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DANIEL C WOODWARD OF LOWELL MASSACHUSETTS

OIL B'URNER BOILER

Apphca.’olon ﬁIed July 23 1928 Senal No 294 679

- The 1nvent10n rela,tes to an 11nprovement
in oil' burner boilers; and the:object of ‘the
_ invention isto obtain as near a complete com--
. bustion of the fuel as possible and to ‘utilize
“§ the heat resulting from ‘the combustlon to
the best possible ‘xdvantage -
The invention can best be seen and under:
stood by reference to the dramngs in
© which—""
10
b011e1 -
‘Fig.2is4a sectlon on the line 22 of Flo' 1
- Fig. 8 is a section on the line 3—3 of F1g 1.
_ FIO' 41s a plan of the eombination oil-and
‘18 gir dlsoharge mechanism including an- 011
pump and a fan or blOWGI, and -
- Fig. 5" isa sectlon ‘on. the l1ne 0—5 of
FIO' 4. - iy
Referrlnv to the dra,wmgs —{‘f
1 represents the boiler which is of- the up-
r1<rht sectional type, 2. representlng ‘the-re-
spectlve water-containing - sections | havmg
_openings through them for the passage of the
- hotgases. 'The body of the boiler is sur-
25 mounted. with a water-containing head or
dome 8. ‘4 is the combustion chamber which
~ is'located between the head or dome and the
top section of the boiler, these parts formmg
- practically a water jacket around the entire
30 combustion chamber except‘for an opening 5

Tigo

into-the combustion chamber in the side'sf the
bo11er and. Whlch openmg s normally closed‘

ok the dome and Water sectlons are connected;
‘s one extending down into the space between 85

“the' body of the burner and the tubular fix-
“ture.within it above the connecting plate 23;
~Another baffle plate 25 éxtends down from the
~top plate 21 of the burher within the head

* in any suitable manner. “Water is introduced

by way of an opening 7 into the bottom water

section. . Below its bottom water section the
boiler is provided with:an air. sectlon 8 with
_-4p_an opening through.it for the. passage of hot
© gases as through the water:sections:

heated by the hot gases and afterward passed
to the burner as W111 presently. be explained.
45 Below its air section 8 the boiler is provided

at its extreme bottom with a flue chamber 9. g

Havmg outlet: connection with this chamber

is a-flue 10, This flue exterids upward by the =
side of theboiler to a peint substantially-even

50 “with: the combustlon chamber and commum-

- ‘aforesaid.
I‘wure 1is a cross vertlcal sectlon of the

Air s
1ntroduced ‘to-pass’ through this section to be.

cates with’ a, smoke plpe 11 leachng to the
chlmney

The burner ig* preferably located in the’
combustmn chamber resting on the topmost
one of the water sections. 15 Tepresents the 55
upright tubular body of the burner provided

~‘with legs 16 by which it is supported to rest

on the topmost one of the water sections as
The body 15 is provided with a
closed bottom plate 17 which forms the bot- 60
tom of the burner, 18 represents the head of

“the burnér made larger ‘than the- body and

provided with'a plurahty of slits or openings
19.in the side thereof. The head is sectired to -
the body. by-a bottom ‘connécting plate 20. 65 -
The head is provided also with a top plate’21 -
Whlch forms the top of the burnér. This plate -

21 s spaced from the top edge of the body
= of the burner so“as' to leaye a cle‘tmnce over’
 the top. edge of the body leading to the slits. 70

19.in the 51de of the ‘head. Located within
the body of ‘the burner is-a tubular-fixture

92, The opposite ends of this fixtare are both

openrand are spaced respectlvely from the top
and bottom of the burner.: The tubular fix- 78
ture is ‘carried by an annular rib- forming
plate 23 interposed between it and the side
of the burner body. - This plate 23 closes the
passage between the burner body and the side”
of the tubuilar fixture 22 so'that-all air-intro- 80
duced into the bottom of the burner below: the

~tubular fixture - Wﬂl be - directed. to pass
-through'this fixture. - Carried by the top plate

21 of the biirner are baffle plates of which 24-

thereof to lie between the top exterior side 90

“of thé burner-body and the side of the head .
“well above the plate 20 which' connects the

head to the body.  With the tubular fixture

and baffle - plates thus: arranged inside the

chamber of the burner ‘body and head; which 95

chamber forms a ‘mixing chamber leachno 10

the 'slits in'the side‘of the head, all air intro-
duced into the burner and passing through

‘the tubular fixtiure will pass downbeneath the N
“baffle plate 24, thence upward over the top of 100
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the burner body, forming a baffle plate, thence

down around the baffle plate 25 and thence
outward to and through the slits 19 in the side
of the head. The arrangement is such that
only highly heated air will be introduced into
the burner to pass through the tubular fixture
and by the baffles as aforesaid. The air is
initially introduced by means of a fdn blower
30 arranged in a fan case 31 which connects
with the bottom air section 8 of the boiler
through a connecting pipe or conduit 82. Air
thus introduced will become heated by the hot
gases passing around the air section 8 through
which the air is directed to pass. After pass-
ing through the air section 8 the air is directed
to pass through a pipe 33 connecting with the
air section 8 of the boiler and extending up

“through the flue 10 so that air passing through

the pipe 33 will be subjected to the heat from
the hot flue gases in the flue 10. From the
upper end of the flue the pipe 33 is continued
by a pipe 84 which connects with the burner
body in such place and manner as-to direct
the entering air into the bottom of the burner
beneath its inside tubular fixture 22.
Reference will now be made to the man-
ner in which gaseous fuel highly heated will
be introduced to mix with the heated air
passing through the burner and combining
therewith to form a combustible mixture:
Arranged above the burner and connected
to the top plate thereof is a gasifier tube 35.
0il is introduced into this tube by a pipe 36
passing through the door of the combustion
chamber. Flow of oil is induced by a pump
37 later to be referred to, and to which oil
is led by way of a pipe 38.  Connecting with
the gasifier tube through the top. plate 21
of the burner is a tube 39. The oil as a gas
passes from the gasifier tube into the tube 39,
entrance being had through a nozzle plug
40 arranged in the top end of the tube 39.
The tube 39 has openings 41 in it at its top
and also openings 42 at its bottom. As the
gas is passing down through the tube 39
at high velocity some of the heated air pass-
ing through the burner will be drawn through
the openings 41 into the tube to mingle with
the gas. The mingled gas and air will escape

from: the tube 39 by way of the openings 42

at the bottom into the mixing chamber of
the burner to there mingle with the air pass-
ing through it as previously explained, the
baffle plates then operating to form a very
intimate mixture between the air and gas be-
fore passage of the mixture through the slits

in the-burner head. - The flame is formed

by the ignition of the combustible mixture
after passing through the slits in the burner
head and the slits should be so small that
the velocity of the mixture passing through
them will prevent ignition thereof before the
passage of the mixture out of the burner head.
The gasifier tube 35 is preferably slightly

larger diametrically than the burner head

1,809,920

so that it will fit over and around the head
and be in close proximity to the flame is-
suing from it.

As previously explained, air is supplied to

the burner by a fan or blower 30 and oil by
a pumg 37. Both are of common form, the
pump being preferably one of the three-pis-
ton plunger type. Both the fan and pump
are so connected that when any increase or
decrease in the speed of the driving mecha-
nism occurs the amount of air and oil dis-
charged to the burner will remain in cor-

70

%

rect proportion, maintaining the proper con-

dition for complete combustion without ex-
cess air. To this end the fan and pump are
operated by a driving shaft 45 common to
both. The fan is mounted directly upon this
shaft while the pump is driven by the shaft
45 through a worm and gear connection 46
and 47, respectively, the worm being fixed
to the shaft 45 and the gear being fixed to a
shaft 48 which operates the pump. The shaft
45 is driven by means of a motor 50. This
motor may be a constant-speed motor or one
of the variable or adjustable-speed type. In
any event I prefer as shown that the motor
drive the shaft 45 through a chain of gears
capable of imparting different speeds to the
shaft. The gears are arranged within a com-
mon gear box or casing 51 through which the
shaft 45 extends and on the sides of which
it is journaled to turn. 52 is the shaft driven
by the motor which also extends through the
gear box and is journaled to turn on the sides
thereof.- Upon the shaft 45 inside the gear
box are gears 53 and 54, respectively. Each
of these gears is borne by a sleeve 55 loose on
the shaft 45. The gear 53 is a relatively small
gear diametrically while the gear 54 is one
of much larger diameter. Interposed between
the gears 53 and 54 is a clutch-forming mem-
ber 56 splined .to the shaft 45 and making
clutch forming engagement with either one
or the other of the gears 53 or 54 as the clutch
member is moved to the right or left along
the shaft 45. -The clutch member is thus
moved by means of a hand lever 57 pivot-
ally mounted on the casing. In engagement
with the gears 53 and 54, respectively, are
gears 58 and 59 both fixed to a common shaft
60 journaled to turn on the sides of the casing.
The gear 58 is a gear of relatively large diam-
eter and the gear 59 one of relatively small
diameter. - In engagement with the gear 58
is a relatively small gear 61 fixed to the mo-
tor shaft 52. With the differential gearing
thus provided the motor operating at con-
stant speed will impart a relatively rapid
rotation to the shaft 45 when the movement
of the clutch causes the gear 53 to be locked to

this-shaft. In such case both the fan and

pump will be driven at a relatively high
speed. : Conversely the shaft 45 will be driven
at a much slower speed and accordingly the
fan and pump more slowly operated when

9%
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the clutch -is moved to lock the gear 54 t'o

the shaft 45. The arrangement is one of sim-
ple differential gearing and, as said before,

1t may be entirely eliminated-and dependénce

‘placed only upon a variable-speed motor-for-
the shaft 45 which  drives ‘the-fan

operating

In connection With« the ‘opejlj'ation ‘of the
boiler it-will be observed that both the oil and
air are highly heated before they are brought
together within the burner to form'a combus-

formed by the passage of the oil through the
gasifier tube 85 arranged within the combus-
tion chamber in close proximity to the burner;
while the air is heated by the passage thereot
through the air section 8 of the boiler through
which the flue gases are passed and also by
passage through the pipe 83 arranged within
the flue 10 through which the gases are di-
rected to escape to the chimney. ‘The ar-
rangement is also such that proper propor-

_ tions of air and gas will be directed to the

;25

30

40

burner at all times to form a proper combus-
tible mixture, and the combined air and gas
are intimately mixed within the burner before
ignition. The combustion chamber contain-
ing the burner, located as it is between the top
of the water jacket of the boiler and the air-

containing drum or head, occupies an advan-. :
tageous position in that the flame from the -

burner will be in practically intimate contact

with a relatively large water-containing sur--

face, the combustion chamber being, as said

‘before, practically ‘water-jacketed except at
the point of its door or entrance. The flow..
of hot gases out of the combustion chamber
* will be downward through the water sections
of the boiler and accordingly will be opposite:

the “direction of flow of the water which ‘is

- . from the bottom of the boiler upward to the

45
50
85

60

/5

top. As ‘the hot. gases pass downward
through the boiler the first contact will be
with the top water jacket where the water is

‘hottest, the gases then passing downward
through the cooler sections gradually giving .

up its heat until it passes into the flue. In

of the United States :—-

1. An oil burner boiler comprisin‘gfi’nu‘m- .
ber of superposed water sections. having

openings through them for the passage of hot

gases, a Water-containing dome surmounting.-

the upper one of the water sections and. co-

operating therewith to form a combustion-

chamber between them, a burner for heating
the dome from within the combustion cham-
ber, means for supplying fuel to the

to mingle with the fuel including an air: sec-

; .gaseous fuel to the burner,
this manner the temperature of the flue gases -
can be reduced to a minimum and the efficiency-
‘of the unit carried to a maximum. . b

Having thus fully described my invention,
I claim and desire to secure by Letters Patent

‘heated  thereby and thence passed to the:

‘burner,
means for supplying heated air'to the burner

tion associated with the water sections With‘

-opening through it for the passage of hot"
-gases and through which air section air sup-
~plied to the burner is passed, and a flue pas-
-sage for the escape of the gases after passage. -

downward through the water sections and airy

Behgifonh , 4 “70
-section from out of the combustion chamber.

'2.7An o1l burner;: comprising a number of -

1ing therewith to: form a.combustion chamber
between them, a burner. for heatinig the dome
from within the combustion: chamber, means
for supplying’ fuel to.the burner, means for-

'supplying heated air to the burner to mingle
~with the fuel ‘including an-air section asso--

ciated with the water sections with opening
through it for the passage of hot gases, and -
including .also a pipe leading from the air:

through: which. air. section and pipe- air sup-

said. -

-8. An oil burner boiler comprising & num-

-ber - of superposed - water sections having -

openings through- them for the passage of

-hot. :gases,; a- -water-containing dome  sur-

‘mounting the upper one of the water sections :

.superposed .water sections having openings ; -
_through them for the passage of hot gases, a. -
~water-containing dome’ surmounting: the - up- .
iper.one of the water sections-and co-operat-
tible mixture. = The oil is heated and- 2as - ing

5

80 :

85
“section and connecting with the burner:and

plied to the burner is passed, and a flue pas-
-sage for- the -escape of: gases after Passage
~downward and through the water sections and_
-air section from out of the combustion cham-
-ber, said passage extending in part upward
by the side of the boiler and containing the
pipe delivering air to the burner as afore-

00

v95

100

and co-operating therewith to. form a com-.

bustion chamber between them, an air section

-associated with the water sections with open- -
Ing through it for the passage of hot gases,
~atlue passage for the escape of the gasesafter
“passage -downward through- the water see-

105

tions ‘and .air section froin out-of the, com-

‘bustion: chamber, a burner for heating -the.

dome from within the: combustion chamber,
a gasifier associated with the burner inside -

1o -

the.combustion chamber:for supplying a hot' .~

plying oil to the -gasifier, and means for

means-for sup-

passing air through -said air section to.be -

118

burner to mingle with the hot gaseous fuel -

supplied by the gasifier. - E ,
4. Anoil burner boiler comprising a num-

ber “of superposed . water sections having
openings through them for the passage of =

120

hot  gases, a water-containing dome sur-
mounting: the upper- one of the water sec- . .
tions and co-operating therewith to form.a

combustion chamber between them, a flue
‘passage for the escape of gases after passage
downward through the water seéctions from
out of the combustion chamber, a burner for -

a bottom closure, a-burner head surmounting -

125

-heating the deme from within the combustion - -
- chamber. comprising -a- burner bedy having:



4

the body having a top closure spaced from -
the top edge of said body and a bottom mak-
ing closure with the sides of said body, said
head having, also, openings in its sides, a
central fixture inside the body of the burner
open at its opposite ends and which ends are

‘spaced respectively from the bottom closure

of said body and top closure of said head,

" means interposed between said body and cen-

10

15

20

25

30

tral fixture for closing the space between
them whereby air introduced into the cham-
ber of said body below said central fixture
will pass through said fixture, means whereby

1,809,920

against the wall of said dome from within
the combustion chamber and the hot gases
escape from the combustion chamber to pass
downward through the water sections as
aforesaid, a flue passage for the escape of
gases after a passage through the water sec-
tions, and means for supplying a combusti-
ble mixture to the burner.
DANIEL C. WOODWARD.

heated air may be supplied to the chamber

of the burner to pass through said central
fixture as aforesaid, a gasifier associated
with the burner and heated thereby, a tube
extending from the gasifier into said central
fixture and provided with openings at its
opposite ends, a nozzle plug separating the
interior of the gasifier from that of said tube,

- and means whereby oil may be supplied to the

gasifier.

5. An oil burner boiler comprising a num-
ber of water sections having openings through
which hot gases of combustion may be di-
rected to pass downward through said sec-
tions, a water containing dome surmounting
the upper one of said water sections and co-

operating therewith to form a combustion
chamber within the dome opening onto said

“top one of the water sections whereby hot

35

50

55

gases within said chamber will contact with
the interior wall of the dome and pass out
of said chamber downward through the
-water sections, said water sections and dome

being interconnected whereby water admit- -

ted at the bottom of said water sections will

pass upward therethrough and into the dome,

a burner arranged whereby heat from the
burner will be directed against the wall of

said dome from within the combustion cham- -
‘ber and the hot gases escape from the com-

bustion chamber to pass downward through
the water sections as aforesaid, a flue for
the escape of gases after passage through the
water sections, and means for supplying a
combustible mixture to the burner.

8.  An oil burner boiler comprising a num-
ber of water sections provided with open-
ings through which hot gases of combustion
may be directed to pass downward through
said sections, a water containing dome sur-
mounting said water sections and formed to
provide a combustion chamber within it
opening onto the top one of said water sec-

. tions whereby hot gases within said chamber

60

o

will contact” with the interior wall of the
dome and pass out of said chamber down-
ward through the water sections, said water

sections and dome being interconnected

whereby water admitted at the bottom of
said water sections will pass upward through

‘and into the dome, a burner arranged where-

by heat from the burner will be directed

70
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