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-~ To all whom it may concern:

10

- be cheaply manufactured and easily

15

Be 1t known that I, Sterring Krriort, of
Newton, county of Middlesex, State of
Massachusetts, have invented an Improve-
ment 1n L1qu1d Hydrocarbon Burners, of

Tt which the following 1s a spectfication.

This invention relates to hiquid-hydrocar-

“bon burners especially adapted for small

steam boilers for automobiles.

The invention has for its object to 1m-
prove and simplify the construction of the
burner to the end that the parts thereof may
assem-
bled; that any liquid hydrocarbon which
may ‘enter or form in the compartments of

* the burner may be conducted toward the
~central part thereof, and at such point per-
~ mitted to escape; that the inlet orifice to the

20

burner may be employed as an exit for any
ligquid- hydrocarbon which ‘may enter or form
in the burner; that the mixing tube or tubes

may be supported in such manner and in

. such relation to the bmnex as to deliver the

25
 to the burner may be distributed equally to

mixture of gas and air at the central part
thereof ; that the mixture which is delivered

all parts of the burner; that the vaporizer
may be heated by the burners and also by

the pilot-burner; that the pipe connecting

the vaporizer with the jet-nozzles may be
heated ; that the support for the jet-nozzles

may be_ heated ; that the support for the jet-

- nozzles may be so arranged with respect to

- 35

‘the burner as to be heated by its intimate
contact therewith.

The 1nvention also has for its object to
construct an improved form of support for

- the jet-nozzles; also an i1mproved form of

40

 filter which is contained in said support for

the jet-nozzles; also an improved form of
jet-nozzle.
The invention also has for its object to

 construct an improved form of pilot-burner

45

for the vaporizer whereby a flame of large
area may be produced in proximity to the

- vaporizer, which will not readily blow out
~even under extraordinary conditions; also

50

to provide means for determining the quan-

tity of liquid-hydrocarbon which is deliv-
ered to the pilot-burner, and means for regu-
lating 1ts delivery.

Flo‘ure 1 1s a vertical section of a liquid-

: hydrocarbou burner embodying this inven-

tion, and the pilot-burner, a portion of a
boiler being also shown for the purpose of
1llustrating the application of the burner

Ll o L B R P T

thereto. Fig. 2 is a plan view of the top
burner phte Ifig. 3 1s a plan view of the
bottom burner plate I'ig. 4 is a vertical sec-
tien of a portion of the burner plates taken
on the dotted line 4—4 Fig. 2. Fig.
tical section of a portion of the bmner plates
taken on the dotted line 5—5 Fig. 2. Tig.
6 1s a vertical section of the jet- nozzles and
support therefor. Flg. 7 is an enlarged sec-
tional detail of one of the ]et- nozzles. g,
8 1s an enlarged sectional detail of the cen-
tral portion of the burner.
are details of the filter which is contained
in the support. for the jet-nozzles. TFig. 11
1s an enlarged longltudm‘ll vertical section
of the pllot-burnel Fig. 12 is a vertical

section of the refrulatmﬂ-vfllve for the pilot-

burner.

The burner comprises essentially a top-
plate ¢ and a bottom-plate b, both circularly
formed and of substantially the same diame-
ter, each having a marginal flange «’, 0’, of
apploumatdy “the same ‘ﬂldth and each
having upon one side of it a dmm(,tuc‘llly
dlE:-pO%‘ed rib a2, b2 The flanges and ribs of
both plates ave planed off fo present flat
faces, so that when the two plates are super-
1mposed, the flanges and 11bs thereof will
abut. Tnside the ﬂ.:mnes and ribs, each plate
1s hollowed out or dlshed so that when the
two plates are placed one upon the other two
tight compartments are formed between
them which are separated by the abutting
ribs. The two plates are rigidly secured
together by screws ® which extend through
the flanges thereof and by screws «*, which
extend thmuﬂ'h the ribs. A cnculally
formed shell 1s thus produced. One of the
burner-plates, as for instance, the top-plate
¢« has several ears «° extending from its
flange which receive bolts a® of Thook- form,
or of any other form, which connect the
burner with the bottom of the boiler. The
top-plate @ has several upwardly extended
elongated projections or ribs «¢’, inverted V-
shaped in cross section, which are made hol-
low and are in open communication with
the compartments formed by the two con-
nected burner-plates, and the tops of said
projections are slitted for the passage of the
mixture. All of these projections except
one, extend from side to side of the burner-
phte the excepted projection terminating
a short distance from the side to leave a
space- between its end and the side of the
burner plate for the pilot-burner, to be de-

5 1s a ver-
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15

2

parallel rows of exit orifices for the mixed
oas and air.. The bottom plate & has formed

in its upper side two or any other number

of elongated depressions 6° which extend

from points near the center to one side there-

of. These depressions are preferably ar-

ranged in parallelism and their outer ends

terminate Inside of the marginal flange 0’.
These depressed portions are open at their
outer ends and at the top and are provided
at their inner ends with upright end walls.
A mixing tube ¢ is arranged in each depres-
sion, which extends from the outer end
thereof to a point near the inner end wall.

'The mixing tubes are made cylindrical and

of a size to substantially fit and thereby fill

- the depressions, but as the inner ends of said

20

25

35
~ located at the end of the mixing tube, oc-

The top

tubes terminate a short distance from the
inner end wall of the depressions a well or
space is formed at the inner end of each de-
pression which is in open communication

with the compartment above it.

The depressions are arranged one 1n each

compartment of the burner, so that at points
near the center of the burner each compart-
‘ment has a well or space at the end of 1ts

mixing tube which receives the mixture and
delivers it to the compartment above 1t. The

inner end of the depression forms the inlet

orifice to the compartment of the burner.
surface of the bottom burner-plate
inclines from its marginal flange toward 1its
center, as represented in Hig. 1, so that the
inlet orifice to each compartment, which 1s

~ cupies a position at the extreme lower level.
" By inclining the top surface of the bottom

40

45

plate any liquid-hydrocarbon which may en-

ter or formn in the compartments of the
burner will have a tendency to flow toward
the center, so that it may escape through
the inlet orifices.

around each inlet orifice, as shown 1 Fig.
3, and the liquid-hydrocarbon 1s permitted
to escape along the portion of the orifice
which 1s not provided with a flange. The

~ flange extends around that portion of the

50

55

60

65

inlet orifice opposite the end of the mixing
tube and is provided particularly for the
purpose of deflecting gas upward and there-
by preventing it- from being forced across
the burner. | _

Above the inlet orifices, a deflecting-plate
b® is located, which 1s attached to the burner-
plates. This plate is made large enough to
deflect the vaporized mixture to all parts of
the burner-compartments, so that 1t will be

i

caused to escape from all of the openings in
‘the top burner-plate with substantially equal

pressures.

d represents the vaporizer, which is made
as a spiral coil, connected at one end with a
supply pipe d’, and at the opposite end with

A flange b* is formed on
the top surface of the burner-plate partially -

093,665

seribed. The top plate thus presen.ts several y a cross-ﬁtt‘ing_ which supports the jet-noz-

zles. The vaporizer coil is located 1n a plane

above the tops of the burners near one side .

thereof, and the cross-fitting 1s arranged
below it. An upright branch d* of the
cross-fitting 1s screwed onto the end of a
pipe d* which, as herein shown, is an exten-
sion of the vaporizing coil, but which may

be made as an independent section connected

to the vaporizing coil, and the horizontal

70

75

branches d* d°, thereof extend in opposite

ways from said upright branch. The outer
ends of the horizontal branches are closed by

screw-plugs d°. Near the extremity of each

horizontal branch and on the under sides
thereof an opening is provided 1nto which 1s
screwed a Jet-nozzle d7. The jet-nozzlesare

R0

made alike and each consist of a plug having

a cylindrical screw-threaded end portion &,

see Fig. 7, which enters a hole in the hori-

zontal branch of the cross-fitting and a
quadrahgular or parallel sided end portion
d° adapted to be engaged by a wrench. Hach
plug 1s formed with an internal recess d*°
which is in open communication with the
cross-fitting, and at or near the bottom of

sald recess, at one side of the plug, a small

orifice d*? 1s formed through which the hy-
drocarbon in vapor or other form issues in
the form of a jet. The cross-fitting has a
branch d** depending from 1t opposite the
upright branch which 1s adapted to serve as
a drip. This branch 1s closed by a screw-
plug d**, which may be easiyl removed when-
ever desired. ' o |
A filter d*° is placed in the cross-fitting.
It 1s contained essentially in the depending
drip branch and extends up into the up-

i

right - branch, being thereby located at the .
junction of the several branches of the fit-

ting. Tt is composed of a strip of wire

85

95
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oauze, see Fig. 9, made wider at one end

than at the other, which is coiled upon itself,

the narrow end of the strip being upon in-

side of the coil, so that when coiled a recess

110

of conical form 1s provided at the upper end,

as shown in Fig. 6. _

The cross-fitting is arranged with 1ts up-
right branch 4® in a recess formed 1n the
marginal flanges of the burner-plates, and
with its horizontal branches d*, ¢°, 1n en-
oagement with the under side of the lower
flange, and when so disposed the fitting 1s
in intimate contact with the burner and the
depending jet-nozzles are disposed opposite

the inlet ends of the mixing tubes. By ar-

ranging the fitting in intimate contact with
the burner it is kept intensely heated by the

115

120

heat of the burner which is conducted to it. |

The vaporizer is located above the pilot-
burner £, within theinclosing shell ¢, and
the pipe leading therefrom, which 1s con-
nected with the cross-fitting, extends down
inside of said shell adjacent the pilot-burner.

‘ The pilot-burner f is located above the top

125

130 .
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- a large surface a flame of large area is pro-

003,665

burner-plate, at the end of the short projec-

tion, and as the vaporizer 1s located above
the pilot-burner, it receives no direct heat

from the burners &', hence means are herein

provided for deflecting the heat from the
burners @', which are located at each side of

"~ the vaporizer, and such means consists of a

- curved plate ¢” disposed above the vaporizer,
" which is attached at one end to the side wall

10

in any suitable manner, and which extends
downward at each side over the tops of the

. adjacent burners a7, to concentrate the heat

15

90

~ ceptacle and held. The delivery pipe f?

at the vaporizer.

" The pilot-burner for the main burner
herein employed consists of a permeable
body of refractory material, represented at 7,
and contained in a receptacle f’, of any suit-

‘able shape and dimensions, which 1s open at
~ the top to thereby expose the surface of said

permeable body. The permeable body of

- refractory material may consist of asbestos

or sand, or any equivalent material, but I
prefer to employ asbestos as 1t may be com-
pactly arranged and formed into a body
which may be conveniently placed in the re-

~ leads to said receptacle and has at 1its ex-

30

tremity a nozzle f2, which passes through the
end wall thereof and extends along the lower
part of the permeable body for a consider-
able distance. The nozzle f2, which may be

 of any suitable construction, is perforated

-

to provide for delivering the liquid-hydro-
carbon to all .
The liquid-hydrocarbon which 1s delivered |

parts of the permeable body.

to the receptacle will be drawn up or other-

 wise caused to rise In sald receptacle, and

when lighted will burn at the exposed sur-
face of the permeable body which 1s con-
tained therein. As said permeable body has

- duced which very efficiently heats the vapor-

o - 45

1zer beneath which the pilot-burner is

located and which cannot be easily blown out.

even under extraordinary conditions. As
the vaporizer 1s herein shown as an elon-

- gated body, the receptacle containing the

permeable body of refractory material is

. likewise elongated so as to comprehend a
80

heating area approximately coextensive with
the vaporizer, but the dimensions of the re-
spective parts are immaterial. The delivery

~ pipe f? leads from a sight-feed indicator and

conducts the liquid-hydrocarbon to the re-

F 4

ceptacle f”. The sight-feed incdicator herein

- shown consists of a glass tube f* supported

60
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-otherwise.
“hole through 1t, preferably countersunk at

- 1n upright position by and between a pair
of end plates f5, ¢, of circular or other form, |

which are connected together by bolts #* or
The lower plate f5 has a center

its upper end, and the delivery pipe f2 is
connected to said plate, being fitted or
screwed 1nto said hole. -The upper plate f°

likewise has a center hole through it and has

1 on its under side a drip nozzle f® of conical

or other form through which said center

hole extends and has on its upper side a boss
7? through which saild center hole also ex-
tends. A section f1° of the supply pipe is
fitted or screwed 1nto said boss and thereby
connected with the upper plate. The liquid-
hydrocarbon which is delivered to the sight-
feed 1ndicator passes through the center hole
of the upper plate and drips from the noz-
zle 78, and the drops falling from the nozzle
pass through the glass tube and enter the de-
livery pipe which i1s connected with the
lower plate, to be conducted by said pipe to
the receptacle /. In lieu of this particular
form of sight-feed indicator any other suit-
able form may be employed. By means of
a sight-feed indicator of this or any other
form the quantity of liquid-hydrocarbon

which 1s delivered to the pilot-burner is

70

75

80

85

known by counting the number of falling

drops per minute. _
Connected in the delivery pipe, above the
sight-feed indicator, is a regulating-valve, of

any sultable construction, by which the

quantity of liquid-hydrocarbon which is
allowed to pass through the indicator may
be regulated. The regulating-valve herein

shown, see I'igs. 1 and 12, is of the needle-

valve variety, and comprises a case f'? to the
opposite ends of which sections f*° and f?
of the delivery pipe are connected, a parti-

| tion wall f** arranged in said case having a

passage f'* through it formed with a conical

valve-seat, and a conical ended spindle 15 or

stem having a screw-threaded portion which

extends through a suitable stuffing-box and

90

95

100

which 1s provided with a hand wheel f1¢ by -

which 1t may be turned and thereby ad-
justed. The spindle may be turned to move
its conical end into the passage f** and close
it, or to move said conical end any distance
away from said passage to thereby regulate

the flow of liquid-hydrocarbon through the
| valve.

e. By watching the indicator and
manipulating the regulating-valve the sup-
ply of liquid-hydrocarbon may be regulated

minutely. _

When starting the pilot-burner the valve
may be opened wide to provide a continuous
flow of liquid-hydrocarbon, if necessary, but
subsequently 1t will be partially closed and
adjusted to supply the quantity required.

| The section f'* of delivery pipe leads from

a supply tank of any suitable shape and size
which contains liquid-hydrocarbon, or alco-
hol or equivalent.
- Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent 1s:—

1. A liquid-hydrocarbon burner consisting -
of two plates secured together, each recessed

on its side adjacent the other, the top-plate
having a plurality of exit orifices and the

' bottom-plate having its upper surface in-

105

110

115

120

125

130
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clined toward the center and having an elon- |

cated depression extending from near the
center to near the edge, provided with an up-
right wall at its inner end and a mixing-tube
alranﬂ'ed in said dep ressmn which terml-
nates 1n front of the end wall thereof and
forms 1n conjunction with said end wall an

~inlet-orifice, substantially as described.

10

| 15

2. A hqmd hydrocarbon burner consisting

of two plates placed one upon the other and
secured together, each recessed on its side
adjacent the other, the top-plate having a
plurality of exit orifices and the bottom-
plate having an elongated depression extend-
ing from near the center to near the edge
prwlded with a wall at its inner end, a mix-

ing-tube arranged in said depreqsmn and
- terminating near the inner end thereof and

20

forming in conjunction with the end wall

thereof an inlet-orifice, and a flange extend-
ing upwardly around the inner end of said
depressmn substantially as described.

. A liquid-hydrocarbon burner consisting

'of two plates placed one upon the other and

secured together, each recessed on its side

~adjacent the other, the top-plate having a

plurality of exit orifices and the bottom-
plate having an elongated depression ex-

- tending from near - the center to near the

30

39

edge prowded with a wall at its inner end, a -
-mixing-tube arranged in said depression and

terminating near the inner end thereof and
forming in conjunction with the end wall
thereof an 1nlet-orifice, and a flange extend-
ing upwardly around the inner end of said
depression, and along the sides of said de-

- pression to points back of the end of the

40

45

mixing-tube, substantially as described.
4 A 11qu1d—-hyd1 ocarbon burner consmtmcr
of two plates placed one upon the other and

secured together, each recessed on its side ad-

jacent the other the top-plate having a plu-
rality of exit orifices and the bottom-plate
having its upper surface inclined toward its
center and having an elongated depression

extending from- near the center to near the

edge prowded with a wall at its inner end, a

- mixing-tube arranged in said depression and

a0

| termmatmo near the inner end thereof and

forming in conjunction with the end wall
thereof an inlet-orifice, and a flange extend-

ing upwardly around the inner end of sald |

depression, substantlally as described.

993,665

5. A liquid-hydrocarbon burner having its
top-plate pmwded with several rows of exit
orifices extending from side to side thereof,
and a short row of exit orifices, a

ces, a vaporizer located above 1t,

of exit ori

and a curved plate located above said vapor-

1zer which extends over the adjacent rows
of exit orifices at opposite sides of said va-
porizer, substantially as described.

6. The combination with the vVaporizer of

a liquid-hydrocarbon burner, ot a fitting con-
nected with said vaporizer having a plu-

rality of jet-nozzles and passages lea,dmg to

55

pllot- _
burner lomted at the end of said short row

60

65

all the jet nozzles, and a filter arranged in

sald fitting across said passages consmtmfr of

a tapering strip of wire-gauze coiled upon

70

itself to form a cylinder with a conical re-

cess at 1ts upper end, substantially as de-

| scribed.
7. The combination with a vaporizer of a

liquid-hydrocarbon burner, of a fitting con-
nected with said vaporizer having a plu-

75

rality of jet-nozzles and passages leadmﬁ' to

all the jet nozzles, and a filter-space with an

| opening leading thereto made large enough

to provide for the removal of the filter, a
filter contained in said filter-space which
crosses the passages leading to all the jet-
nozzles, and a closing-plug for said 0pen1n
Substantmlly as described.

-8. A liquid-hydrocarbon burner having a

80

80

top-plate promded with exit orifices and re-

cessed to receive a pilot - burner, a pilot-

burner contained in said recess consisting of

a permeable body of refractory material con-
tained 1n an open-topped receptacle, means

for delivering liguid material thereto, a va-
porizer armn@ed above said pilot- burner

and a curved plate arranged above said va-

90

porizer having its side portmns extended

from the exit orifices adjacent the pilot-
burner, whereby the heat is defl ected onto
both the vaporizer and the exposed surface

of the pilot - burner, substfmtlally A de- -

seribed.
In testimony whereof I have 10*1’16(1 my

name to this Speclﬁcatlon n the presence of_

two subscribing witnesses.
' STERLING ]]LLIOTT
 Witnesses:

B. J. Novazs,
H. B. Davis.

95

100

Copies of this patent may be obtamed for five cents each, by addressing the * Commlssmner of Patents, -
| Washington, D. C.”
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