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1

This invention relates to heating systems and
particularly to automatic heating systems using
liquid fuel. ) )

It is an object of the present invention to pro-
vide an efficient and effective heating system
adapted to maintain room temperatures substan-
tially uniform.

It is another object of the invention to pro-
vide a device of this character wherein gasoline
or another liquid fuel may be used and supplied
under pressure and metered while being main-
tained under pressure,. .

Further objects of the invention are: to pro-
vide a device of this character wherein the
danger of fire is reduced to a minimum; to pro-
vide a device of this character wherein a mix-
ture of fuel and air is delivered to the burner
of the heater and is capable of being readily
ignited and burned; to provide a device of this
character adapted to maintain the fuel and air
differential pressures in a substantially constant
proportion so that a substantially constant fuel
to air ratio is obtained; to provide a device of
this character that may be arranged in a com-
pact unit; to provide a device of this character
wherein . the fuel may be at least partially
warmed hefore being mixed with air in the pro-
portioning device, an arrangement particularly
valuable in starting the heater when cold; to
provide a device of this character for controlling
the fuel warming means; to provide a device
of this character wherein the throtile may be
controlled by thermostatic means; and to pro-
vide means for controlling the motor of the
system which circulates air therethrough, said
means  including a room thermostat and . a
thermostat adjacent the heater together with
means for by-passing one of the thermostats.

Still further objects of the invention are to
provide a device of this character which may be
built at reasonable cost and which is relatively
simple in construction, operation and main-
tenance. ’

Other cbjects and advantages of the inven-
tion: will be readily apparent to those skilled
in the art from the following description taken
in ¢onnection with the accompanying drawings
which represent a preferred embodiment of the
invention. After ccnsidering this embodiment
skilled persons will understand that many
changes may be made without departing from
the principles disclosed; and the use of any
structures, arrangements, .or modes-of operation
that are properly within the scopve of the ap-
pended claims is contemplated.
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In the drawings:

Figure 1 is a diagrammatic or schematic view
of a building embodying the present invention;
and

Figure 2 is an enlarged diagrammatic view of
e heater and fuel supply control means.

Throughout the drawings similar reference
characters represent similar parts although where
such parts are modified in structure and opera-
tion, they are given a further differing reference
character. :

Referring first to Figure 1, there is shown a
building having a lower room {8, which may be
in the basement, and an upper room 12. The
heating device is indicated generally at 14 and
comprises a casing 16 having hot air discharge
ducts 18, there being shown a plurality of such
ducts which may lead to various rooms to convey
heated air thereto. One of the ducts {8 is
shown extending upwardly to a hot air register
29 adapted to discharge heated air into the room
{2. Cold air is adapted to be taken from the
room {2 through a register 22 in the floor there-
of and conducted by a duct 24 to a horizontal
duct 28 which is connected with the casing 6.
An electric motor 28 is provided for operating
a fan 38 in the duct 26 to effect circulation of
air through the casing and ducts. The electrical
system for the motor comprises a source  of .
power which, as shown, is a battery 22, al-
though any other suitable source of electric
power may be used. The battery is grounded
at 34 and a wire 38, leads to a thermostat 38
from which a wire 48 leads to a thermostat
42. From the latter thermostat a wire 44 leads
to the motor which is grounded at 46. With
this arrangement the thermostats are in series.
A by-pass 48 is provided about the thermostat
42 and is controlled by a switch 58. The casing
{6 is mounted on supports 52 and is provided
with a heating unit indicated generally at 54
which is disposed within the casing.

Referring to Figure 2 the heater unit includes
a tube 60 axially disposed in the casing 16 and

5 which discharges into a chimney 62, Figure 1,

The tube 60 defines a combustion chamber 64
within which is axially arranged a heating tube
or burner 85 spaced from the inner wall of the
tube 60 by lugs 68 which are spaced longitudinal-
Iy and circumferentially relative to the tube §0
and are adapted to permit flow of air through
said tube. The tube 6§ is preferably loosely
packed with fine metal shavings 69 of suitable
character, such, for example, as steel wool, and
is provided with a plurality of discharge orifices
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'
%8. The ignition mechanism may be of any well
known type and as shown includes a grounded
spark plug 72 and a coil and interrupter, shown
generally at numersal 13, connected by a wire 14
with any suitable source of electric power such
as the battery 32, a switch 76 being interposed
in the wire 14 for controlling the electric cur-
rent to the spark plug-72.

The carbureiing device

b

The carbureting device comprises a body 80:
which is supported within the casing {6 by means-

of arms 82, said body 80 being provided with a
flange 84 adjacent the inner end, as viewed in
the drawings,
which extend longitudinally within the casing 1§
for radiating heat from the burner: and heating
the air passing through the casing. The body 88
includes an induction passage 88 having sm air
inlet 82 receiving air from the duct 26, and an
air outlet in which the adjacent -erid of -the tube
60 is  received tightly: enough to prevent leakage
between: said:tube-and’ the body 84. If deslred;
a suitable gasket or the like may be provided be-
tween: said- tube: 66~ arid body’83. The:air inlet

98 is controlied by a- throttle valve 82 mounted

on: a-throttle shaft 94+ having.a lever 86 fixed
thereto which may be manually actuated or ad-
justed; or-if desired; may-he connected with atem-
perature-responsive: device: or thermeostat 8 by
means of a rod 109, The thermostat 88 may, if
desired;. be positioned adjaecent the heater, or it
may be located-in:the room-to-be heated 'such as
roomr 12; If-located-in room #2 the thermostat
may be :positioned-in-any: convenient part of the
room,. although- as shown: in' the drawing; it is
located-adjacent the: floor of said-room 2. It is
also preferable-that-the opening-through the duet
26- through which the rod {08 passes be snug
encugh- to- prevent -appreciable leakage cof air
through said- opening.. A Venturi:- 102 is posi-
tioned- in-the-induction passage- posterior- to'the
throttle valve 92, this- arrangement: being found
to-improve-the mixing.of fuel-and air. 'The Ven-
turi comprises separable inlet and outlet sections

and is formed:on an-annular-chamber {24 which.

communicates- with' the interior of the Venturi
through-an-annular: slot 106 so-as to -be subjected
to Venturi.depression;

A fuel nozzle-is provided-in-the induction pas-
sage posierior to-the Venturi and may-be of any
suitable type sueh; for example,; any of the noz-
zles shown- in- the- Barfod and Wirth- Patent
2,445,846, granted. July 27, 1948, The type shown
in here is that illustrated in Figures-1 and:2 of
said gpplication: and. inasmuch- as-said. nozzle is-
fully. described therein- it will be: described- but
briefly herein as: mcludmg a member {08 mount-
ed in the wall of the body 8§ and which extends
transversely of the-induction passage 88-and:is
provided with- a-reduced diameter end portion
which projects’ into- an. enlarged portion of a
r"ember ¢ i0- receiving fuel: from: a fuel conduit

{fZ. Alr from the casing. 18 is-bled into the fuel

nozzle through a. bore:. {48 in member 168 and
mixes. with. the. fuel.in said nozzle to form an
emaulsion which is discharged.intc the-induction
passageé from. annular groove {15, If desired,
the free end of member {88-may be turned at {18
in & direction to recéive.the impact-of air flowing
through. the casing. An' alternative. arrange-
ment is to-connect the bore! i with an. impact
tube {28 which. alse.servés another purpose o be
described Hereinafter,.said. impact tube {28 be-
irig disposed in the intlction’ passage between
trie throttle valve and Ventuii.

which support: radial" vanes 88
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(54 and’ 156

5 rived from the throat of the Venturi 102.

4

Fuel flow control

The flow of fuel to the heater is regulated or
controlled by an unmetered fuel pressure controil
or regulator unit indicated generally at 138, which
registers or determines the fuel pressure on the
upstream side of a fuel metering orifice 132, and
a- discharge- control unit;.indicated -generally at
{34, whith registers or deéterinines the:pressure
of fuel on the downstream side of said meter-
ing:orifice 132, The units #30 and 134 are of 2
character similar to those disclosed in the above
noted Barfod and Wirth application with such
modifications thereof as are necessary to adapt
seme for-use in connection with the present heat-
ing system.

As shown, the regulator unit 18D is positioned
outside the casing 16°and may be located eitherad-
jacent-to the heater or, preferably, at a point re-
mote enough thersfrom to prevent overheating,
thereby minimizing the danger of fire from this
cause. The unit {3874s dividédinte threechambers
135; 138 and’ (48 by vreformed flexible diaphragms”
142 and §44 which are marginally clamped be
tweén respective hotsing nrembers” 146; 148 and.
158. As sHown, the disphragms 142°and 144 have
an’ares ratio of one-Half although army other'de-
sired ratio may be used as fully explained in said
Barfod® ardd Wirth application® and” as will be
briefly pointed-out hereinafter: The center por=
tions of the diapliragms are 'supported by plates
152" Having the edges turned outwardly relative
to the diaphragms to prevent cutting of' same
and’between which said diaphragins are clamped
by cumrally disposed cylindrically recessed rivets
The*erids of a pitt or'rod 158 are
rézeived irt the recess of the rivets arid said ends

are preferably romrided to providé angularly ad-

justable one-way- connections between' the dia-
phragms whereby slight misalignments may be

§accommodated ‘witHout binding.

The chamber 13§ of the regulator unit' 139 is-
conitected to the Venturi annulus {04 by means’
of'a condilit or passagé (687and a‘conduit 152'and’
is therefore subjetted to a‘pressure primarily de-
A re-
strictitn 164 'may be provided in the passage #69"
if” desired, which: alternately may be located in-
passage: {62 betWeen' the junction of passages 160"
and {62°and’ the Venturi annulus. Chamber 146

‘is connected to- the Venturi entraiice by conduit

166-which may-be- provided with a restriction {88:
If desired, the-end of the conduit (66 may be
connected with the impaet tube $120 opening to-
ward the alr stréam and’ adapted to receive the

= iripaet-of ‘air flowing tHrough the induction pas--

sdge from the-duct 26 so that said chamber 140
is-subjected-to a pressure primarily: dérived from
the source of- gir or the dict 26 by way' of the
iripact tube 128.

Fuel is‘ supplied to:the chamber (36 from a
source-of' fuel- which is shown herein as' a tank’
110, Pigure-1, which'may be underground and/or
remote from the heating unit, said fuel being
takert from the tank b¥ a pipe 172 connected with
a’pump (74, driven-through a shaft 115 from the
motor 28, and which is adapted. to deliver fuel
to the pressure regulator 130, by means of the
pipe 171§; &t a substantially’ constant pressure;
The pipe 17§ is. conriected with & fuel inlet port:
in"the regulator unit’ 130 which is controlled by
a valve 178 and which has & pin-like’ projection:
180" into the chamber 136 in g position to be en-
gaged by the head of rivet (56 whereby upward.
racvenment of the diaphragiis, as viewéd in the
drawings, opens the valvé (18, 4 light spring (8T
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being provided to urge the valve 118 toward its
closed position. A spring (84 is mounted in cham-
her 140 on a boss 186 and its free end is received
in a spring retainer portion of a pivoted lever
188 having a crimped central portion normally
engaging the head of rivet 154 and urging the di-
aphragm upwardly in a direction to open the
valve 118. If desired, the fuel supply to the piston
may be cut off by closing valve 1718 and, as shown,
this may be effected by a plunger 199 which upon
inward movement thereof engages the free end
of lever 188 and moves the lever downwardly
against the force of spring 184. The lever is thus
moved out of engagement with rivet 154 where-
by the light spring 182 may close the valve 118
and thereby stop the flow of fuel to the car-
buretor. -A spring urged ball {92 may be provided
for engagement with an annular groove 194 in the
plunger 190 for releasably retaining said plunger
in its inward position and if desired the plunger
may be remotely controlled by any suitable mech-
anism. A pipe 196 having restricted communi-
cation with the top of the fuel chamber 136 may
be provided for leading back to the fuel supply
tank 170, vapors which may accumulate in the
chamber 136. ‘

The discharge control unit {34 which regulates
the metered fuel pressure, comprises a pair of
casing members 208 and 202 between which is
clamped a preformed annularly grooved flexible
diaphragm 204 dividing the interior of the unit
to chambers 206 and 208, chamber 208 being con-
nected with chamber 136 of the regulator unit
130 by means of a conduit 210 in which the meter-
ing orifice or jet 132 is located, and chamber 208
is connected with the Venturi annulus 104 by the
passage 162. The diaphragm 204 is connected
to a fuel outlet valve 212 urged downwardly, in
a direction to close said valve, by a spring 214
arranged to be variably loaded by an adjustment
screw 216, the stem of valve 212 being prefer-
ably of triangular cross-section or otherwise re-
lieved to permit fuel flow therepast and is slid-
ably disposed within a guide 218. The outlet of

the discharge control unit is connected with the.

fuel pipe 112 leading to the fuel nozzle in the
induction passage, and if desired, the pipe may
include a portion adjacent the heater unit about
which is disposed an electrical heating coil 220,
one end of which may be grounded:at 222 and
the other end connected to a source of power
or battery 32 by a wire 224. If desired, a thermo-
static switch 226 may be interposed in the wire
224 and also a manually operated switch 228 may
be interposed in said wire.

Operation of heating unit

Assuming the carburetor has not been filled
with fuel and the plunger 190 is in its outer posi-
tion as shown, the spring 184 will urge the di-
aphragms upwardly and open valve (18. Fuel
under the pressure of pump {74, is delivered
through pipe 176, and enters and fills chamber
136 from which it flows through the metering
orifice 132 and pipe 210 to the chamber 206 of
the discharge control unit 34, thence to the fuel
nozzle in the induction passage by way of con-
duit 112. As the pressure in chamber 136 in-
creases it acts against diaphragm (42 and tends
to compress spring {84 whereby the valve (78
tends to close while fuel under pressure supplied
to chamber 206 acts on diaphragm 204 and tends
to open valve 212. The screw 216 is normally ad-
justed to compress spring 214 to such g point that
a slightly lower pressure is required in chamber
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206 to open valve 212 than is required in cham.:
ber 136 for sufficiently compressing spring 184
to permit valve 178 to close. Once the carburetor
has been filled with fuel, fuel will thereafter slowly
spill from the nozzle unless plunger {98 is moved
inwardly to compress spring 184 and allow valve
178 to close. Although the serew 216 has been
described as being adjusted to permit valve 212
to open at a pressure somewhat less than the
closing pressure of valve 118, it will be apparent
that by screwing the adjustment screw 216 in or
out, the pressure in chamber 206 required to open
valve 212 may, if desired, be made greater than,
equal to or less than the pressure required in
chamber 136 to permit valve 178 to close. It will
also be apparent that the actual value or degree
of the fuel pressures will be determined by the
strength of springs (84 and 214, the pressures re-
quired being greater as the strength of the spring
is increased, and conversely the. pressures re-
quired will be less as the strength of the springs
is decreased. :

During operation, the air flow through the
Venturi 102 creates a differential between the
impact pressure in the impact tube (29 and the
pressure in the Venturi chamber {64 which varies
as a function of the rate of air flow through the
induction passage varies. 'The pressures in the
Venturi chamber {62 and in the impact tube {20
are respectively transmitted to the chambers 138
and 208, and chamber 140, and control the open-
ing of the valves 1718 and 212 so as to regulate
the flow of fuel to maintain a differential be-
tween unmetered and metered fuel ‘pressure
which is in fixed proportion to Venturi to impact
differential air pressure. The diaphragms (42
and {44 are shown as of unequal size, and assum-
ing that the area ratio thereof is equal to 2, the
regulator unit 130 functions to maintain a dif-
ferential fuel pressure across the metering jet
132 which is equal to twice the differential air
pressure. For example, a given decrease in the
pressure at the Venturi chamber {04 is trans-
mitted to chamber (38, where it results in an
equal increment increase in the unmetered fuel
pressure in chamber 3§, and is also transmitted
to chamber 288, where it results in an equal in-
crement decrease in the metered fuel pressure.’
Consequently, the fuel metering differential pres-
sure is increased an amount double the increase
in the air differential. Similarly, a given in-
crease in the pressure of the air entering the
Venturi is transmitted from the impact tube 128
to chamber 148 and since it is applied to the
diaphragm {44 having twice the area of dia-
phragm (32, the unmetered fuel pressure in
chamber 136 is increased an increment double
the increase in entering air pressure.

Although the diaphragms {42 and {84 are
shown as having a 2-1 area relationship, they
may be of any other desired area ratio in which
case the fuel metering differential pressure will
be maintained at some multiple, other than 2,
of the air pressure differential. For example, if
the area of diaphragm #44 is three times the
ared of diaphragms 142, the fuel differential will
ke maintained equal to three times the air mei-
ering differential. Ia any case, however, the
fuel and air differential pressures are maintained
in constant proportions and therefore constant
fuel to air proportioning is obtained. . o

Prom the foregoing it will be apparent that
the control of unmetered and metered fuel on-

- the upstream and downstream sides respectively-

75

of the metering orifice {32 are separately con-
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trolled; thexvalve: 118 controlling: onlyr thie press-
sure off thie unmetered: fuel’ and! the: valie: 248!
controlling: ther pressuresonlyof thezmetered:fuel..
Thes fisel: dischinrged: ffoyr: thes anmulanr groove:
{18y of-the:firel. nozete isznvixed  with ¢z ady: from.
the:adrvinlet 98:oftherinduction passage amd the:
mixthire: thugsformed entersitires burner tule 5%,
passing: through: said: tubes. - Whemnr the: tube: iss
cold aszdiring the:startingrperiods the>fuel: noixs--

thre: ist discharged: ffom: thes orifiess: T intdw ac 1H°

combustions chhamber- 64 and: tithe: 68y, Igmition:
ofr the: fueb-mixture isveffected by thezspark: plig:
12 and: after- the: devices Iras: been in: opetation:
an sHort: time : the: burner: tube: 65; together withe

the: metal: shavings of steel: wool! 63! becomes; 13

hreatedt sufficiently: so. as: to more: completely: va~
norize: the: fuel mixture: therein,. said . vaporized-
fued mixture:being: diseharged . istorthe combussz-
tierr:chamber €4; It:isrto be nobedsthat: the -enmd:
of: tube: 65 adjacent: the- fuel nozzle. is: disposed:
closé- to -said. nozzle: and; in: line: withr. the- dis«-
charge groove 116 of said nozzle so that: the:fhel!
mixture -will enter the-burner tube 6§ for vapor-
ization:of said mixture-by the heated:steel:wool’
and burner:-tube:

The: thermostat- 98:is- adapted: to- conirol: the:
throttle valve  82:in such a manner that as the:
temperature-of - the-thermostat drops: the-throt-
tlevalve-is-opened:thereby supplying: the burner:
with a-larger velume of.fuel mixture to-increase-
the: heat thereof and-inerease- the- temperatiure:
of: the. air- passing thirough: the: heater:.

Operation-of compléete installation

In.the. preferred .embodiment of the. instaila--
tion, such. as.shewn:in Figure.l, the. electrie cir~-
cuit. for. the. motor 28.includes the.thermostat-38.
disposed in.the room. {2- and- the.thermostat 42:
preferably disposed-in the basement.room.-{8:ad--
jacent.the heating.unit.
so. constructed and arranged that.the. switch:
thereof is. opened.upon an.increase. in temperae~-
ture. The thermostat. 3§.is adapted to control:
the motor circuit for maintaining. the tempera-
ture. normally. desired: in. a. rooem, whereas: the-
thermostat. 42 is normally  adjusted. to control-
the. circuit . at mueh.lower temperatures: and: to:
open upon .a.deerease. in temperature. Thus:the-
thermostat 38-primarily. controls.the room- tem--

perature and the.thermostat. 42.is: provided to cut ;

out. the. motor. only in. case-the. burner. fails: to:
function and the temperature adjacent.thereto.
drops a. substantial degree. As. hersinabove:
pointed out, tlie thermostat. 98 may be: located:
in the.room {2, if desired and thus.control the-
opening and closing of the. throttle valve.in ac-
cordance with room temperature. If: is. tb. be.
understood; of course, that. any. of. the. thermoe-
stats may be otherwise located than as. shown
in- the drawings, the locations depending upon.
the installation and type of control desired.
When-the system is being used the switch. 58;
of the bypass 48 is opened. However, should’ it.
be-desired to render the thermostat 42 inoperative
to control the motor circuit, the switch.50is closed.
and the motor circuit is then controlled:entirely
by:the thermostat 38. This arrangemernt may be.
desirable under' some- circumstances when the
system is functionihg to heat the building; al-
though the arrangement may also be. useful
should the air circulating system be connected.
with an air conditioning unit which is not shown
but which may be of any commercial type, for.
circulating' cooled: air throughout the, building,
when: the: weather is hot. The bypass arrange-

The thermostat: 38-is. 4
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menty: 48;. 502 mayvalsozbe useful:irr: starting: the:
heating ;apparatus: when the:temperaturerisssufs-
ficierntly; low: to -effécti openihg: of. the switch off
thrermostat:42.. The:-switch 98:is:then:closed. so-

. that the systemds: controlled. by thermostat 38 the:

switch: of which:is closed: at: such.low tempera-
tures. Thusithe:eleetrical control.circuit is-oper--
able-untili ther temperature :inx: the- roem: reaches:
thecdesired :value: . After the:temperature of the-
heating: unit: becomes: sufficiently- warm - forr the:
switch:of thermostat:42-to: close; the:switch 50:
maysbe-openied.. Therefore:the-thermostat 42-pro--
vides assafety factor for shuttingoff the.apparatus:
in:case-the:burner. fails:to.function and the-tem--
perature.: adjacent'. thereto; drops. a substantial:
amount; - - )

An.air. conditioning;system. may; .if: desired, be:
connected to.the.air: circulating system.of: the:
present-invention.by means.of a.conduit 300 des-
livering, conditioned. air to.conduit.24-through an:
opening, 301, said.opening. being: normally closed-
by a-valve-like.door. 302 when:the. air. condition—
ing.unit is.nof.connected.with said.air circulating.
system, : i

Although:but.one modification .of.the invention:
has been particularly shown and deseribed;, it-.is-
believed.that.it.will be:cbvious that.many.changes
may, be. made. in. the. form, construetion.and ars-
rangement.of.the parts and itdis:not.intended that.
the:scope:of.the invention-sheuld be.limited to the:
embodiment shown. and: described ner otherwise.
except.by,. the-terms..of.the:appended claims.

We.claim:- s

1..In. a-heating systenr.for. buildings: and: the
like: .a.heater comprising. a.casing;. a-carbureting:
device -disposed. within.the- casing and. having.an:
induction, passage therein; an.air duct:for com-
veying:heated.air-to-the-room to-be-heated; elec=:
trically. operated: means for: inducing. a flow.offair:
through- the casing and. the' induction: passage;:
a.source of.electric pewer for: the last mentioned:
means;, &.temperature. respensiverdeviee: adapted:
to-be disposed.in.a.room:to be-heated;; a: secomd:
temperature-responsive:deviee-adjacent; the: heatt-

5 er. and:adapted.to.-cut off: the:source: of eléctrie:

power. to. the-electrically. operated, means upgom. a:
decrease:in: temperature: below . predetermined:
value; said. temperature-responsive:devices: being:
connected-.in:series;. the first mentionmed:-temperax-
ture. responsive:device heing:locatedrin-an upper:
bortion of a-room to.be heated; mthird temperas
ture.responsive:deviee adapted: to. be: disposed ad-
Jjacent.the flobr. of: sgid: ropmy a valve:controlling

; the. fluid flew-through: the: induetion: Passage -of!

the charge forming devics:-and linkage between:
the third mentioned. temperature. responsive de-
vice and the valve whereby the latter is tempera-
ture:controlled:.

2z Im: gt hezting: system for buildings and the
like: sphenter comprising a-casihg: a carbureting
devite disposed!within-tHe: casirg” and’ Having-an-
induction passage dispesed therein; a- duct for
comveying heatediairtoa.room tobe Heated; eléc:
trieallyroperated means for inducing:a flow of air
torthe:casing.arrd the induction passage; an eléec-
triecircuit: forrthe last. mentioned’meanss & tem-
perature responsive.devite ‘adapted to be disposed:
in:-the:roonr to: e heated: a:second: temperature
respensive: device: adjacent the-heater; said tem-
perature: responsive: devices: being: connected’ in'
seres-and:-adapted to-controlisaid electrie circuit:"
% balanced throttle: controlling: the: flow: of: fuel
through. the.induction: passage; . and: a: tempera-
turesresponsive:device linkedwith:the throttle for.
controlling:the-pesition:thereof: . -
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3. In a heating system for buildings and the
like: a heater comprising a casing; a carbureting
device disposed within the casing having an in-
duction passage therein; a throttle valve in said
induction passage; electrically operated means for
inducing a flow of air through said casing and
the induction passage; an electric circuit for the
last mentioned means; a temperature responsive
device disposed in the room to be heated and
adapted to open upon an increase in temperature;
a second temperature responsive device adjacent
the heater and adapted to open upon a decrease
in temperature; said temperature responsive de-
vizes being connected in series in the electric
cireuit; and a third temperature responsive de-
vice disposed in the room to be heated and linked
with the throttle valve of the induction passage
for controlling same.

4, The invention defined by claim 3 wherein the
third mentioned temperature responsive deviece is
adapted to move the valve in the opening direc-
tion upon a decrease in temperature.

EMIL O. WIRTH.
FREDERIK BARFOD.
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