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UNITED STATES PATENT OFFICE. |

' TAYLOR W. HEINTZELMAN AND JAMES G. CAMP, OF SACRAMENTO,
e - . _CALIFORNIA. - L

' OIL=-BURNING STEAM-BOILER.

. No. 830,833;

Specification of Letters Patent. -
Application filed November 14, 1906, Serial No. 487,281,

Patented Sept. 11,1906,

" To all whom it may concern:

- Be it; known that we, TayLor W. HEInT-

ZELMAN and JaMEs G. Camp, of Sacramento,

in the county of Sacramento and State of
California, have jointly invented a certain
new and aseful Improvement in Oil-Burning
Steam-Boilers, of which improvement the

following 1s a specification.
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The object of our invention is to provide | -

means for effectively and economically gen-
erating steam in boilers of the locomotive,
marine; stationary, and other types by the

combustion of liquid hydrocarbons, such

means being  designed to attain complete
combustion of the fuel within the fire-box
and the- application of the evolved heat to

the entire heating-surface of the fire-box

without injury to the fire-box sheets or in-

ducing leaky flues and without unduly heat-

ing the front end or smoke-arch, thereby
avoiding the objections heretofore encoun-

tered of leaky steam-pipes and tubes 1n front

_ end.

A further and special object of oar inven-
tion is to enable brick arches and walls of the
various forms ordinarily heretofore employed

" to be dispensed with, thereby materially. re-
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ducing the quantity of brick required.

The 1.aprovement claimed i1s hereinafter
fully set forth.

In the accompanying drawings, Figure 1 18
a vertical longitudinal central section through
the fire-box and adjoining portion of t%e
waist of a steam-boiler, illustrating an apph-
cation of our invention; Kig. 2, a rear view 1n

elevation of the same; Fig. 3, a vertical

transverse section on the line @ a of Iig. 1;
and Fig. 4, a vertical section through the

- Jower portion of the front wall of the fire-box,

40

illustrating a modification of structural de-
tall. - . .
Qur invention 1s herein exemplified as em-

bodied in a locomotive-boiler of the (:ardinariy |
]

- narrow and deep fire-box type; but, as wi
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appear upon & consideration of 1ts essential
structural and operative features, it is not

limited in application to this or any other

special type or form of steam-boiler, being
adapted to use in any of the various con-
structions which are provided with a fire-box
or furnace ¢nd tubes or flues leading there-
from. In the instance herein shown the in-
side fire-box 1 is of the usual form and is

closed at its top by a crown-sheet 2 and sur- |

i

rounded bjri-'vertica,l water-spaces 3, the bpt-
toms of which are closed by & mud-ring 4, as

55

in ordirary locomotive-boiler practice. The .
outside fire-box 5 is connected to the waist 6,

through which the tubes 7

pass from the -
tube-sheet 8 to 'a smoke-box of the usual

60 -

form (not shown) at the front end.of the

boiler. | |

In the practice of oar invention the
fire-box 1 is closed at bottom by a sheet or
plate metal box or casing 9, which corre-

inside .

sponds substantially in general form and lo-
cation with the ordinary ash-pan of boilersin -

descriptively referred to as the ‘‘bottom’
pan. Thebottom pan 9is closed at all points

located in 1ts .
its bottom, sides, front, and rear with a fire-

| which solid fuel is used and will be herein

. , 70
except as to a plurality of draft-opemings 10,
ont wall, and is provided on

brick lining 11, which extends upwardly fora

short distance at its sides and for a greater

In all oil-burning appliances of the type in
which a jet of atomized hydrocarbon is intro-

‘duced into the fire-box at or near its rear end

or that farther from the tube-sheet, so that
the flame from the burner is projected in the

ater 75
distance at its rear into the inside fire-box 1. . .

So

same direction as the traverse of the draft—:t. R

that is to say, forwardly toward the tube-
sheet—it has been the practice in order to
protect the tube-sheet and tubes from the
direct action of the high heat of the flame, as

35

well as to direct the heat, as far and as uni-

forml
side,g
to locate one or more transverse brick walls
or arches in the fire-box, one of them adjoin-
ing or being located a short distance in the
rear of the tube-sheet and below the tubes.

It will be obvious that brick walls or arches

as above, involve a material increase of cost,:
weight, and time required- for installation
and renewals or repairs, and, moreover, *he
defléction or change of direction of the fl. me
which they effect has not been found to ac-
complish as fully asis desirable the application

of its heat with substantial uniformity to the

surfaces of the inside fire-box.
The leading and characteristic feature of
our invention, which has been developed

with the,object of not only dispensing with

the ordinary brick walls and.arches, but also
of obtainin

as may be over the surfaces of the -
ack, and crown-sheets of the fire-box,
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a more uniform and effective ap- -

plication of the heat from the burner to the
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heating-surfaces of the fire-box than has usu-
ally been attainable when the arch is used,
consists in combining with a fire-box and a
floor or bottom pan a burner which delivers

1ts flame rearwardly or in opposite direction

to the draft above said floor without obstruc-
tion from arches, bridge-walls, or other analo-

ous members, means for supplying air to the
e-box adjacent to the burner, and a draft- |

opening in the rear wall of the fire-box above
theflevel of the burner, through which a cur-
rent of air is directed upon the fiame, which
is thereafter caused to travel forwardly be-
low the crown-sheet to the tubes by the draft
through the same. Under this construction
the hydrocarbon fuel is consimed in the fire-
box, imparting substantially uniform heat to

all the heatin%-surface thereof without direct

action of the flame from the burner upon the
tube-sheet and tubes and without highly
heating the smoke-box and contained steam-
pipes. . ' -

nder our invention we provide an oil-
burner 12, which may be of any suitable and
approved construction, various types being
familiar to those skilled in the art, and which

18 located in front of the fire-box with its dis-
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charge or delivery nozzle 12* extending rear-
Warcﬁy and opening thereinto.

stance shown the delivery -nozzle
through an opening in the front sheet of the
bottom pan 9; but it will be obvious that, if
preferreg, it may, as shown in Fig. 4, be led

through a hollow stay or sleeve in the lower .

gortion of the front water-space 3, as has
een done in a number of cases by us with

equally satisfactory results in practice. Oil

is supplied to the burner through an oil-sup-
ply pipe 13, leading from a suitable tank or

receptacle and controlled by a firing-valve

13*, which is dctuated by a hand-lever 132
through connections 14, 15, 16, and 16s.
The o1l is, as in ordinary practice, preferably

 heated by means of a superheater 17, through

-

which the oil-supply pipe 13 passes on its
way to the burner and whi

steam from the hoiler through a pipe 18, con-
trolled by a valve 19, and is atomized and dis-

- charged into the fire-box by a jet of steam

o
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admitted to the burner throuch a ipe 20,
controlled by 'a cock 21. The detailed con-

struction of the burner and its accessories is

not, as above indicated, an essential of our

invention, and the same may be varied in the

discretion of the skilled constructor without
departure therefrom. The burner shown is,
however, one which is simple, durable, and
mexpensive and is now successfully operat-
Ing in regular service.

serves to maintain draft on the fire when the
steam 18 shut off, and the exhaust-steam
blast, which is operative in running, is conse-
quently not effecting draft through the tubes.

1ncoming air, a

“downwardl

In the in-
passes

1ch 1s supplied with

A blower-pipe 22, controlled by a valve 23,

The supply of air to the fire-box for the |

- 880,888

| éombustiqn of the liquid hydrocarbon fuel is

effected below and at the sides of the burner

12 through one or more lower draft-openings
10, formed in the front wall of the bottom
pan 9. For convenience of construction, as
well as for insuring proper distribution of the

provided, and these are preferably formed of

70

lurality of draft-openings is

shorttubesgassingthrough ----- the front wall.

Alr is also admitted to the fire-box through
an upper air-supply passage 24 in its rear
wall above the level of the burner, and the

75

current of air entering through said passage

1s turned downwardly toward the flame by
an inwardl{-extending baffle or deflecting
plate 27. In the instance <hown the ordi-
nary door-opening used with solid fuel con-

stitutes the upper air-suppl passage, which -

13 controlled by a door 25, having a similar
hinged door or trap 26, which covers a trans-
verse opening in the door and is turned
to uncover said opening, as

shown in Fig. 1. The deflecting-plate 27 is

connected to the inside of the door and may

be adjusted to the angle desired for down-
wardly defleeting the incoming current of air.
 The specific construction of door, trap,; and
deflectin -plate herein shown is not claimed
in and of itself as of our invention and has
been adopted by us as being one which is
suitably adapted for the purpose.
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1t will be obvious that any other preferred

form of similarly-located air admission and

defiécting devices may be employed in the .

discretion of the constructor without- de-
parture from the spirit and operative prinei-
ple of our invention. | o

In the operation of our invention the flame

| of the mixture of atomized oil and steam

which is delivered rearwardly from the dis-
charge-nozzle of the burner passes above the
floor of the bottom pan of the fire-box, and
the draft of the exhaust, by which air is
drawn in through the draft-openings 10, be-
ing in the opposite direction tends to raise
the flame in its rearward traverse, in which

1t meets the oppositely-moving current of air

from the upper air-supply passage 24, and
thereatter passes forwardly through the fire-
box below the crown-sheet to the tubes. The
oil is found in practice to be consumed in the
Inside fire-box with a very uniform applica-
tion of heat to the heating-surfaces thercof,
and the flame produced, which is of a lemon
color, 1s soft and does not injure the crown-
sheet or tube-sheet or cause leaky tubes, a
substantial advantage having been gained in
this latter particular over appliances hereto-
fore used in the same secvice.

Our invention has been applied and is now
In service in connection with the -boilers of

I00
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several locomotive-engines, the corstruction

uscd being in all essential _fpartiﬂu]&rs stth-
stantially the same as that herein described
and shown and has in regular service com-

[30
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plied with all the requirements thereof and |
obviated objections which had been found to

exist to a substantial degree in constructions

-~ theretcfore used in similar service.
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We claim as our invention and desire to.

secure by Letters Patent—

1. The combination, with a steam -boiler
having a fire-bex closed at bottom, of means
for delivering 'a hydrocarbon flame rear-

wardly into the fire-box, means for establish-

ing a draft of air into the fire-box adjacent to
the delivery of the hydrocarbon fiame there-
into, and means for admitting air directly
into the rear of the fire-box and ahove the
level of delivery of the hydrocarbon flame.
2. The combination, with a steam -boiler
having a fire-box closed at bottom, of means
for delivering a hydrocarbon flame rear-
wardly into the fire-box, means for establish-

ing a draft of air into the fire-box adjacent to

. the delivery of the hydrocarbon flame there-

- of the hydrocarbon flame,- and means for
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into, means for admitting air at the rear of

the fire-box and above the level of delivery

downwardly deflecting the air admitted at
the rear of the fire-box.

3. The combination, with a steam-boiler
having a fire-box closed at bottom, of a hy-
drocarbon - burner.  discharging rearwardly
into the fire-box at the front end thercct, the
front of the fire-box being provided with
lower dratt-openings for the admaission of air
to the fire-box below and on opposite sides of
the burner, and the rear wall of the fire-box
having an upper air-supply passage located
within it above the level of the burner.

4. The combination, with a steam-boiler
having a fire-box closed at bottom, of a hy-
drocarbon- burner discharging rearwardly
into the fire-box at the front end thereof, the
front of the fire-box beine provided with
lower draft-openings for the admission of aic
to the fire-box below and on opposite sides of
the burner, and the rear wall of the fire-box
having an upper air-supply passage located
within it above the leverof the burner, and a

| supply passage above the level of the

a

door controlling said upper air-supply pas-
sage. ) |
.
having a fire-box closed at bottom, of a hy-
drocarbon-burner discharging rearwardly
into the fire-box at the front end thereof, the
front of the fire-box being provided with
lower draft-openings for the admission of air

' to the fire-box below and on opposite sides of

the ‘burner, and the rear wall of the i%re—bmé
having an upper air-supply passage locate
within 1t above the leve{gof the burner, and a
deﬂecting-?late projecting into the fire-box
above the level of the upper air-supply pas-
SdgeC. _

6. The combination, with a steam -boiler

The combination, with 8 steam - boiler

53
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fire-box, of a bottom pan which closes the

lower end of the fire-box, a hydrocarbon-

 burner dischacging rearwardly into the fire-
box, the front wall of the bottom pan being

provided with lower draft-openings, and the

rear wall of the fire-box having an upger air-
urner,

a door controlling said u{)per air-supply pas-
sage, and a deflecting-plate projecting into
the fire-box above the level oF sald passage.
7. The combination, with a steam - boiler
fire-box, of a bottom pan which closes the
lower end of the fire-box, a refractory lining
on the bottoms and sides of said pan, said

79
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lining extending partly into. the fire-box, a

hydrocarbon-burner located adjacent to the
iront of the fire-box, in position to discharge
its flame thereinto above the hottom of said

30

pan, the front wall of said pan being pro- .

vided with a plurality of lower draft-open-
ings, and the rear wall of the fire - box havin
an upper alc-supply passage-above the level
of the burner, and a deflecting-plate project-
ing into the fire-box dbove the level of said
passage.
TAYLOR W. HEINTZELMAN.
JAMES G. CAMP.
Witnesses:
Wirtiam A. GETT,
G. R. HOLZINGER.
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