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6 Claims. (c1. ass-4s) ‘I 
This invention relates to draft control means 

for a furnace, the word furnace being considered 
broadly. ‘ v 

More specifically it relatesto a draft producing 
means capable of producing precisely predeter- . 
mined draft conditions at the furnace proper un 
der widely varying atmospheric conditions with 
an initial adjustment only, which is the princi 
pal object of the invention. ‘ 
The invention is a divisional application of my 

application for Draft control means for a fur 
nace, Serial No. 412,979, ?led Sept. 30, 1941. 
Another object of the invention is a suction 

draft apparatus for a furnace that automatically 
changes its mechanical effort to produce draft in 
accordance with the amount of effort required by 
present atmospheric conditions; that is to say, 
for example, on a windy day when gusts tend to 
reverse flow down a chimney, the motor driven 
suction draft apparatus will, by virtue of auxil 
iaries to be described, speed up and just meet the 
momentary excess load, then drop it just .as 
quickly without noticeable ?uctuation when the 
load disappears. _ - _ 

Another object of they invention is a draft sen 
sitive member operating after’ the manner of the‘ 
similar draft sensitive member in the previously 
?led application referred to, but which operates a 
speed changing rheostat for a motorized fan, 
which rheostat is frictionless and hence will move 
accurately and accurately change the speed of 
the connected motor under the small motive 
forces developed by the draft sensitive member 
without lag. . 

As a very considerable employment of the in 
vention will be in connection with intermittently 
?red domestic type oil-bumer apparatus, it is an 
object to arrange draft control so that when the 
thermostat calls for heat and closes the starting 
apparatus of the burner, the draft fan will start 
at full speed before the burner can ‘get an oil ?re‘ 
going; hence there will be draft in abundance 
to so dilute the furnace atmosphere by indrawn 
air that the rumbling noise usually accompanying 
such start will be eliminated and “blowbacks,” 
one of the frequently dangerous characteristics 
of such furnaces, will be eliminated. 
The foregoing and other objects that will be 

apparent from the following speci?cation, to 
those skilled in the art, constitute the purposes 
of the invention and are particularly pointed out 
in the claims. ‘ 

I accomplish these objects in excellent .degree 
by the preferred form of the invention delineated 

considered as diagrammatic and illustrating the 
principle rather than the exact form. 

In? the drawings: ' 
Fig. 1 is a general organization view showing 

the invention connected to a hot air furnace, 
drawn to a smaller scale than the details to be 
referred to; . 

Fig. 2 is a plan view of the draft sensitive mem-' 
. ber indicated by the numeral I! in Fig. 1; 
10 Fig. 3 is a section taken on the line 1-3, Fig. 2; 

Fig. 4 is a 'view of the structure shown in Fig. 2 
viewed in the direction of the arrow‘ shown in this 

_ view; 
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in the accompanying drawings which are to be 66 

Ii 

Fig. 5 is an enlarged view of the frictionless 
rheostat, to be more completely described herein 
after; . ' 

Fig. 6 is asection on the line't-G of Fig. 4. 
In the drawings, Ill is a furnace diagrammati 

cally illustrating any type of heating apparatus 
and It is a conventional intermittent oil burner 
therefor with wiring, also diagrammatic, the oil 
burner being under the control of a remotely situ 
ated room thermostat indicated by the numeral 
II. ‘ 

I2 is a draft sensitive element positioned in 
the ?ue l4 connected to the furnace at II. The 
element‘ I! will be more completely described 
hereinafter and may also be found in the pre 
vious applications referred to. 

IE shows the position of the frictionless rner 
cury traverse rheostat in Fig. 1; shown also in 
enlarged detail in Fig. 5. H is a suction fan posi 
tioned to draw air through the furnace and 
through the suction portion of the ?ue II and 
deliver it into the chimney II as shown by the 
arrow in Fig. l. > 

is is a variable speed motor preferably of the 
"universal" series wound type, the motor being 
under control ?rst of the room thermostat since 
it is inoperative when the oil burner H is inoper 
ative, and second it is under control of the mer 
cury traverse rheostat II, which in turn is oper 
ated by the draft sensitive element II. 
The draft sensitive element i2 is shown here to 

be a plate, shown in section in Fig. 3, that moves 
between the limit stops 2| and 22. It has atmos 
phere pressure on the side marked IIA and ?ue 
gas pressure on the side marked I23. It oscil 
lates with the shaft I20 to which is also at 
tached the lever arm l2d equipped with a sliding 
weight lie. Numeral l2 includes the housing in ' 
which the operative plate moves as described. 
In this speci?cation the words "atmosphere" 

and "atmosphere pressure" are used in the same 
sense that the same expressions are used in engi 



neering formulas, meaning the unaffected nor 
mal atmosphere pressure on any object at a given 
place and time. 

This lever arm is also shown in Fig. 4 and will 
preferably have graduations. The lever arm sets 
at such angle, taking into consideration the fact 
that the rheostat I6 is also mounted on the same 
shaft 120, that movement requires a gradually 
increasing amount of draft according to a known 
rate of increase. 
When the same pressure exists on both sides 

of the plate, HA and I2B, as when the furnace 
is not operating, the side of plate “A will just 
contact the limit stop 2| and it will be noted that 
the resistance to inward motion of the plate 
under the in?uence of atmosphere increases in 
proportion to such movement by reason of. the 
angular position of the lever arm l2d. This 
principle is used in weighing scales and is well 
known and is not claimed here, but only utilized . 
so that it takes a constantly increasing pressure 
differential to move the plate from the limit stop 
ii to the limit stop 22. The purpose of this will 
be understood from the explanation following. 

Since the amount of actual power developed 
by the pressure differential within and without 
the ?ue H is very small, with accurately respon 
sive movement, the rock-shaft I20 will be ar 
ranged to move with extreme ease since its pur 
pose is to control the motor I9 by employment of 
the rheostat l6; and it will also be seen at once 
that an ordinary rheostat with its sliding con 
tacts cannot possibly be used because there is 
not power enough to pull it; hence the friction 
less rheostat I8 which consists of a carrier mem- ~ U 
ber 18a which contains a globule of mercury 
shown at i". 
An electrical circuit is indicated by the coil 

of insulated wire marked 30, the coil diagram 
matically indicating ultimate practicable ?ex- . 
ibility so that no resistance to oscillation of the 
rheostat IE will be appreciable. As diagram 
matically indicated in Fig. 1, the rheostat will 
be in series in one of the lead wires of the 
motor it. 
One wire of the electrical circuit 3|! is con 

nected to the variable resistance represented by 
the coil “:1 which has a plurality of contact 
points such as l6e disposed within the tube IGB. 
The other wire of circuit 30 is continued as the 

elect?cal contact I6}? and it will be immediately 
seen that when the furnace is standing idle, the 
pressure within the flue It will tend to equalize 
with atmosphere pressure in a very short time; 
hence the plate I213 as shown in Fig. 3 will ap 
proach the limit stop 2| as shown, turning the 
rheostat for high speed of the motor, 
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enough to promote the necessary ?ame propaga 
tion to cause explosive action if the oil atomizer 
injects fuel for only a matter of seconds before 
ignition by the ?aming arc takes place. Atom 
izers and ?aming arc igniters are in all cases a 
part of intermittent type oil burners, are well 
understood and need no illustration or descrip— 
tion. 
When draft apparatus according to this dis 

closure is used, the draft always starts ?rst as 
explained, and‘ the furnace atmosphere is diluted 
by entering fresh air at the burner and adjacent 
thereto; hence never becomes rich enough to 
explode and the characteristic oil burner smell, 
always present in the furnace room where nat 
ural draft is used, will be absent. 
The amount of electrical energy required to 

operate the fan is so small that the extra cost 
of current is insigni?cant and if a squirrel-cage 
type of suction fan is used, which I recommend, 
the impedance it offers to natural draft ?ow 
when stopped will save much more residual heat 
in the furnace between ?rings to pay for its 
operation when running. 

In the foregoing specification and also in some 
of the claims, as well as in Fig. 1, the draft sen 
sitive apparatus controlling the rheostat is shown 
in the section of smoke-pipe between the suction 
fan and the furnace. While that location is a 
good one, it is to be understood that any portion 
of the ?ue, the combustion chamber of the 
furnace proper or in fact any part of the system 
directly under the in?uence of the suction devel 
oped by the fan, will serve well as a location for > 
the draft sensitive member. 
In practice there will be many more steps or 

speed changes in the rheostat than the eight 
shown in the drawings, in which they were lim 
ited in number for clarity. 
Having fully described my invention and ex 

plained the principle as required by statute, what 
I claim as new and desire to secure by Letters 
Patent, is: ~ 

>1. In draft control apparatus for a furnace, a 
?ue, a suction fan arranged to induce sub-atmos 
phere pressure in the furnace and a part of the 
?ue adjacent thereto, a variable speed electric 
motor connected to the fan, a draft sensitive 
member positioned in the sub-atmosphere area, 
a counterbalance therefor, said counterbalance 
arranged to yield proportionately to the amount 

- of pressure drop in the ?ue, a speed changing 
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When the next thermostatic start occurs, the . 
motor will get away ‘to a fast start, inducing a 
draft through the connected furnace before any 
oil fog has appeared from the nozzle of the oil 
burner, because there is always a lag of one or 
two seconds before the oil pump, which is always 
a part of such burners, can build up the required 
pressure. Draft will be immediately established 
in accordance with the predetermined setting of 
the adjustment i2e. 
Back?ring and rumbling are the results of 

relatively great or small explosions of oil fog or 
smoky oil gas caused by delay in ignition. Em 
ployment of a natural draft hook-up means that 
during the time such explosive action could oc 
cur, there is little or no draft because the chim~ 
my and the connecting flue are not hot; hence 
accumulations of combustible can become rich 
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rheostat connected to and movable with said 
draft sensitive member and operative electrical 
connections between the rheostat and the fanv 
motor. 

2. In draft control apparatus for a furnace, 
a ?ue, a motorized suction fan arranged to in 
duce sub-atmosphere pressure in the furnace and 
a part of the ?ue adjacent thereto, a variable 
speed motor connected to said fan, a pivotally 
mounted draft sensitive plate member positioned 
in the sub-atmosphere pressure area, a counter 
balance for said plate attached thereto to yield 
proportionately to the amount ,of pressure drop 
in the ?ue below atmosphere ‘pressure, a speed I 
changing mercury traverse rheostat connected to 
and movable proportionally with said draft sensi 
tive member and operative electrical connections .1 
between the rheostat and the fan motor. 

3. In draft control apparatus, a ?ue, ‘a draft 
sensitive plate member positioned in a wall of 
said ?ue, said plate being adapted to move in 
wardly toward the axis of the ?ue under in?u 
ence of atmosphere pressure when pressure with 
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in the ?ue is lowered by suction, means biasing 
said plate towards atmosphere, said means yield 
able in proportion to pressure differential between 
the inside and outside of the ?ue, electric oper 
ated induced draft producing means connected 
to the ?ue and electrical control means movable 
by said draft sensitive plate effective upon move 
ment thereof to diminish the effectiveness of the 
said draft producing means proportionately to 
movement of the draft sensitive plate. 

4. A furnace draft apparatus comprising a fur 
nace, a ?ue connected thereto, a suction fan po 
sitioned to draw atmosphere through the furnace 
and the ?ue, a variable speed electric motor op 
eratively connected to the fan, a mercury trav 
erse rheostat in the motor circuit, a draft sensi 
tive member positioned in a wall of the ?ue be 
tween the furnace and the fan, one side of said 
member being under in?uence of external at~ 
mosphere pressure, the other side exposed to ?ue 
pressure, counterbalance means ?xing the move— 
ment thereof proportionately to pressure differ 
ential, and a transmission between the draft sen 
sitive plate and the rheostat. 

5. Draft control apparatus for furnace and elee - 
trically operated intermittent oil burner of the 
character described, comprising a ?ue, electric 
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motor operated induced draft means connected 
to said ?ue, a draft sensitive plate oi’ the char 
acter described mounted for movement under in 
?uence of suction created by said induced draft 
means, counterweight means for said draft sen 
sitive plate arranged to permit movement there 
of in proportion to applied suction, a speed chang- _ 
ing rheostat for the draft motor arranged to 
move concurrently with said plate and vary the 
speed of the motor by influence of movement of 
said plate and an electric circuit for said rheo 
stat and its controlled motor connected to and 
dependent for energy upon the same electric 
source that operates the intermittent oil burner. 

6. Draft control apparatus for an intermittent 
electrically operated oil burner furnace compris 
ing a draft pipe, an electric motor driven fan 
positioned to induce draft therethrough, a draft 
sensitive plate positioned to be under in?uence 
of suction produced by said fan, a speed chang 
ing rheostat for the fan motor made responsive 
to movement of the draft sensitive plate and an 
electric circuit for the fan motor connected to 
and dependent upon electric operating circuit 
means of the electrically operated oil burner for 
energy. 

CLAYTON G. ANDERSON. 


