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This invention relates to control devices for
heaters and has for an object the provision. of
new and improved devices of this character,

In the drawing accompanylng this specifica-

§ "tion and forming a part of this application, I have:

shown, for purposes of illustration, one form which
my invention may assume, and in the drawing:

Figure 1 is a fragmentary horlzontal sectional
view through a furnace, disclosing a plan view
‘of an embodiment of the invention,

Figure 2 is a fragmentary, partially. dlagram-
matic, front elevational view of said embodiment,
showing the air control shutter in partially open

. condition,
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Pigure 3 is an enlarged fragmentary vertical -

sectional view of a control valve utilized in con-
nection with said embodiment, -

Figure 4 is a fragmentary horlzontal sectional
view corresponding to the line 4—4 of Figure 3,

Tigure 5 is a horizontal -sectional. view corre-
sponding to the line 5—b5 of Figure 6,

Figure 6 is a fragmentary front eleyational view
of the air control shutter mechanism illustrating
the shutter in fully opened condltlon while

Figure.7 is a view similar to Figure 6, and 111us—
trating  the: air control shutter mecha,nlsm in
still another position.

The smbodiment of the invention, as. shown,

comprises a furnace 10 having a. fire-box 11 de-.

fining a combustion ~¢hamber 12, in.which is

posiiioned a burner 13, supplied with gas through.
a pipe 14 extending outwardly through the for--

ward end of the fire-box 11, and communicating

with an outlet chamber 15 of valve means 186,

through a valve seat opening.17 in a separa,tlng
partition 18, with an-inlet chamber. 19 of ‘the
valve means 16, thence with a pipe 20 and pres=
sure regulator 21, the latter having a pipe 22
leading to a source of gas supply.  The separating

partition 18 of the valve means, in addition -to

the valve seat opening 17, is also provided with
a by-pass opening 23 affording communication
between the chambers 15 and 19 of the.valve
means 16, regulated in size by a needle valve 24
tapped through a boss 25, secured by.a locking
nut 26 and having a notched end- 27, by. means
of which the needle valve 24 may be adjusted,
the notched end of the needle valve 24 preferably
being covered by a c¢ap 28.

The casing of the valve means 16 is prov1ded

with a threaded boss 29 adapted for the threaded..

reception of a fitting 30, the wall 31 of which

serves as an abutment for one end of a spring .

32 bearing upon a valve 33 normally. closing -the
valve seat 17 befween the chambers 15 and 19

(CL 158—-119)

of the valve means 16, said fitting 30 having an-

upstanding threaded boss 34, projecting through
an opening 35 in the bottom wall 36 -of a bracket
37, with a nut 38 threaded thereon for securing
the kracket 37 in positioh, also having a stuffing
box 39 through which extends a valve stem 40,
connected at its lower end to the valve 33, and
secured at its upper end to a looped portion 41,
through which is loosely extended a lever 42 piv-

oted at 43.to an upstanding. side portion of the
bracket 37, thence extending between furcations.

44 carried by said bracket 37,

Secured to the outer end of the lever. 42-are
actuating means comprising a flexible member
45 secured to an operating motor 46 .of a well
known type, adapted to be confrolled by a ther-
mostat 47, also of a well known type, which may
be located at some distance from the furnace
and in the compartmient to be heated. }

" Cooperating with the.valve control means and

. with the fire-box 11 of the furnace is a safety -

air control mechanism, comprising a closure 48
secured along its edges by screw-~bolts 49 to
flanges 50 at the forward position of said fire-box
11, and the closure 48 has a rectangular open-
inig closed by a pair of cooperating plates 51 and
52, the former having a flange 53 extending to-
ward the closure 48, and angular connecting
webs 54, within which bolts 540 extend to secure
the corners of the plate 51 to the closure 48; and
a reinforcing rik 55 disposed inwardly of the free
edge. 58, and connected with a boss 58 surround-
ing: a hole through which the pipe 14 extends,
and the boss 58 has a seb screw 59 extending
therethrough, clamping the plate 51 to the - pipe
14, The plate 52 closes the remaining portion of
the opening of the closure 48, has a flange 60 ex-
tending toward the. closure 48, has an offset edge
61-fitting beneath the free edge: of the plate 51,
has connecting webs 62 within. which extend bolts
63 which secure the plate 52 to the closure 43, and
“has a rib 80 adjacent its forward edge curved
to clear the boss 58.

The plate 52 is also orovuied with rad1ally dig~
posed cpenings 64, separatedvby radially extend-
ing webs. 65, and is further provided with stops
66 and 67. - Rotatably carried by the plate 52, hy
means of a holt 68 is a. rofatable or oscillatable

shutter 69 having openings 70 and webs 71 cor-..
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responding in position-to the openings 64 and-.105

to ¢ooperate with the stop 66, and a projection 73
algo adapted to cooperate with-the stop.66, and
is further provided with a weighted extension

webs. 65 of the plate 52, and said shutter -69 ‘s
further. provided with a projection 72-adapted .
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lever 74, connected by a flexible connection 75 to
the outer end of the lever 42, the connection 75,
with the valve 33 closed, being of such length as
to hold the shutter 69 in such position as to place
the webs 71 of the shutter in line with the open-
ings 64 of the plate 51 and hence close off ad-
mission of air to the fire-box 11.

It will be noted that the air control mecha-
nism is applied to a furnace in which the pipe 14
is disposed at the left-hand side of the. fire-box
11; yet the control mechanism is equally adapt-
able for use in a furnace wherein the pipe 14 is
disposed at the right-hand side of the fire-hox
11. In the latter case the two plates 51 and 52
would be bodily rotated through 180° from the
position shown in Figure 6, for instance, and
the shutter 69 reversed and adjusted to cooperate
with the stop 67 instead of the stop 66, thus ob-
taining the same relative disposition of the
parts as heretofore described.

In operation, assuming the valve 33 to be tight-
1y engaging the seat 17, no gas will pass to the
burner 13 except a minute guantity which es-
capes through the needle valve controlied by-pass
opening 23, such guantity of gas being sufficient
to maintain a pilot flame at the burner 13, thus
serving in the manner of a pilot burner, and the
burner 13 at all times will have a sufficient supply
of gas to maintain a pilot flame, even though the
main valve opening 17 be entirely closed by the
valve 33. The amount of gas thus supplied
through the by-pass opening 23 may be nicely
regulated by adjustment of the needie valve 24.
During this condition of the fuel supply means
the shutter 69 will be entirely closed; as will be
understood.

‘When the temperature in the compartment to
be heated drops below a predetermined limit, the
thermostat 47 is affected, causing actuation of
the motor 46, thereby lifting the lever 42, operat-

-ing the shutter 69 to open the same, raising the

valve head 33, and permitting flow of gas at full
pressure through the valve means 16, through the
pipe 14, to the burner 13, and the gas is ignited
at the burner 13 due to the presence of the pilot
flame supplied by the small quantity of gas pass-
ing through the by-pass opening. Obpening
movement of the shutter 69 is limited by the stop
66, yet permits full opening of the shutter, and
in this position the required amount of air will
be supplied to obtain the best results. When the
temperature again rises in the compartment
heated, so as to affect the thermostat 47, opera-
tion of the motor 46 takes place in a reverse di-
rection, the valve 33 and the shutter 69 move to
fully closed position, yet a restricted quantity of
gas is supplied to the burner 13 through the by-
pass opening 23 so as to maintain combustion
until the full pressure of gas is again required.
It will be observed that when the valve 33 is
fully closed, and the shutter 69 fully closed; that
the projection 73 will not have reached the stop
66, and this feature is of great importance, since
if the connection should happen- to break,. or
accidentally become disconnected, the shutter 69
is free to-drop to fully open position, such as
shown in TFigure 7, before the projection 73
reaches engagement- with the stop 66, and by
reason of such engagement the shutter is held
in fully open position; hence should breakage
or accidental disconnection occur, the shutter
will automatically assume its fully opened con-
dition, regardless of the continued operation of
the gas control means, and will supply sufficient
air to obtain proper combustion, and will pre-

1,935,237

vent development of dangerous carbon monoxidé
and disagreeable gases incident to incomplete
combustion which would occur if the shutter
should accidentally be allowed to remain in its
closed condition during combustion. Thus the
apparatus will be found to comply fully with
laws or proposed laws relating to safety. require-
ments in apparatus of this character.

It will be apparent to those skilled in the art
that the embodiment of the invention herein de-
scribed accomplishes at least the principal ob-
ject of my invention, and it will also be apparent
that uses and advantages other than those here-
in referred to are inherent in the construction:
it will further be understood that various changes
and modifications may be made without depart-
ing from the spirit of the invention; consequently
it will be understood that the embodiment herein
disclosed is illustrative only and the invention
is not limited thereto.

I claim:

1. A control device of the character descnbed
having air inlet means, and movable means mov-
able to a first open or partially open position to
admit air, movable to a closed position to ex-
clude air, and movable also to a different open
position also to admit air, said movable means
being normally urged to assume sald different
open position.

2. A control device of the character described
having air inlet means, and movable means mov-
able to a first open or partially open position to
admit air, movable to a closed position to ex-
clude air, and movable also to a differsnt open
position also to admit air, said movable means
being operable normally to assume a fully opened
condition at said different open position.

3. A control device of the character described
having air inlet means, and movable means mov-
able to a first open or partially open. position to
admit air, movable to a closed position to ex-
clude air, and movable: also to a different open
position also to admit air, regulating mechanism
connected o said movable means for regulating
movement theréof within the range’of ‘said first
open and closed positions, said movable means
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being normally urged to assume said different

open position in event of disconnection from said
regulating means.

4.-A device of ‘the character described com- iz

prising: fuel inlet means, air inlet means hav-
ing movable means movable to a first open posi-
tion to" admit air, movable to a closed position
to cut off air, and movable to a different open
position to'also admit air, and regulating mecha-
nism common to said ‘fuel inlet means and to
said movable means for automa,tmally,regulatmg
said fuel inlet means and for moving said mov-
able means within the range of said first open
position-and said closed position: said movable

means ‘heing operable to automatically assume .
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said different open position in event of discon- .

nection from said regulating mechanism.

5. In a furnace, the combination with a fire
chamber having an opening, a burner in said
chamber, fuel inlet means having a pipe extend-
ing through said opening, and a closure for said
opening comprising a plate secured to said pipe
and to said furnace, and another blate inter-
engaged with said first plate, secured to said’

.furnace, and carrying air inlet means for ad-

mitting air to said fire chamber, said latter plate
being engageable and detachable 1ndependent1y.
of said first plate.

6 In'a. furnace "the combmation with a ﬁre
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chamber having an opening, a burner in said
chamber, fuel inlet means having a pipe extend-
ing through said opening, and a closure for said
opening comprising a plate secured to said pipe
and to said furnace, and another plate interen-
gaged with said first plate secured to said fur-
nace, and carrying air inlet means for admitting
air to said fire chamber, said latter plate being
engageable and detachable independently of said
first plate; said plates and said air inlet means
being reversible depending upon which side of
said fire chamber said pipe may be placed. -

7. A device of the character described com-
prising: fuel inlet means, air inlet means having
pivoted means rotatable to a first open position
to admit air, rotatable to a closed position to cut
off air, and rotatable to a different open position
to also admit air, regulating mechanism common
to. said fuel inlet means and to said pivoted
means for automatically regulating said fuel in-
let means and for moving said pivoted means
within the range of said first open position and
said closed position, said pivoted means being
overbalanced  relative to the pivot thereof to
automatically assume said different open ‘posi-
tion under the influence of gravity in event of
disconnection from said regulating mechanism.

8. A control device of the character described,
comprising: a burner; a valve for controlling the
supply of fluid fuel to said burner; a valve for
controlling the supply of air to said burner; and
means for automatically operating said valves
in accordance with the temperature of a selected
locality heated by said burner, said fuel control
valve being normally urged toward a closed
position and said air control valve being normal-
1y urged toward an open position, whereby said
fuel control vaive will close and said air control
valve will open in the event of their: disconnec-
tion from said operating means. :

9. A control device of the character described,
comprising: a burner; a valve for controlling the
supply of fluid fuel {o said burner; a valve ifor
controlling the supply of air to said burner;
common means for automatically operating both
of said valves in accordance with the tempera-
ture of a selected locality heated by said burner,
said fuel control valve being normally urged
by gravity toward a closed position and said air
control valve also being normally urged by grav-
ity toward an open posiftion, whereby said fuel
control valve will close and said air control valve
will open in the event of their ‘disconnection
from said operating means. ]

10. A control device of the character described,
comprising: a furnace provided with a burner; a
valve for controlling the supply of fluid fuel to
said burner; a valve for controlling the supply
of air to said burner; a motor; means for oper-
atively connecting said motor to said valves; a
thermostat adapled to be located in & room
heated by said furnace for controlling the op-

eration of said motor to open and close said

yalves  in accordance with the -temperature of
said room; and means for closing said fuel con-
trol valve and for opening said air control valve
in the event that the connection between said
motor and said valves should break.

11. A device of the character described, com-
prising: fuel inlet means; air inlet means having
movable means movable to a first open position
to admit air, movable to a closed position to

cut off air, and movable to a different open

position to also admit air; regulating mecha-

3
nism common to said fuel inlet means and to
said movable means for automatically regulat-
ing said fuel inlet means to respectively open
and close said fuel inlet means when said mov-
able means are in said first open position and
said closed position; said movable means being
operable to automatically assume said different
open position and said fuel inlet means said
closed position in event of disconnection from
said regulating mechanism.

12. A device of the character described, having
a combustion chamber and a burner therein;
conduit means for conveying gas to said burner;
a valve casing interposed in said conduit means,
and having a partition therein defining with said
casing a fuel inlet chamber and a fuel outlet
chamber,. said . fuel inlet chamber communicat-
ing through said conduit means for connection
with a source of fuel under pressure, and said
fuel outlet chamber communicating through said
conduit means with said burner; valve mecha-
nism for controlling communication between said
chambers, and a valve cooperable with a valve
seat in said partition and having an operating
stem; g lever operatively connected with said 100
operating stem; rotatable shutter means normally
urged to closed position controlling an opening
independent of said fuel conduit means and which
communicates freely with the interior of said
combustion chamber, said shutter means being
connected with said lever for operation in unison
with said valve mechanism, to admit air to said
combustion . chamber simultanecusly with the
opening of said valve mechanism and in a quan-
tity proportional to the quantity of gas admitted;
a by-pass opening through the partition in said
valve casing for establishing communication be-
tween said inlet and outlet chambers independ-
ently of said valve mechanism for maintaining
a pilot flame at said burner; and a needle valve
mounted in said valve casing for controlling the
size of said by-pass opening and thus the quan-
tity of fuel passing through said by-pass.
18, A device of the character described, having
& combustion chamber and a burner therein; con-
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duit means for conveying gas to said burner; a

valve casing interposed in said conduit means
communicating on one side for connection with
a source of fuel under pressure and on the other
side with said burner; valve mechanism, normally 125
urged to closed pesition, for controlling passage
of gas through said casing, said valve mechanism
having a reciprocable valve stem by movement of
which said valve mechanism may be opened; a
lever swingably mounted on said valve mecha- 139
nism and operatively connected with said valve
stem; thermostatically controlled meansconnect-
ed to said lever and regulating movement thereof
for controlling opening and closing of said valve
mechanism; rotatable shutter means, normally 135
urged to closed position, and controlling an open-
ing to said combustion chamber, independent of
communication of said fuel conduit means with
said burner, for admitting atmospheric air to
said combustion chamber, said shutter means and 140
said lever being interconnected whereby swing- ~
ing movement of said lever effects rotation of said
shutter means, said shutter means, said valve
mechanism, and said connected lever being corre-
lated to admit air to said combustion chamber
simultaneously with openhing movement of said
valve and in predetermined proportion with re-
spect to the amount of gas admitted.

CHARLES L. BRYANT.
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