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3 Claims.

This invention -relates -to gas-burners:of ‘the

-modulating variety ‘for ‘heating ~and power ;sys=
tems.

-Briefly, “the :invention consists 1in ‘a ‘multiple
‘gashurner:” arrangement :in va: convenient inte-
grally ‘built unit wherein:the burners for:a‘given
“Hurnace are-sectionalized into removable :groups
-which “are -indépendently:supplied ‘with rprimary
~and-secondary air‘for.combustion. ‘Each group-is
supplied by a gas wvalve which ‘closes "in response
-to s predetermined pressure:of -the boiler:setved
by:the furnace. ‘The pressures controlling ‘these
valves areiin ascending-order, -agcording ‘to:the
ipoller pressures  needed “for ~gatisfying normal
sheating'requiremetits under wvarying condifions-of
‘heatlossTromthe region’being heated. ‘A thermo-
-gtat'responsive to‘a desired’temperature, through
.a; sequence Telay .eireuit, coritrols the sequence of
starting of the burner-groups. “Thus only-a-suffi-
.¢ient number of burner-groups is-in operation at
any one time, operating at best efficiericy to-sup-
ply ‘the-existent ‘heating load; and ‘in ‘addition,
when “it is mecessary  to bring more “than -one
-group of 'burners into operation, the respective
-groups-are sequentially introduced 'so as-to -elim-
inate the concussion which ordinarily occurs
when all of the burners-of a furnace of substantial
-gize -are ignited at once. "Thus the invention re-
sults in automaticaly obtaining ‘higher-operating
_efficiencies undér-all load conditions ‘from-a unit
of ‘the type described. “Tt- glso results in-a‘much
-quieter “modulated - control ‘for bringing burners
into. operation. Other féatures «will be in part
‘apparent and in: part: pointed out hereinafter.

'The ‘inverition -accordingly comprises‘the ele-
ments and -combinations -of elements, features
of ‘construction -and manipulation, and-arrange-
‘ments ‘of ‘parts*which: will ‘be -exemplified’ in ‘the
-gtructures hereinafter described,-and‘the scope‘of
‘the: application of which will be indicated in‘the
folowing ¢laims.

‘Tn the:accompanying- drawings, in"which:one’of
various possible embodiments of the‘invention is
jHustrated:

“Pig."1'i§-a front end view-of ‘a gas ‘urner unit
-embodying my invention;

‘Pig. 218 ;@ cross ‘section-view ‘on lines*2-—2"of
Figs. 1-and-3; '

"Pig; "3 is Horizontdl section taken on<line "33
-of Fig.'2;

ig. 4 is-a vertical section taken -on-line-4—#
of Fig. 2;

Pig.'5 is'a plan view of Fig. 2 hutshowing ‘cer-
‘tain burner heads removed;

Fig.'6'is'a fragmentary detail plan-view of sev-
-eral‘burner heads;
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Pigs N ds+a vertical :section taken on line T—=T
.of Fig.:6;:and,

Fig:: 8- is:a-wiring diagram.

-Similar reference-characters ‘indicate corre-
sponding: parts “throughout :the several:views-of

the drawings.

‘WWhile -the:present invention is described ‘for
-burners-in-an-insertable’ unit used in connection
-with-steam -heating boilers, -it will-be: understood
-that the invention-is useful For-hot water:Hoilers

and-also for-warm air heating furnaces.

“In .most prior-heating systems emiploying gas

burners, :all: burners: were ‘brought’ into-action:at
-the-same time, ‘which-caused:a considerable:con-
-cussionvand- vibration-as-all of ‘the -burners: be-
‘eame-lighted, particulatly:in cases’ of large:capac-
-ity -burners. -One: solution “to :the -problem has
:peen the provision:of -slow-opening supply -valves.
These suppliedall burners:at once and ‘were used
for.-controlling :the -volume -of -gas -Tiot -only “for
-starting -but - modulating “for ‘load -requirements.
In” the ‘latter -connection, sueh - valves ‘were -un-
-satisfactory-because the range -of- change in:con-
trol was-extremely:limited. For example; by re-
-ducing gas.pressure from' four ounces to one ounce
.(an vextreme- for most burners) a -reduction -of
capacity-of only 50% can-be attained, which un-
der many circumstaneces results -in ‘waste. In
some cases- sequentially ignited groups of ‘burners
have been employed with-air supplies-whieh were
individual to.the.groups, but-these were not:built
-into -units for convenient application to various
furnaces -and reguired a .substantial -amount -of
special installation:work. By means of:the pres-
_ent.invention, a convenient unit is provided hav-
ing the.ability .to.be- applied to match-various 1oad
vrequirementSrof.‘any«of«a wide variety of heating
_plants. . Moreover, the:present .invention may ‘he
“used.either -without-or in conjunction -with:slow-
.acting:valves, thereby extending -its field -of use-
fulness.

‘Referring .now more particularly to Figs: 1-5,
there is.shown.at numeral. i an -enclosed rec-
tangular ‘base ~which forms -an .air box unit
adapted to be placed under any-of -a wide variety
-6f "boilers. This box has.a flat top.3 -and- by
means of ‘baffies..5 .and. T is divided into -three
plenum.éhambers 9, {1 and:i3, which receive:air
through .forward.control doors- 15, 17 and. 19, re-
spectively. 'The tep 3.is provided .with longi-
tudinal .outlet slots 24 for.issuance of-secondary
air. ‘Each slot 21 transverses all of the plenum
chambers 9, 11 and"13. Thus a part of each:slot
‘91 ‘forms.an outlet for secondary. air from.one of
‘the plenum chambers. Beétween the slots .21 in
the top. 3 are’located socket-forming .openings.23
for-the reception of burner assemblies 25. The
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character of each burner assembly is shown in
Pigs. 6 and 7, and comprises a top manifold 27
having outlets 29 with passages 81 for rising
secondary air. Each manifold 27 is on the top of
a mixing pipe 33 having a Venturi inlet 35. This
inlet is adapted to receive gas from nozzles 37
and also primary air which sweeps into the
venturi with the gas from these nozzles. . The
burner assemblies 25 are removable and inter-
changeable with respect to the socket-forming
openings 23. The entire number of manifolds
21 of the burners 25 may be considered - to -be
8 removable firing platform, removable burner
by burner, and held in position by gravity above
the top 3, sectionalized according to the groups
of associated plenum chambers 9, i1 and 13, into
which their lower ends extend. Thus (Fig. 2),
all of the air for the section A of burners is sup-~
plied through the plenum chamber 9; all of that
for section B through the plenum chamber if:
and all for section C through the plenum cham-
ber [3. One advantage of this construction is
‘that no group of burners becomes starved of air,
since all of the air eannot short-~circuit through
any one group of burners.

The gas supply for the burner groups is also
sectionalized. This is done by sectionalizing the
nozzles 37 into groups e, b and ¢. The group a of
nozzles 31 is located in branched manifold pipes
39, extending from a lateral header 41 supplied
by an inside leader 43. The group b of nozzles
37 is located in branched manifold bipes 45, ex-
tending from a lateral header 47 supplied by an
inside leader 49. The group ¢ of nozzles 37 is
located in branched manifold pipes 51, extending
from a lateral header 53 supplied by an inside
leader 55. All of the leader pipes 43. 49 and 55
are supplied from a main gas line 571 to which
they may be conveniently attached. As shown
in Fig. 5, a pilot line 59 from the main supplies
two pilot burners 61 for the section A; pilot line
63 supplies two pilot burners 65 for the section
B; and a pilot line 67 supplies two pilot burners
89 for the section C. 'This arrangement allows
for convenient insertion of the headers 41, 47 and
53 and manifold pipes 39, 45 and 81 in the re-
spective plenum chambers 9, {1 and 13 and ¢on-
venient application of the burner heads ahove
these chambers. Grouping of the heads is auto-
matie, even when applied indiscriminately.

In the pipes 43. 49 and 55 are manual shut-off
cocks 11 and suitable pressure regulators 73: also
electrically operated gas valves 15, 71 and 19,
respectively. These valves 15, 71, 18 are under
control of boiler-pressure-operated switches 81,
83 and 85 (see Fig. 8). The switches 81, 83 and
85 are opened and closed in responss to prede-
termined pressures of the heating boiler which
the burners serve. Thus, for example, when the
bofler pressure drops to a small differential un-
der 5 p. s. i., switch 81 will close, thus energizing
_valve 15 to open; when it drops to a small differ-
ential under 434 p. s. i, switch 83 will close and
energize valve 1T to open: and when it drops to
‘2 small differential under 4% p. 8. i., switch 85
will close and energize valve 79 to open. When
one of the switches 81, 83 or 85 closes, it energizes
the respective gas valve 16, 77 or 19 which opens
promptly, although these valves may be of the
slow opening type if desired. In conventionsl gas
fired systems any gas valve control used for con-
trolling a set of burners is commonly arranged
to shut off the air damper door for such burners
when the gas valve is closed, so as to prevent
‘undue cooling of the heating surfaces between
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firings. That practice is followed in the present
construction so that door 15 closes when valve
15 is closed; door I7 closes when valve 11 is
closed; and door 19 closes when valve 19 closes.
Means for this purpose being common and of
a wide variety of forms further details are un-
necessary. - e »

A typical wiring diagram is shown in Fig. 8,
in which 87 indicates a thermostat in 3 main line
circuit 89. It is by means of this thermostat 87
that calls are made automatically for heat.
When the thermostat 87 is satisfied, the circuit
89.is broken; otherwise it is closed. Circuit 89
serves a circuit 80 through a transformer 01,
This circuit 99 supplies a circuit 8 , whieh in-
cludes the pressure-controlled switch 81 and
electrically operated gas valve 15 controlling sec-
tion A and also the motoring elements of a time
delay switch 93. Thus if the circuit 8{ has been
brepared by previous closing of the pressure
switch 81, valve 75 for section A will open when
the thermostat 87 closes in response to a prede-
termined reduction in temperature in the space
being heated. This also energizes the time switch -
93 which, after a suitable interval, closes in s
circuit 95. 'This cireuit 93, if previously prepared
by closing of pressure switch 83, energizes gas
valve 17 to open in section B. Thus section B
will come into operation automatically a prede-
termined short interval after section A comes into
operation, provided section B has been prepared.

The circuit 95 also energizes a branch ecireuit
96, which energizes the motoring elements of a

-second time delay switch 97, serving to close ina

control circuit 99. Therefore the circuit 99, if
brepared by the pressure-controlled switch 85,
causes valve 19 to open a suitable interval of time
after valve 77 has opened. .

In the circuit 91 are pilot safety switches 103,
which are closed as long as pilots §1 are burning:
in the ecircuit 25 are pilot control switches {05
which are closed ag long as the pilots 65 are burn-
ing; and in the circuit 89 are pilot control
switches 187 which are closed as long as the pilots
69 are burning.

Operation is as follows:

Assume that all pilot lights 61, 65 and 69 are
burning and that thermostat 87 calls for heat,
thus closing circuit 89 and energizing circuit 0.

If upon a call by the thermostat 87 the pres-
sure is under a suitable differential below 4%
D. 5. 1., all of the pressure-controlled switches 81,
83 and 85 have prepared their circuits 91, 95 and
89, respectively. Valve 15 for section A opens
immediately, thus lighting section A. Since time
switch 93 is energized, it energizes circuit 95 after
a suitable interval, at which time the prepared
circuit 95 is energized and valve 11 opened, thus
lighting section B. 'This also energizes the time
switch 97, which after g suitable interval ener-
gizes the prepared circuit 989, thus opening valve
19 of section C,

In the event that the call made by the thermo-
stat 87 is under pressure conditions above a small
increment. over 41 p. s. i., circuit 88 will not be
brepared by any closure of the pressure-con-
trolled valve 85. Hence valve 79 will never open.
This means that the heating load under the pre-
vailing conditions can be supplied without all
burners being in operation and it is taken care of
by lighting of sections A and B in sequence. ;

In the event that the call made by the thermo-
stat 87 is under pressure conditions above a small
increment over 434 b. s. 1., circuit 95 also will not
be prepared by any closure of the pressure-con-
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trolled switch §3. Hence valve 11 will never open.
This means that the heating load under the pre-
vailing conditions can he supplied by operation
of section A only.

Yhen the thermostat 87 ceases to call for heat,
all circuits become deenergized and all of the
valves 75, 71 and 719 close, thus turning off all
burners at the same time. Since 1o condition of
congcussion or vibration is associated with turn-
ing all burners off at once, 1o sequential opera-
tion is used in this connection.

Thus it will be seen that a double modulation
control is obtained. First, the burner sections
light in seguence, regardless of how many sec-
tions are required to carry the load. Second,
only such & number of sections is called upon to
licht as are required to carry the load. More-
over, each section when lighted receives its in-
dependent supply of primary and secondary air,
unaffected by the requirements of any other sec~
tion. The result is that the burners operate to
start quietly and to supply the load efficiently
under all conditions.

Tt may be noted that the air kox { is instailed
with the air inlets 15, 17, 18 located at the front
end of the hoiler served, that is, the end farthest
from the fiue connection. Thus when less than
all of the burner groups are ignited practically
all of the boiler heating surfaces are reached by
the resulting hot gases. It is also clear from the
drawing that the box | with the contained and
attached parts is in its construction independent
of any furnace walls or settings, being in the
form of a self-contained unit which may be fac-
tory-assembled and shipped for simple insertion
in any of various furnaces.

Tt is to be understood that, although the in-
vention has been described as built for a triple-
grouped arrangement, it also may be built for
other group multiples, such as two, four, five
et cetera.

Reference is hereby made to my copending
U. S. patent application, Serial No. 206,438, filed
January 17, 1851, for Modulating Gas Burner,
containing claims directed to the control system
set forth but not claimed herein.

In view of the above, it will be seen that the
several objects of the invention are achieved and
other advantageous results attained.

As many changes could be made in the above
constructions without departing from the scope
of the invention, it is intended that all matter
contained in the above description or shown in
the accompanying drawings shall be interpreted
as illustrative and not in a limiting sense.

Iclaim:

1. An integrally built burner unit for insertion
in furnaces comprising an enclosing air box hav-
ing a top and inside paffles dividing the box into
separate plenum chambers connected individ-
ually with openings through one end wall of the
pox, individual draft controls in said openings, a
fuel header in each plenum chamber communi-
cating with the outside of the box, pipes branch-
ing from the headers and located by groups in
the respective plenum chambers and having fuel
outlets, said top of the box having socket-forming
openings above said fuel outlets, removable grav-
ity held burners having mixing pipes insertable
into said socket-forming openings for cooperation
with said fuel outlets and arranged to accept
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6
primary air from the plenum chambers along
with fuel from said outlets, the burners having
abutting top manifolds including secondary air
passages, said top having additional openings for
the release of secondary alr from the plenum
chambers through said passages in the manifolds
to combustion regions of the burners above the
box, said abutting manifolds forming a section-
alized firing platform held by gravity in spaced
position above said top, said burners being indi-
vidually removable by lifting from said platform.

2. Apparatus made according to claim 1,
wherein said openings in the top for the second-
ary air are constituted by slots each of which
traverses all of the plenum chambers, and where-
in the remainder of the socket-forming cpenings
are located in the top between said slots.

3. An integrally built burner unit for insertion
in furnaces comprising an enclosing rectangular
air box having a top and inside baffles dividing
the box into separate plenum chambers which
extend laterally of the box and are connected in-
dividually with cpenings through one end wall of
the box, individual draft controls in said open-
ings, a laterally extending fuel header in each
plenum chamber communicating with the cutside
of the box through the end wall having said draft
controls, pipes having fuel outlets and branching
from the headers and extending longitudinally of
the box and located by groups in the respeciive
plenum chambers and having fuel outlets, cor-
responding branches in the various plenum
chambers being coliinear whereby said fuel out-
1ets are arranged in rows, the top of the box hav-
ing rows of socket-forming openings above the
rows of fuel outlets, removable interchangeable
rows of gravity held burns having mixing pipes
insertable into said socket-forming openings for
cooperation with said fuel outlets arranged to
accept primary air from the plenum chambers
along with fuel from said outlets, the burners
having abutting top manifolds including second-
ary air passages, said top having additional open~
ings for the release of secondary air constituted
by longitudinal slots each of which is located be-
tween rows of burners and traverses all of the
plenum chambers, said abutting manifolds being
in rows parallel to said slots and forming a sec~
tionalized firing platform held by gravity in
spaced position above said top, said burners be-
ing individually removable by lifting from said
platform.
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