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UNITED STATES

PATENT OFFICE.

NATHANIEL B. WALES, OF KALAMAZOC, MICHIGAN, ASSIGNOR TO FURNACE FAN
COREORATION, OF NILES, MICHIGAN.

ATTOMATIC FAN SYSTEM FOR HOT-AIR FURWACES.

1,424,958, |
- AppHeation filed April 11,

To all whom it may concern: :

Be it known that I, Naraanier B. WaLes,
a citizen of the United States, residing at
Kalamazoo, in the -county of Kalamazoo
and State of Michigan, have invented cer-
tain new and useful Improvements in Auto-
matic Fan Systems for Hot-Air Furnaces,
of which the following is a specification.

This invention relates to an automatically
operated fan or blower system usually sold
and marketed as an adjunct or attachment
to the conventional hot air furnace used
widely in. house heating. :

Tt has long been realized that the hot air
furnace is deficient in causing a positive
circulation through all of the air conduits,
there being usually one or more rooms which
are difficult to adequately heat, no matter
how hard the fire may be forced. The loca-
tion of this room or these particular rooms
may change from day to day as the wind
or general atmospheric and weather condi-
tions vary on.account of the shifting wind
pressures on the exterior of the house, which
nullify the weak circulative energy in the
ducts ‘of the hot air furnace. S

For the above reasons it is,very desirable
to be able to install with any conventional
hot air furnace a small compact, low-priced,
self-operating fan system: which can be
easily located in the cold air duct leading
to the base of the furnace and will operate
to positively circulate a large volume of air
to efficiently distribute the heat from the
furnace throughout the entire building.
Many engineering problems are involved 1n
the development of a system which is prac-

‘tical, durable and very simple in its opera-

tion. This is especially true in view of the
wide divergence in the conditions of the fire
in the combustion chamber of a hot air fur-
nace when depending upon this very _vari-
able heat factor for the generation of steam

to operate the fan or blower continuously. .

This condition calls for a very sensitive and
automatic control of the water feed and spe-
cial devices to insure the self starting of
the fap at all times. A ‘minimum amount
of water must alsc be maintained in the
coil or heating element to safeguard it from
being burned out. )

The desirability of humidifying the air
forced by the fan is obvious and I have de-
vised means to do this without the continual
additions of water that would otherwise be
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necessary to offset the constant evaporation
from the small fan steam power circuit.

‘have found that in certain parts of the coun-

try where the salt contents in the water are
excessive, constant additions to the water
circuit of the system would quickly cause
a clog%‘ing up of the water and steam cir-
cuit. I have therefore completely separated
the humidifying water circuit from the
steam generating circuit, using the same wa-
ter repeatedly to supply the steam for op-

. erating the fan.

An important feature of my system is the
automatic change in level of the water in
the coil or heating element in respect to-the
changing intensity of the fire surrounding
the same in order to keep the steam pressure
approximately constant at all ‘times, since
this pressure factor controls the speed of
the fan and excessive speed or wide varia-
tions in speed are objectionable on account
of the noise caused thereby. .

It is not only desirable to keep the fan
in constant operation through wide firing
divergence, but it is also desirable to main-
tain the fan in operation during periods
when the fire is banked, as at night or in

mild weather. Heating surface adequate to
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accomplish this would be excessive in its

steam generation during cold weather when
the fire'is forced. “In order to meet this
condition, I have utilized well known prin-
citples of physics embodied in the simplest
of mechanical form. :
In the following description, I shall refer
to the accompanying drawings, in which—
Figure 1
showing the entire fan system as installed in
a conventional hot air furmace; Fig. 2 is-an
enlarged side elevation, partly in section, of
the fan and the turbine engine; Fig. 3 is an

is a side elevation partly in section,-

86

20

28

end view showing the location of the fan .

or blower in the duct leading te the furnace
jacket; Fig. 4 is an end elevation showing
the arrangement of the pump check valves
and the by-pass and feed line; Fig. 5 is a
detail view in sectional elevation of the self
starting valve in the steam feed line and
showing its relation to the nozzle in the tur-
bine engine; Fig. 6 is an end elevation of the
same; and Fig. 7 is a cross section in plan of
the by-pass valve to the fan sump. :
Referring to the drawings, 1 designates a
special form of float feed mechanism which
is supplied by an automatic float feed valve
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2 and water supply connection 2" as well as
by water supply pump 3 through the water
conduit 3’, pump 3 being operated by the
turbine engine 4, by means of the eccentric 5
and link 6, "'When the fan system is cold and
latent the hydrostatic level of the water in
the float feed chamber 1 is the same as that
in the coil or heating element 7, as indicated
by the dotted lines A and A’. When fire
is started in the furnace combustion chamber
8, the coil generates steam, but this steam is
restrained from entering the nozzle 9, of the
turbine engine 4 by the automatic self start-
ing engine valve 10, see Fig. 5, until the
steam pressure has reached approximately

ten pounds in the coil or heating element 7..
“'This insures the automatic self starting of

the turbine engine, due to the impact of the
jet of steam at this pressure through the noz-
zle 9 on the turbine buckets 4’, the jet being
sufficient to overcome the inertia of the tur-
bine wheel 12, thereby starting the fan 11.
When a pressure of ten pounds or there-
abouts has been reached in the coil 7, by vir-
tue of the closure of the valve 10 in the steam
line, this steam pressure forces the water

" back through the coil into the chamber 13,
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at the top of the special float water feed
mechanism 1, until the air pressuré caused by
the rise of water in the chamber 13, equals
the pressure of the steam in coil; or heating
chamber 7.- The respective heights of liquid
then in the coil 7 and in. the chamber 13
might be then indicated by the dotted lines
B.and B’. . '

In this manner as the fire increases in in-
tensity, the pressure of the steam thereby in-
creasing, due to the increasing evaporation
factor, the liquid leve! line in the coil or
heating element 7 automatically lowers, due
to the greater pressure therein as compared
with the pressure in chamber 13, the volume
of the chamber 13 having been specially
designed in respect to the volume of the co1l
1, so that at the maximum operating pres-
sure of the system of approximately 14

.pounds, the water has practically been low-
ered out of all the coils 7 and corresponding-
ly rising into chamber 13, thereby reducing .

the effective evaporative capacity of the coil
or heating element 7, in order to maintain

the steam pressure within predstermined.

- limits. The hot water feed line 3’ entering
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into feed méchanism 1 from the pump 3, 1s
entirely by-passed into the sump 15 at this
upper limiting pressure-level, owing to the
adjustment of the relief valve 14, as shown

in detail in Fig. 7, the piping connections of .

which are shown in detail in Fig. 4. The
water pump 3 is supplied from the sump 15
by means of the pipe 16 and inlet valve 17,
check valve 18 being the discharge check
from the pump supplying pipe 3" which con-
nects to the float feed chamber 1. This auto-
matic reduction of the liquid level in coil 7

1,424,958

therefore automatically reduces the volume
of the steam generated per unit of time and
superheats - that generated, which is not
harmful to the type of turbine engine em-
ployed.

A condenser shell and fan dact 25 con-
denses the steam as it entérs the pipe 16”
through the connecting passage 17’ from the
sump -chamber 15, the steam passing down

_from the turbine casing 18 through an open-
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ing 19 therein. Water supplied at the ori-.

fice 20 into the water level indicator 21,
either by automatic or by manual means as
shown, forms the humidifying medium
which is vaporized in the annular chamber
22 the vapor entering the forced air duct
through the opening 23 as indicated in Fig-
ures 1 and 2. 24 is an emergency overflow
from the sump 15.

The automatic self-starting engine valve:

10, see Fig. 5, is held to its seat 26 by the
pin 27 which sustains the weight 28, the
flexible diaphragm 29 acting as a steam seal.
The valve seat 26 is formed in the valve cas-
ing 80, which has two distinct chambers 31
and 82, the valve 10 being positioned there-
between. A cleanout cover 33 is provided
‘with spidered legs 34, which support a screen
35 operating to free the steam passing there-.
through of all entrained solids which might
clog the small nozzle opening 9. Steam
enters from the coil 7 through pipe 36. Arm
37 projecting from the cover 37’ serves as an
upper pressure limiting stop for diaphragm
29, as well as a cross head for pin 27. 39 is
a cleanout entry for nozzle 9. The relief
valve 14, Fig. 7, consists of a spring pressed
valve 38, which is set to open at the desired
relief pressure by passing the water from
the pump 38 into the sump 15 through
pipe 397, o o
In considering the opération of the system
it is to be noted that as long as the heat
factor in the combustion chamber is suffi-
cient to generate steam at a pressure of ap-
proximately eight pounds, the area of the
diaphragm 29 being slightly larger than the
valve area 26, the fan or blower is in con-
tinuous operation. When the fire intensity
has so-lowered that it will not supply steam
at this pressure, the valve 10 closes. Then

“ensues a period of intermittent operation,

the fan system starting when the pressure

has increased to eight pounds, operating for .
a few minutes and then stopping asthe pres-.

sure again falls.

It is apparent from the above that I have
a perfectly automatic system, the operation
of the fan being intermittent below certain
intensities of fire and the water level in the
heating chamber 7, being automatically low-

ered, the evaporation factor therein being
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decreased :proportionately as the fire in-

~tensity increases over a certain normal de-.

gree. This fan system can be. readily in-
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stalled in any make of hot air furnace. For
purposes of illustration, 1 have shown a coil
as the steam generating chamber, but it will
be evident to engineers that other forms
may be employed. Likewise, I may use
other types of engines to operate the fan or
blower.

I claim:—

1. An auto: atic air circulator for a hot
air furnace, co. nrising a steam generating
chamber positior. 1 within the fire-pot of the
furnace, a steam engine operatively connect-
ed to said chamber, means actuated by the
engine for controlling the volume of air
passing through the air ducts of the furnace,
and means controlled by the intensity of the
fire within the fire-pot to start the engine
and maintain it in continuous operation at
normal and high intensities.

9. An automatic air circulator for hot air
furnaces as set forth in-claim 1, and means
for automatically maintaining the water in
said chamber at different levels with respect
to the intensity of the fire in the furnace.

3. An automatic air circulator for bot air
furnaces as set forth in claim 1, and means
for automatically varying the water level

B

“in said chamber inversely with the steam
pressure generated therein.

4. An automatic air circulator for hot air
furnaces as set forth in claim 1, and a water
feed chamber connected to said generating
chamber and positioned to feed water to said
chamber by hydrostatic balance, said water
feed chamber being supplied by two sources,
one feeding when the water falls below a
predetermined level in said chamber and the
other feeding only when the pressure in the
top of said chamber .is below a predeter-
mined pressure. :

5. An automatic air circulator for a hot
air furnace, comprising a steam generating
chamber positioned within the fire-pot of
the furnace, a steam engine operatively con-
nected to said chamber, means actuated by
the engine for controlling the volume of air
passing through the air ducts of the furnace
and means controlled by the intensity of the
fire within the fire-pof to start the engine
and maintain it at an intermittent action at
low fire intensities and in continuous opera-
tion at normal and high intensities. '

In testimony whereof I affix my signature.

- NATHANIEL B. WALES.
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