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EEATING APPARATUS

Application filed November 3, 1928, Serial No. 814,017,

The main objects of this invention are:

First, to provide a heating apparatus which
is highly efficient, of large capacity and at
the same time compact in structure.

Second, to provide a heating apparatus
which is well adapted for heating garages,
factories and the like and may be suspended
in the upper part of a room, and at the same
time effectively distributes the heat and cir-
culates the air within the room. _

Third, to provide in a heating apparatus
an automatic control for the main or heat-
ing burner which provides a maximum of
safety, the main burner being automatically
lighted from :a pilot and the main burner
valve control mechanism being rendered in-
operative on extinguishing the pilot..

Fourth, to provide a heating apparatus in
which the heated gases and products of com-
bustion are circulated through the radiating
unit under pressure. -

Fifth, to provide in a heating apparatus
an improved burner structure.

Objects pertaining to details and economies
of construction and operation of our inven-

. tion will definitely appear from the descrip-
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tion to follow. The invention is defined in
the claims.

A structure which embodies the features
of our invention is illustrated in the accom-
panying drawings in which : .

Fig. 1is a front elevation of our improved
heating apparatus, ‘the discharge flue and
hangers being partially broken away.

Fig. 2is a sideelevation.

Fig. 3 is a fragmentary rear elevation.

Fig. 4 is a detail view partially in vertical
section on line 4—4 of Figs. 1 and 3.

Fig. 5 is a detail view partially in vertical

section on line 5—5 of Figs. 2, 4 and 6.
Fig. 6 is a detail view mainly in horizontal
section on line 6—6 of Figs. 4 and 5.

Fig. 7 is a detail section on line 7—7 of -

Fig. 4. )
Fig. 8 1s a detail view partially in hori-

zontal section on line 8—8 of Fig. 4 showing

details of the burner. :

- Fig. 9 is a diagrammatic view showing the

- relation of the pilot burner and cut-out switch
- 50 \ o

to the motor.

In the embodiment of our invention illus-
trated we provide a base member 1 provided
with a plurality of discharge openings 2 sur-
rounded by flue seats 8. - The top member 4

is provided with openings 5 through which -

the upper ends of the flues 6 project, these
flues being arranged with their lower ends in
theseats 3. The flues are preferably arranged

in aligned rows as illustrated and we have -

found that highly satisfactory results are se-
cured when they are formed of copper tubing
of relatively small dimensions, the flues con-
stituting a radiator unit.

The flues are held against their seats and
their discharge ends are restricted by means
of flue clamping strips 7 which are secured
to the top member to engage the upper ends
of the flues and provided with openings 8
which substantially restrict the discharge of

.the tubes.

The header member 9 is arranged on the
top member to provide a discharge header 10
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for the flues, the discharge flue 11 being

connected centrally to this header. In prac-
tice this sue 11 is also of relatively small
diameter and constitutes a restricted dis-
charge for the radiator unit. The tie bolts 12
connect the header member 9 to the base mem-
ber, thereby clamping these elements or parts
in assembled relation. : .

The hanger rods 18 are inserted through
lugs 14 on the base member and are arranged
through arms 15 projecting at the ends of
the top member. These hanger rods are swiv-
eled in the lugs 14, rotatable in the arms 15
and threaded at their upper ends so that they
may be engaged with couplings 113 on the
lower ends of the supports 114, thus pro-
viding a very simple and convenient means

for mounting the apparatus in a suspended

position.

The burner housing 16 is clamped on the
under side of the base member by means of
the bolts 17 and coacts with the base mem-
ber in providing a combustion chamber. The
combustion chamber is substantially closed
with the exception of the air inlet 18, the
rear wall 19 of the burner housing being dis-
posed in spaced relation to the rear wall 20
of the base member to provide this air inlet
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which extends across the combustion cham-
ber.

The gas supply pipe 21 is connected to
a8 header 22 mounted on the front side of

. the burner housing and provided with a plu-
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rality of nozzles 23 delivering through the
front wall of the housing. The regulating
valves 24 of the nozzles are adjustable from
the front of the housing and are provided
with removable caps 25. The nozzles 23 are
removable so that the apparatus may be sup-
plied with nozzles having orifices of suitable
size so that the apparatus can be readily
adapted for natural gas or for artificial gas.

We provide a plurality of burner units each
consisting of a chambered head member 26
carrying a mixing tube 27 which extends
across the combustion chamber into oper-
ative relation to the nozzle 23. The primary
air inlet 28 of the mixing tube is within the
ci)mbustion chamber and adjacent the noz-
zle.

Each header is provided with a plurality
of tubular burners 29 which are disposed in
a plane above the mixing tubes.

The burner units are secured to the rear
wall of the burner housing member by means
of the screws 30, the rear wall having open-
ings therein to receive the burners and the
mixing tubes so that these units may be inde-
pendently removed.

The conical valves 31 coact with the ends
of the mixing tube and are adjustable from
the outside of the head members. These
valves are carried by blocks 32 which also
carry tubular screens 33 surrounding the
ends of the mixing tubes as shown in Fig. 8.
The screens may be thus readily removed for
cleaning.

The baffle plate 34 depends from the rear
wall 20 of the base member in spaced rela-
tion to the rear wall of the burner housing
to provide a down-passage delivering to the
%ottom of the combustion chamber—see

ig. 4.

e preferably provide an air directing
plate 35 which 1s arranged horizontally be-
tween the burners and mixing tubes, as shown
in Figs. 4 and 5, this plate being provided
with rows of secondary air inlet openings 135
arranged below the burners 29 so that the
secondary air is effectively directed to the
burners. Further, the secondary air serves
as a cooling means for the burners. The air
passing through the opening 18 flows across
the burners and also serves as a cooling
means. These burners in practice are prefer-
ably formed of an alloy containing chromium
such as stainless steel or michrome, which
material is capable of withstanding the heat
without material change. An air directing
baffle 136 for the primary air depends from
the air directing plate 35 to receive the inner
ends of the mixing tubes, the secondary air
for the mixing tubes passing beneath this

1,754,952

directing baffle. This prevents the forming
of disturbing air currents around the pri-
mary air inlets as the air under pressure or
blast of air is delivered to the combustion
chamber.

A pilot 36 preferably a gas pilot is provided
at each end of the combustion chamber.
These pilot burners are shown conventionally.
The pilots are connected to the gas supply
pipe 21 in advance of the main burner control
valve 37 by means of the conduits 38.

At the rear of the radiating unit we mount
a blower consisting, in the embodiment illus-
trated, of the electric motor 39 having a shaft
40 projecting at each end thereof on the for-
ward ends of which the fan blades 41 are
mounted. An air directing hood 42 is pro-
vided to direct the air to the radiating tubes

~and also to the air inlet 18—see Fig. 4—so

that air is delivered by the blower across the
radiating flues and to the combustion cham-
ber.

On the rear end of the motor shaft we
mount ‘a governor device consisting of the
governor balls 43 carried by the arms 44 piv-
oted at 45 on the sliding collar 46. These
arms are connected by the links 47 to a fixed
collar 48 on the motor shaft. A spring 49
disposed between these collars acts to hold
the governor balls inwardly in the position
shown in Fig. 4. When the motor is run-
ning, however, the governor seats are thrown
out by centrifugal action, acting upon the
valve lever 50 pivoted at 51 to coact with the
stem 52 of the valve designated generally by
the numeral 37, thereby opening the valve
and supplying gas to the main burner when
the motor is in operation. The gas supply
pipe is cut off when the motor stops so that
the apparatus may be controlled from a con-
trol switch 53—see Fig. 9.
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To prevent the opening of the gas valve in .

the event the pilot becomes extinguished, we
provide a cut-out switch designated generally
by the numeral 54 (Fig.9) which is associated
with a thermal element 55 disposed in such
relation to one of the pilots, as shown in Fig.
5, that the thermal element is heated thereby
and maintains the switch in closed position.
Should the pilot become extinguished, how-
ever, the thermal element cools, opening the
cut-out switch so that the motor cannot be
started until the pilot is relighted and the
switch again closed through the thermal ele-
ment. Should the pilot become clogged or
extinguished while the main burner is in op-
eration, the heat of the main burner will main-
tain the cut-out switch closed so that the cut-
out switch opens only when the current is off.
However, once having opened, it is not possi-
ble to start the apparatus until the pilot has
been relighted.

The motor is carried by a bracket 56 ex-
tending rearwardly from the hood 42, a sup-
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porting arm 57 being also provided for sup-
porting the bracket.
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At the front of the radiating tubes we
mount a series.of adjustable louvers 58 car-
ried by the side plates 59 and being capable
of adjustment so that the heated air may be
directed downwardly to the degree desired.
At the rear of the radiating tubes we pro-
vide a series of deflectors 60 of rearwardly
tapered cross section, these being aligned
with the rows of tubes and serving to dis-

tribute the current of air delivered from the

blower quite uniformly throughout the radi-
ator units. These units being tapered sub-
stantially reduces the resistance or-baffling
effect which results from delivering the air
directly against the tubes.

By delivering the air from the blower to
the combustion chamber highly efficient com-
bustion of the gas is maintained. This en-
ables the making of a very compact unit of
large capacity; a large amount of gas may be
efficiently burned in a relatively small com-
bustion chamber and the radiating capacity
of the radiator unit is much more efficient
than would otherwise be possible. The heat-
ed gases and products of combustion are
forced through the flues which renders it
practical to employ flues of relatively small
dimensions or to restrict the discharge there-
from. The restricted outlets of the flues re-
sult in maintaining the heated gases therein
until a very large percentage of the heat is
transferred, and also renders it possible to
use a relatively small discharge flue 11 with-
out impeding the proper circulation. A low
stack or discharge flue temperature may be

. had without danger from condensation.
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The burners being mounted in the burner
housing as described, this housing and the
burners constitute an assembled unit which
may be removed by releasing the bolts 17 and
loosening the coupling 137 for the gas pipe 121
when the burner unit or the housing 16 mount-
ed therein may be swung to one side thereby
exposing all of the burners for inspection

and also exposing the radiating flues so that -

they may be cleaned from below as by means
of a brush or other suitable flue cleaner. The
flues being arranged in rows allows for the
free delivery of air through the radiator unit
as by means of a fan.

Our improved heating apparatus is very
efficient both in the matter of heating capacity
and in the utilization of a large percentage of
The apparatus has the advan-
tages of safety and is very compact in pro-
portion to capacity.

We have illustrated and described our im-
provements in an embodiment which we have
found very satisfactory. We have not at-
tempted to illustrate and describe other em-
bodiments and adaptations as we believe this

disclosure will enalile those skilled in the art,

3

to embody or adapt our improvements as may
be desired.

Having thus described our invention,
what we claim as new and desire to secure by
Letters Patent, is:

1. In a heating apparatus, the combination
of a chambered base member having a plu-

rality of combustion chamber discharge open- -

ings surrounded by upwardly facing flue
seats, a top member having a plurality of flue
openings therein, radiating flues of rela-
tively small diameter arranged with their
upper ends through said openings in said top
member and their lower ends in said seats
in said base member, flue clamping strips
mounted on said top member to engage the
upper ends of said flues and having rvestrict-
ed flue discharge openings therein, a flue
header member mounted on said top member
to coact therewith to provide a flue header,
said header being provided with a discharge
flue, a burner housing member mounted on
said base member to coact therewith to pro-
vide a combustion chamber, and gas burners
mounted on said burner housing member and
having primary air inlets opening therein.

2. In a heating apparatus, the combination
of a base member having upwardly facing
flue seats, a top member having a plurality
of flue openings therein, radiating flues ar-
ranged with their upper ends through said

_openings in said top member and their lower

ends in said seats in said base member, flue
clamping strips mounted on said top member
to engage the upper ends of said flues, and a
flue header member mounted on said top
member to coact therewith to provide a flue
header, K

3. In a heating apparatus, the combination
of a combustion chamber, radiating flues
opening thereto and arranged in aligned
rows, a burner, a blower mounted to deliver
alr across said flues, and deflectors of tapered
cross section arranged between said blower
and the rows of flues with their apexes to-
ward the blower.

4. In a heating apparatus, the combination
of a radiating unit’ comprising a plurality
of flues arranged in rows from front to rear,
means for delivering air across said flues in
the direction of the aligned rows, and de-
flectors of tapered section arranged in align-
ment with the rows of flues with their apexes
towards the air delivery means.

5. In a heating apparatus. the combination
of a radiating unit comprising a plurality
of flues arranged in rows from front to rear,
means for delivering air across said flues in.
the direction of the aligned rows, and de-
flectors arranged in alignment with the rows
of flues. ‘

6. In a heating apparatus, the combination
of a combustion chamber, radiating flues
opening thereto and arranged.in rows, a burn-
er arranged in said combustion chamber, a
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header to which said flues deliver, a blower
mounted to deliver air across said flues, and
deflectors of tapered section arranged be-
tween said blower and the rows of flues with
their narrow edges toward the blower.

7. In a heating apparatus, the combination
of a combustion chamber, radiating flues
opening thereto and arranged in rows from
front to rear, a header to which said flues
deliver, said radiating flues having restrict-
ed discharge openings to said header, a rela-
tively small discharge flue for said header,
a burner, and means for supplying primary
and secondary air to said burner under pres-
sure and discharging air across said radiator
flues in the direction of their aligned rows.

8. In a heating apparatus, the combination
of a combustion chamber, a flue header, a
plurality of flues of relatively small diameter
extending between said combustion chamber
and header and having restricted discharge
openings to said header, a burner arranged
within said combustion chamber, and means
for delivering a blast of air across said radiat-
ing flues and to the primary air inlets of said
burner and to said combustion chamber.

9. In a heating apparatus, the combination
with a combustion chamber, of radiating
flues opening thereto, a header to which said
flues deliver, said header being provided with
a discharge flue of substantially less capacity

.than that qf the radiating flues, a burner

arranged in said combustion chamber, and
means for discharging air across said radiat-
ing flues and delivering air under pressure
to said combustion chamber. '

10. In a heating apparatus, the combina-
tion of a closed combustion chamber, a flue
header, radiating flues connected to said com-
bustion chamber and having restricted dis-
charge openings to said header, burners ar-
ranged within said combustion chamber and
having primary air inlets opening therein, a
blower, and an air directing hood for said
blower arranged to direct air across said flues
and to said combustion chamber.

11. In a heating apparatus; the-combina-
tion of a closed combustion chamber provided
with an air inlet, a burner arranged within
said combustion chamber and having a pri-
mary air inlet opening therein, a plurality
of radiating flues connected to said combus-
tion chamber and having restricted discharge
openings, and means for delivering air across
said flues and to said combustion chamber.

12. In a heating apparatus, the combina-
tion of a combustion chamber, a flue header,
radiating flues opening to said combustion
chamber and flue header, a plurality of burn-
ers arranged horizontally within said com-
bustion chamber, mixing tubes operatively
associated with said burners and having pri-
mary air inlets within said combustion cham-
ber, and means for discharging air across said

1,754,952

radiating flues and delivering air to said com-
bustion chamber. -

13. The combination with a closed burner
chamber, of a plurality of radiating flues
opening to said burner chamber and provided
with a restricted discharge, a burner ar-
ranged with its primary air inlet opening to
said chamber, and means for delivering air
under pressure to said burner ehamber.

14. In a heating apparatus, the combina-
tion of a combustion chamber, a flue header,
radiating flues opening to said combustion
chamber and flue header, a burner within said
combustion chamber, and means for discharg-
ing a blast of air across said radiating flues
and delivering air to said combustion cham-
ber.

15. In a heating apparatus, the combina-
tion of a combustion chamber, radiating flues
connected to said combustion chamger, a
burner within said combustion chamber hav-
ing a primary air inlet opening therein, and
means for discharging air across said radiat-
ing flues and delivering air to said combus-
tion chamber.

16. The combination with a combustion

“chamber, of a plurality of radiating flues
‘connected to said combustion chamber, a

burner, and means for supplying primary
and secondary air to said burner and inducing
a forced circulation of the products of com-

bustion and heated gases through said flues-

and adapted also for discharging air across
said flues.

17. The combination with a combustion
chamber, of a radiator unit operatively asso-
ciated with said combustion chamber, said
radiator being provided with a restricted dis-
charge passage, a burner disposed with its
primary and secondary air inlets within said
combustion chamber, and means for deliver-
ing air to said combustion chamber for sup-
plying air to said burner and maintaining a
forced circulation of the heated gases and
products of combustion through said radiator
unit, and for delivering air across said ra-
diator unit.

18. .The combination with a burner, of a
radiator unit operatively associated with said
burner so that the products of combustion
and heated gases from the burner are deliv-
ered through said radiator unit, said radia-
tor unit having a restricted discharge, and
means for delivering primary and secondary
air under pressure to said burner and for in-
ducing a forced circulation of the products
of combustion and heated gases through said
radiator unit. B

19. The combination with a combustion
chamber, of a burner disposed with its pri-
mary and secondary air inlets within said

combustion chamber, a radiator unit con- -

nected to said combustion chamber so that the
products of combustion and heated gases cir-
culate through said radiator, and means for
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delivering air under pressure to said burner
combustion chamber and across said radiator
unit, .
20. In a heating apparatus, the combina-
tion of a combustion chamber, a radiator unit
operatively associated with said combustion
chamber to receive the products of combus-
tion therefrom, a burner arranged in said
combustion chamber and having its primary
air inlet opening thereto, and means for
supplying air under pressure to said combus:
tion chamber.

21. The combination with a burner, of s
radiator unit operatively associated with said

15 burner, and means for delivering primary and

20

25

secondary air under pressure to said burner
and discharging air across said radiator unit.

22. The combination with a burner, of a
radiator unit operatively associated with said
burner, and means for supplying primary
and secondary air under pressure to said
burner for creating a forced draft through
said radiator unit and for discharging a blast
of air across said radiator unit.

23. The combination with an inclosed
burner and a radiator unit operatively asso-
ciated with said burner, of means for deliv-
ering a blast of air to said burner and across
said radiator unit.

300 24. In a heating apparatus, the combina-
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tion of a closed combustion chamber provided
with an air inlet, a radiator element opera-
tively associated with said combustion cham-
ber, a main burner arranged within said
combustion chamber and having a primary
air inlet opening therein, a pilot arranged
within said combustion chamber, a control
valve for said main burner, a motor mounted
at one side of said radiator element and pro-
vided with a driving shaft projecting at both
ends, fan blades on the forward end of said
shaft, a valve controlling mechanism includ-
ing a governor device mounted on the rear
end of said motor shaft and acting to open
the valve while the motor is running, a cut-
out switch for said motor including a thermal
element operatively associated with said pilot
whereby the pilot acts to maintain the switch
in closed position while the pilot is operative,
and an air directing hood operatively asso-
ciated with said fan blades to direct the air
across said radiator element and to said air
inlet of sald combustion chamber.

25. In a heating apparatus, the combina-
tion of a closed -combustion chamber pro-
vided with an air inlet, a radiator element
operatively associated with said combustion
chamber, a main burner arranged within
said combustion chamber and having a pri-
mary air inlet opening therein, a pilot ar-
ranged within said combustion chamber, a
control valve for said main burner, a motor
mounted at one side of said radiator element
and provided with a driving shaft projecting
at both ends, fan blades on the forward end

5

of said shaft, a valve controlling mechanism
including-a governor device mounted on the
rear end of said motor shaft and acting to
open the valve while the motor is running,
and an air directing hood operatively asso-
ciated with said fan blades to direct the air
across said radiator element and to said air
inlet of said combustion chamber.

26. In a heating apparatus, the combina-
tion of a closed combustion chamber, a radia-
tor unit operatively connected with said com-
bustion chamber to constitute outlets there-
for, a main burner arranged within said com-
bustion chamber and having a primary air
inlet opening therein, a pilot arragned with-
in said combustion chamber, a control valve
for said main burner, a blower including a
motor for delivering air to said radiator ele-
ment and to said combustion chamber, a
valve control mechanism operatively asso-
ciated with said motor and acting to open
the valve when the motor is running, and a
cut-out switch for said motor including a
thermal element operatively associated with
said pilot whereby the pilot acts to maintain
the switch in closed position.

_ 27 In a heating apparatus, the combina-
tion of a closed combustion chamber, a heat
radiating unit connected to said combustion
chamber to constitute an outlet therefor, a
main burner arranged within said combus-
tion chamber and having a primary air inlet
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opening therein, a pilot arranged within said -

combustion chamber, a control valve for said
main burner, a blower including a motor for
delivering air across said radiating unit and
to said combustion chamber, and a valve con-
trol mechanism operatively associated with
said motor and acting to open the valve when
the motor is running. _
28. In a heating apparatus, the combina-
tion of a radiating unit, a main burner opera-
tively associated with said radiating unit, a
pilot operatively associated with said main
burner, a control valve for said main burner,
means for delivering a blast of air to said
radiating unit including a motor, a valve
control mechanism including a governor de-
vice operatively connected to said motor and

acting to open the valve while the motor is

running, and a cut-out switch for said motor
including a thermal element operatively
associated with said pilot whereby the pilot
acts to maintain the switch in closed position.

29. In a heating apparatus, the combina-
tion of a radiating unit, a main burner opera-
tively associated with said radiating unit, a
pilot operatively associated with said main
burner, a control valve for said main burner,
means for delivering a blast of air to said
radiating unit including a motor, and a valve
control mechanism including a governor de-
vice operatively connected to said motor and .
acting to open the valve while the motor is
running.
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30. In a heating apparatus, the combina-
tion of a main burner, a pilot, operatively
associated with said main burner, a control
valve for said main burner, a valve mecha-
nism including a motor and acting to open
the valve while the motor is running, and a
cut-out switch for said motor including a
thermal element operatively associated with
said pilot whereby the pilot acts to maintain
the switch in closed position.

In witness whereof we have hereunto set
our hands.

HUBERT R. HUMPHREY.
GEORGE A. HUMPHREY.



