draft of a motor driven 
air impeller, through a conduit surrounding the 
oil nozzle and opening into the combustion cham 
ber, the latter being otherwise sealed off so that 
substantially the entire air available for com 

O 

bustion is delivered through such conduit about 
the nozzle and is intended to intermingle with 
the atomized oil, 

Referring to the drawings and more particu 
larly to Fig. 1, the working parts of the burner 
are supported by and mainly contained withina 
barrel like casing having a cylindrical body 
and a tapered forward end l9, this casing form 
ing the air conduit through which airis supplied 
to the combustion chamber, The casing may be 
permanently installed with the forward end of 

I the tapered part. 9 entered into and sealed 
- Within the inside surfaces of the Walls 2 of the 
combustion chamber of the furnace, the open 
mouth of the air conduit thus provided terminat 
ing preferaby flush with the inner surfaces of 
the Walls of the combustion chamber and the 
latter being sealed against any substantial ad 
mission of air other than that through the air 
conduit. The tapered end 19 provides a con 
tractedi mouth for the air conduit and further 
contraction thereof may be had by inserting in 
the end thereof a suitably shaped sleeve, such 
as is shown at: 22. '' ''' .. The casing itself is carried by any suitable 

i support, such as the upright standard or plate 
23. The latter has a curved top flange 25 to 

i which is secured the under forward side of the 
cylinder portion 7 and has a foot 2 secured 
to the floor. , , '' ''' ''' : , 
Within the casing (the detail construction of 

i which is shown by Figs. 5 and 6) are contained 
the principal working parts of the burner, in 
cluting (Fig. 1) the ol nozzle 29, the oldelivery 
pipe 3, the sparking electrodes33 and other elec 
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tricai connections, the electric motor 35 and the 
air impeller 37, these being so related to each 
other and to a supporting sleeve 39 telescopically 
ntting the rear end or breech of the cylindrica 55 
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2 
portion 7 that they are carried by the sleeve as 
a unit and, as a unitary assemblage, may be read 
ily WithdraWn from or replaced in the casing at 

Herein such unitary assemblage comprehends 
also the transformer 4 depending below the cas 
ing together With its electrical connections to the 
motor and to the Sparking electrodes, as Well as 
the oil pump 43 and associated pressure regulat 
ing valve 45 and strainer 47. The pump, valve 
and strainerare carried at the rear of the casing 
by a bracket 49 connected to the supportingsleeve 
39. 
The sleeve 39 has a sliding fit Within the end 

of the barrel 7, the sleeve and barrel being ac 
curately machined to bring all necessary parts in 
axial alignment with the casing. The sleeve has 
a flange 49* which overlies and seats against the 
rear end of the barrel 7 and is held in place 
therein by One ormore (herein three) screws 5i. 
The inner Surfaces of the Walls of the Sleeve are 
tapered invardly and forwardly, providing a bore 
having a contracted air deliverymouth for the 
purpose hereinafter described. 
The casing of the motor is supported by the 

sleeve through a plurality of equally spaced arms 
52 (herein four in number) formed integrally 
With the sleeve and extending part Way radially 
inward, each arm carrying a laterally extending 
Iug 53 bolted to a boss on the motor casing. The 
shape and arrangement of such supporting lugs 
are best indicated in Figs. 3, 7 and 8. This ar 
rangement suspends the motor on the support 
ing Sleeve in overhanging relation Within the 
barrel I just beyond the contracted mouth of 
the sleeve, leaving an annular space between the 
Cylindrical casing and the motor to serve as a 
part of the air conduit. The faces 54 of the arms 
52 which confront the closely adjacentrotating 
blades of the air impeller serve as air deflecting 
surfaces, as is hereinafter more fully explained. 
The forward end of the motor casing is pro 

vided with a central boss 55 into which the rear 
end of the oil delivery pipe 3 is threaded and 
bywhichit is supported and maintained in co 
axial relation to the mouth of the conduit, the 
importance of which will be understood from 
subsequent explanation. The motor is provided 
with a shaft 57, the rear end of Which (Fig. 1) 
protrudes from the motor casing and has remov 
ably connected to it, as by the set screw 59, the 
sleeve-like hub 6 of the air impeller 37, which 
latter herein is of the propeller or pitched-blade 
type of a novel construction to be described. 
To additionally support the pump, valve and 

strainer, the sleeve 39 hasformed integrally there. 
With a rearwardly extending supporting bracket 
49, the upright part of which carries a sleeve 
63, the bore of which is accurately machined to 
bring it in axial alignment with the motor shaft. 
Within the sleeve is a barrel-like casing com 
prising the body of the oil pump 43 removably 
held therein by a set screw 65. The usual pres 
Sure relief valve 45 and oil strainer 47 (Fig. 2) 
may be separate from the pump but herein they 
are formed integrally with the pump casing so 
that they are supported as a unit by the bracket 
49. v 

To drive the oil pump, the latterhasaforward 
y protruding driving shaft 67, the end of Which 
(Fig. 1) enters the bore within the fan boss 6 
and faces but is spaced from the end of the motor 
shaft 57. A resilient driving connection is in 
terposed between the motor and pump shafts, this 
being provided by means of a coiled spring 69 
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held loosely within the fan boss bore in the space 
between the ends of the two shafts. This spring 
terminates at one end in a longitudinally straight 
piece i Which lies loosely Within a longitudinal 
key-way or slot in the motor shaft and at the opposite end in a transversely bent piece 73 which 
lies Within an Open slot cut transversely in the 
opposing end of the pump shaft. 
When the parts are thus assembled, the motor 

is connected to drive the pump through the re 
silient connection, the Spring acting to open more 
or less when the motor starts, thereby equalizing 
the pump load On the motor and cushioning the 
effect of the pump load in starting the motor. 
This relationship permits the parts to be With 

draWn as a unitary structure from the casing, 
leaving the assemblage of the motor, fan and 
pump intact. The pump assemblage and the 
Spring 69, With the uniteither removed or in place 
within the casing, may be withdrawn from its 
association With the other parts by loosening the 
set Screw and withdraWing the pump from the 
sleeve 63 and may be reassembled with equal 
ease. The spring 69 provides a resilient driving 
connection between the pump and the motor 
Which is protectively enclosed by the Surrounding 
Walls of the fan boss 6 but may be readily re 
moved or Slipped into place in separating or as 
sembling the parts. This assemblage of the 
pump, fan and motor supported by the sleeve 39 
furthermore provides and maintains an accurate 
alignment of the motor and pump shafts. 

Referring now to the path of the oil to the 
nozzle, the strainer 47 (Fig. 2) has connection to 
the usual tank or main source of oil supply (not 
herein shown) through the feed pipe 75, , the 
oil passing up to the suction side of the pump and 
thence through the delivery side of the pump to 
the pressure relief valve 45 through passages 
contained Within the casing (not herein shown). 
The pump has the usual bypass leading back to 
the main tank through pipe 77. Both the tank 
pipes 75 and TT are provided with separable pipe 
connections by means of which the pump. and 
strainer may be quickly disconnected from the 
tank pipes, leaving the working unit free for re 
moval from the burner casing. 
The oil entering the pressure relief valve from 

the pumpleaves the valve through the oil delivery 
pipe T9 which (see Fig. 1) extends forwardy 
through an opening in the walls of the supporting 
sleeve 39, thence through. the annular space be 
tween the motor 35 and barrel 7 into the tapered 
forward end 19 of the casing, where it has a 
connection 8 With the hollow interior of the oil 
delivery pipe 3. The latter has a bore of sub 
Stantial diameter so as to provide a self-con 
tained chamber of appreciable capacity, the re 
Serve amount of oil contained Within the bore of 
the pipe tending to maintain a cooling effect on 
the nozzle and prevent carbonization of the oil 
thereat. A 

Referring now to the transformer and electrical 
connections, the transformer 4 is also supported 
On the sleeve 39 by means of a U-shaped sus 
pensioni bracket 83 (Figs. 2, 3 and 7). This 
bracket has a fiat bottom which extends trans 
Versey across and is fastened to the flat top of 
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the transformer at the rearthereof. The upright 
ends of this bracket are bent to lie flush with and 
are bolted to the outer peripheral walls of the 
sleeve 39, and the latter is slightly flattened at 
the point of contact with the flat bottom of the 
bracket So that the transformer is held in firm 
seating relation to the supporting sleeve. 
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2,188,485 
To permit the insertion of the supporting 

Sleeve 39 carrying the attached bracket 83 into 
the barrel casing, the rear end of the casing (as 
best seen in Figs. 5 and 6) has its Walls cut out 
to form an arc-shaped recess 85 of a sufficient 
size to admit the side arms of the bracket 83. 

Readily Separable electrical connections from 
the transformer to the source of powerare pro 
Vided in the form of stud connections 87 (Figs. 
1 and 3), herein three in number, protruding 
from the front lower end of the transformer and slidably engaging with corresponding jacks 89 
positioned in an insulating block 9l supported 
in the standard 23. The block 9l forms an out 
let for the junction box 93 through Which the 
jacks are permanently connected to the cable 
95 leading to a Source of electric current. When 
the unit With the transformer is Withdrawn from 
the casing, contact between the studs and jacks 
is automatically broken, and When the unit is 
reinstalled such contact is automatically made. 
From the stud terminals 87 suitable connection 

is made directly to the motor 35 by the insulated 
motor leads 97 passing upwardly through the 
insulating block 99, the latter extending over and 
beyond the top front edge of the transformer. 
The transformer secondary has connection to 

the sparking electrodes through two highly in 
sulated cables 10 which also pass upwardly 
through openings in the insulating block 99 (Figs. 
l' and 3). The mounting of the electrodes 33 and 
the Secondary connections thereto present certain 
noVel features of improvement. 
As best Seen in Figs. 1, 3 and 4, the electrodes 

are supported at their rear ends by a porcelain 
insulating disk 03. The latter is mounted on 
and coaXial With the oil delivery pipe 3, being 
provided with a hub which fits over the pipe and 
is held in abutting relation to the motor boss 
55 by means of the clamping nut 105. The elec 
trodes 33, Which herein are bare metallic conduct 
ing rods, are secured in the disk in the Spaced 
relation indicated in Fig. 3, extending forwardly 
therefrom and Suspended thereby, their ends be 
ing brought into the desired sparking relation 
to each other and to the nozzle 29. 
The rear of each electrode rod is clamped to a 

portion of the disk and extends through the 
latter, and at the back of the disk (Fig. 4) has 
suitable electrical connection to a terminal 107 
on the secondary cable 0. n 
The use of the porcelain supporting disk near 

the rear end of the oil supply tube permits the 
use of relatively Small, light electrode rods Witti 
out the necessity of other supporting devices 
which tend to interfere with the designed air 
flow through the tapered conduit 9 and Without 
the need of porcelain orother insulating sleeves 
thereon. The disk (as best seen in Fig. 3) main 
tains the uninsulated exposed surfaces of the 
electrodes and connections in such spacial rela 
tion asto provide both the required air gap sepa 
ration and the required minimum of creepage 
Surface from Such uninsulated Surfaces to the 
nearest grounded conductive element of the ap 
paratus. The use of the porcelain disk further 
more provides a heat baffile protecting the motor 
from the radiant heat of the combustion cham 
ber, its White color aiding in reflecting the heat 
instead of absorbing and transmitting it to the 
motor at the rear. To permit removal of the motor and electrode 
connections with the transformer and other parts 

75 
of the unit, the bottom of the barrel casing 7 
is provided With a longitudinal slot i09 (Seen best 

3 
in Fig. 6) extending forwardly from the cut-away 
recess 85 for a sufficient distance to accommo 
date the insulating block 99. 
To provide for the closure of the bottom of 

the air conduit where it otherwise would be 
opened by Such slot in front of the contracted 
mouth of the supporting sleeve 39, the trans 
formercarries means for closing such slot. Here 
in this is conveniently provided by the insulating 
block 99 Which has a rearward eXtension il 
the flat top of Which is secured to the top of 
the transformer casing and abuts at its rearend 
against the front edge of the bracket 83. The 
insulating block, it Will be observed, is of rec 
tangular shape in plan corresponding to the 
shape of the slot 09. Herein both the forward 
end and the extension 1 l of the insulating block 
are shown asprovided With beveled Sides (as best 
seen in Fig. 3) which have a sliding fit in the 
correspondingly beveled side Walls of the slot 109 
(Figs. 5 and 6), so that, when the unit is entered 
into place Within the barrel, the block completely 
fills the slot and closes up the bottom of the air 
conduit thereat. 
The described construction greatly simplified, 

improves the servicing of installed burners, and 
reduces eXpense attendant thereon. Trouble in 
the operation of burners of this class has here 
tofore required the presence of an eXperienced 
service man at the point Where the burner is 
installed. After locating the cause of the trouble, 
Which in itself may require considerable time, 
the fault must be corrected. This usually re 
quires dismantling the burner or parts thereof 
and replacing a faulty part, if Such part is at 
hand, or sending back to the service Station for 
a duplicate part. This not only interruptS the 
operation of the burner for periods of greater 
or lesser length, during Which time the user of 
the burner is deprived of possibly greatly needed 
heat, but also adds both to the expense and an 
noyance incidental to servicing. 
The described construction not only provides 

an extremely compact assemblage, but one in 
which these disadvantages of service are in large 
part avoided. Where trouble arises in the op 
eration of the burner and the service station has 
been notified, the trouble may be remedied al 
most immediately by an inexperienced Service 
representative. 
The latter, by loosening the three screws 5i and 

the two pipe connections to the tank, may, With 
in a very few minutes of time, remove the entire 
assembled unit from the permanently installed 
part of the burner casing by sliding it back and 
out of the rear of the casing. The unit removed 
may then, in an equally short time, be replaced 
by sliding in through the rear or breech of the 
casing another duplicate assembled unit brought 
with him for that purpose, thereby permitting 
the burner to resume operation in the least pos 
sible time after notification has been received of 
burner trouble. The entire removed assembled 
unit is then taken back to the service station for 
inspection and Such repair as may there be 
found necessary. This permits the prompt cor 
rection of burner troubles at a minimum eXpense, 
since the labor required at the point of instal 
lation for removing and replacing the unit is 
relatively inexpensive. 

It Will be observed that the aSSembled unit 
When removed presents the parts all eXposed for 
complete inspection so that they may be readily 
examined at the service station or at the point 
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of installation if, for any reason, servicing seems 
there deSirable. 

Referring now to the construction of the air 
impeller, Which is best shown in Figs. 9 to 12, in 
clusive, the fan comprises a series of thin, light, 
metallic blades 37 (herein six in number) ap 
proximately fiat but slightly concaved toward 
the air delivery side of the fan, each blade being 
of generally triangular Shape With an outer arc 
Shaped edge. 
Each blade has at the inner and outer ends 

of One edge a Small corner flange i 3 bent at 
right angles, by means of which flanges the blade 
ispivotallymounted on a pin or small rod f l 5 
and on Which it is held by the Small disk-shaped 
cap piece il fixedly Secured On the end of the 
pin. Each rod is fixedly Secured to the fan hub 
6 and projects outwardly therefrom but is also 
pitched somewhat forwardly in the direction of 
air delivery. 
A torsion spring i9 encircles each pin having 

One end fixed to the pin and the other end ex 
tending Over and ying against the face of the 
adjacent fan blade So that normally when the 
fan is at rest the blades are urged by the light 
pressure of the spring in a direction causing 
thern to assume a closed position, or that Shown 
in Figs. 9, 11 and 12, in which position they are 
each maintained by the Small Stop finger 2 
projecting from the lower end of the free Side 
of the blade. In the described relationship this 
finger encounters and is stopped by the pivoting 
pin i f5 of the next adjoining blade. 
The pivoted edge of each blade extends some 

what beyond the pivoting rod il 5, and, when the 
blades are in closed position, this extension is 
there overlapped by the free edge of the next 
adjoining blade. Accordingly, When the fan is 
at rest and the blades closed, the latter form a 
substantially continuous closure in the general 
form of a truncated cone Substantially closing 
the contracted mouth of the sleeve 39, as best 
seen in Fig. 9, there being left between the edges 
of the blade and the mouth of such closure only 
a reasonable mechanical clearance to permit the 
rotation of the fan and the subsequent resulting 
opening movement of the blades. 
When the fan is started into rotation, how 

ever, the forward pitch of the pivotal axes of 
the blades causes the latter to move under cen 
trifugal force about the pivot pins and to open 
up against the opposing pressure of the springs 
l9 into sonne such position as is represented in 

Fig. 10. This opening movement continues as 
the Speed of rotation increases, until either posi 
tively arrested or until the center of gravity of 
each blade reaches its maximum radial distance 
from the axis of rotation. Assoon as the open 
ing movement of the blades has been initiated 
under centrifugal force, it is further aided by 
the re-action of the air across Which the blades 
are then cutting. The Walls of the air conduit 
within the sleeve are rearwardly flared to permit 
the required Opening mOvement of the blades. 
The working pitch of the blades and the re 

sulting capacity of the fan for air delivery are 
dependent on the extent of this opening move 
ment. This may be predetermined and the air 
supply for the burner definitelyfixed by the simple 
use of an adjustable blade stop. This is herein 
provided by means of the sleeve i 23 which is ad 
justably threaded on the outside of the fan hub 
6 and has its forward edge presented to the 
stop finger 2 of each blade, as shown in Fig. 10. 
The stop 23 may be adjusted to any desired posi 
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tion lengthwise the threaded portion of the fan 
hub and there held fixed by the set screw 125, 
thereby providing a means Whereby the opening 
of the blades may be adjusted to any point be 
tWeen Zero opening and maximum. The air sup 
ply for the burner may therefore be pre-adjusted 
by the adjustment of the fan alone and Without 
the disadvantageous use of any valve or shutter 
extraneous to the fan. 
The use of Self-closing air impeller blades pro 

vides the important function of automaticaly 
stopping further passage of cold air into the fur 
nace assoon as the burner stops and as soon as 
the fan ceasesto function in creating its forced 
draft. When the fan is at rest it effects a sub 
stantial closure of the air conduit and automati 
cally Seals of the furnace from the entrance of 
Cold air, Whether induced by the natural draft of 
the chimney or otherwise, thereby protecting the 
Walls of the combustion chamber and the furnace 
from the chilling effect of such cold entering air 
and conserving the heat previousy imparted to 
SUch Walls. 
The use of a propeller type of fan with pitched 

blades provides a smooth, even delivery of the air 
free fron pulsations which are characteristic of 
the so-called “Sirroco” fan or similar centrifuga 
fans of the radial blade type. The adjustment 
of the air Supply by Varying the capacity of the 
air impelleritself further avoids those irregulari 
ties and pulsations in the air flow which are 
characteristic of the employment of shutters or 
Valves used for throttling the air supply Within 
an amount which is less than the capacity of the 
air impellerto carry. 
The disclosed method of air regulation further 

eliminates much of the noisy operation, which is 
characteristic of former methods of valve-con 
trolled air regulation, and also permits the fanto 
run under efficient conditions for ali varying air 
supplies to which it may be adjusted With an. 
increased efficiency and reduced expenditure of 
power. 
A further advantage of the air impeller herein 

described lies in the fact that the starting load 
On the burner is relatively Small when the fan 
blades are closed, so that the motor is given 
opportunity to get up to speed while the blades 
are opening and before its full load comes on the 
motor, thereby correspondingly lowering the 
starting torque required of the motor. A further 
advantage in the functioning of the burner is 
also had in that in starting up the burner the 
full Supply of air is momentarily retarded, re 
Sulting in an initially richer and more readily 
combustible mixture at the nozzle, therebyinsur 
ing greater certainty of ignition the instant the 
burner starts into operation. 
The efficiency of combustion and the desirable 

form, position and other characteristics of the 
resulting flame are to a large extent dependent on 
the relative movement of the air and oil in leaving 
the mouth of the air conduit and entering the 
combustion chamber and on the point at which 
interminging of the air and oil and resultant 
combustion takes place. 
Ithas been found that to provide a fat smoke 

less fiame evidencing complete combustion, the 
air delivered to the air impeller should advance 
progressively through the air conduit with a heli 
Cal rotary movement and emerge from the mouth 
of the conduit as an air body rotating under a 
high momentuim, free from the effect of turbu 
lence or other disturbing factors which interfere 
with its vertical movement, and assuming the 
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2,188,485 
delivery means, a rotatable structure having 
parts movable on and with relation to said struc 
ture and of such size, shape and relation as to 
Serve as a Substantial closure for Said air con 
duit when said structure is at rest but movable 
in response to centrifugal force to open said con 
duit When said structure is rotated, and a driv 
ing connection between said structure and motor 
for driving the former from the latter. 

11. A liquid fuel burning apparatus having 
means for delivering liquid fuel to a combustion 
chamber, an air delivery conduit for delivering 
air to said chamber, a motor for driving said fuel 
delivery means, a rotatable structure having a 
plurality of blades mounted to turn each on an 
axis extending outwardly from but inclined to 
the axis of rotation of saidi structure, the blades 
being of such size, shape and relation as to form 
a substantial closure for said conduit, means re 
sponsive to centrifugal force on rotation of said 
structure for moving said blades to a conduit 
opening position, means for moving said blades 
to a conduit closing position on the stoppage of 

30 

rotation, and a driving connection between said 
structure and the motor for driving the former 
from the latter. 12. A liquid fuel burning apparatus having 
means for delivering liquid fuel to a combustion 
chamber, an air delivery conduit for delivering 
air to said chamber, a motor for driving said fuel 
delivery means, an air impeller for forcing air 

i through Said conduit and comprising a rotatable 

35 

support having blades movable relatively to the 
support, means for moving said blades to nor 
mally provide a substantial closure for the con 
duit, means responsive to centrifugal force cre 
ated by the rotation of the impeller for opening 

7 
said blades to an air impelling position, and a 
driving connection between said impeller and the 
motor for driving the former from the latter. 

13. A liquid fuel burning apparatus having 
means for delivering liquid fuel to a combustion 
chamber, an air delivery conduit for delivering 
air to said chamber, a motor for driving said 
fuel delivery means, a rotary air impeller having 
impelling blades mounted each to turn on an 
axis extending outwardly from the axis of rota 
tion of the impeller, means responsive to cen 
trifugal force following the rotation of said im 
peller to move said blades about their axes to 
augment their air impelling effect, means effec 

.tive on the stoppage of such rotation to move said 
blades about their axes in an opposite direction, 
and a driving connection between said impeller 
and said motor for driving the former from the 
latter. 14. A liquid fuel burning apparatus having a 
nozzle for the delivery of liquid fuel to a combus 
tion chamber, an air delivery conduit Surround 
ing said nozzle for delivering air to said chamber 
to be commingled with said fuel, a motor, a 
pump driven by said motor for forcing liquid fuel 
to saidi nozzles, a rotatable air impeller structure 
having blades movable on and with relation to 
said structure, serving as a substantial closure 
for said air conduit when said structure is at 
rest but movable under centrifugal force to Open 
said conduit and impel the airtherethrough When 
said structure is rotated, and a driving connec 
tion between said structure and the motor for 
driving the former from the latter. 
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