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Vapor-Generating Burner.
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UNITED STATES

PATENT OFFICE.

FRANCIS H. SHEPHERD, OF DAVENPORT, IOWA, ASSIGNOR TO SHEPHERD
VAPOR GAS CO,, OF SAME PLACE.

IMPROVEMENT IN VAPOR-GENERATING BURNERS.

Specification forming part of Letters Patent No. 221,113, dated January 7, 1879 ; application filed
November 14, 1878. ‘

To all whom it may concern:

Be it known that I, FRANCIS H. SHEPHERD,
of Davenport, Scott county, State of Iowa,
have invented a new and useful Improvement
in Vapor- Generating Burners and mode of
attachment of same to street-lamps; and I
do hereby declare that the following is a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification, in
which— .

Figure 1 is a vertical longitudinal central
section of my improved vapor - generating
burner, enlarged, and disconnected from the
fluid-reservoir and street-lamp. Fig. 2 is a
vertical transverse section in the line x z of
Fig. 1. Tig. 3 is a vertical-transverse section
in the line y y of Fig. 1. TFig. 4 is a detail
view of one of the packing-beads of the sup-
ply-tube. Tig. 5 is a perspective view of a
street-lamp with the fluid-reservoir and the
vapor- generating burner applied to it; and
Fig. 6, a detail view of the oil-reservoir and a
portion of its conveying-tube; and Figs. 7 and
8 are end and top views of the same detail.

My invention relates to an improvement in
that description of vapor-burner which em-
_ ploys an auxiliary burner or jet for vaporizing
the fluid in its flow from the reservoir which
~ contains it to the main burner or jet which
produces the flame for illumination.

The nature of my invention consists in cer-
tain constructions, combinations, and arrange-
ments of parts, as hereinafter deseribed and
specifically claimed, whereby cheapness in
construction, durability, and convenience of
manipulation are secured; also, convenience
and cheapness of repair, and of application to
a lamp-post are afforded; also, all inconven-
ience from too rapid flow of oil from the reser-
voir to the auxiliary and main jets is avoided;
also, great nicety of adjustment of the supply
of unoxidized vapor to the aunxiliary burner
used for generating the vapor from. the fluid,
and of the vapor or gas generated to the ox-
idizing - chamber’ and main jet or burner is
effected; and also a vapor-generator is pro-
duced in which the unoxidized vapor is used
for heating the plate and its adjuncts for eon-
verting the fluid into gaseous vapor, and the

chamber in which the air -is mixed. with the

“vapor is located remote from the chamber in

which it is generated, and thus only unox-
idized vapor is passed through the heating-jet
and then used for heating purposes, and only
vapor which is oxidized on its way to the illu-
mination-jet is used for illumination.

The whole arrangement is also such that the
draft of the heating-jet is maintained while the
heater and nearly every part of the generator
are inclosed in a jointed case, which can be
opened and closed without being detached
from the apparatus.. The mixing or oxidiz-
ing chamber is also detachable, for the purpose
of allowing access to the removable needle-
hole collet, and the replacement of the collet
when it is worn out by a new one, thus saving .

-the expense of a new generator and vapor-

burner.

The generator and burner A ‘is formed
mainly of a single casting of metal, adapted
for having the various apertures and passages
drilled in it, as shown in the drawings. The
casting is formed with two downwardly-di-
vergent limbs, a b, which are united near their
upper ends by a horizontal branch,¢. On one .
of the limbs a vertical branch, d, is formed,
starting about midway of the height of the
limb @, and terminating & short distance above
the top of the same. . :

The casting is formed with a collar and
short lateral and longitudinal extensions, as

ate f ghijk,and also with a conical exten-

sion, &/, on the inner lower portion of its limb
@, and a broad surface-plate, [, on the lower:
inner portion of its limb b, as shown in Figs.
1 and 2 of the drawings.

The limbs ¢ and b are drilled downward
through the extensions ¢ j to a point a little
below the centers of the extensions g h; and
the branch ¢ is drilled horizontally throngh
the extension % to a point which intersects the
chambers m m! of the limbs ¢ and . The pas-
sage m? thus formed in the branch ¢ is the
means of communication from chamber m to
chamber m!. The drill-holes in the extensions

i j k are plugged. gas-tight by square-headed
serew-plugs n nt'#?, which can be removed for
cleaning out the chambers m m! and passage
m? The extension g is drilled eylindrically
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until it intersects the chamber m!, and then a
conical drill is made to drill a conical passage
through the conical extension %'. By this op-
eration an auxiliary jet-tube for heating pur-
poses is formed at &’. The passage formed in
the extension ¢ is screw-tapped, and a regu-
lating- S(,rew, g', having a reduced cylindrical
end, ¢?, is fitted to 1‘5,_as shown. The exten-
sion h is drilled through, so as to have the
passage W/ formed in it intersect the chamber
m of the' limb b. For a short distance the pas-
sage &' is enlarged by a counterbore, and into
this enlarged portion a tube, D? is inserted,
as shown. This tube connects with the sup-
ply-reservoir G, as will be presently described.
The branch d of the metal casting for the
_burner and generator A is drilled -downward
to near its bottom, and a chamber, m?, is there-
by formed; and the extension f of this branch
is drilled through horizontal with a cylindri-
cal drill until the chamber m?® is intersected
by the passage formed in the extension f, and
then a conical drill is used to drill a conical

jet-passage, m*, through the outer portion of

the limb « of the casting, and thereby form a
jet communication between chambers m m!
and chamber m3 The passage in the exten-
sion f'is constructed and provided with a regu-
lating-screw, ¢!, in the same manner as the
passage in extension g. On top of the branch
d a removable collet, D, with a needle-hole
through its top, is fitted, so as to rest upon
the collar ¢, as shown. On the outside of the
" collar e, at opposite pomts vertical air-grooves
" p are formed, as shown in Fig. 2.

Around the collar of the branch d a long
tube, I, is fitted by means of a tapering joint,
and on top of this tube the main gas or vapor
burner or tip I, with slit in it, is fitted.

Between the slitted portion of the burner F
and the collet D a vapor-mixing chamber, D,
is formed, as shown.

The casting of the generator and burner A
has lugs ¢q ¢ formed on it, and through these
lugs pins » + are passed. On the outer ends
of the pins » flanged and flaring plates G G

~arehinged. These plates G, with their flanges,

form a vertical draft-chamber, and exclude
lateral blasts of air from the jet at &/, and also
confine the heat which is produced for gener-
ating the vapor between the limbs « and b
until it escapes over the top ends of said
plates. -

From an 1nspect1011 of the drawings it will
be seen that the flanges s s of the plmtes G fit
against the surfaces of the limbs @ b, and thus,
in conjunction with these limbs, form a py-
ramidal-shaped tube, open at top and bottom.

The tube D? is packed with beads, or beads
and asbestus, as signified in Fig. 1 at H. This
packing is confined at both ends by wire-gauze
diaphragms ¢ {. Beyond this packing a sup-
ply-cock, %, is provided. Trom the cock u the
pipe or tube D? is extended up to and in com-
munication with the fluid-reservoir C, it being
first passed through a hole, v, in one of the
inclined frame -pieces of the street -lamp I.

The fluid-reservoir is provided with an eye-lug
or loop-extension, x,and the street-lamp frame
I with a hook, . The loop @ is passed over
the hook 9, and by such means, together with
the tube - D?, which is passed down through
the hole » of the lamp-frame, the reservoir is
firmly held in an inclined position on the out-

side of the lamp-frame, as shown in the draw-

ings.

The operation is as follows: Qil is supplied
from the reservoir C through the supply tube
D? to the cock w. The ﬂ‘tme of a spirit-lamp
is now applied directly under the hinged plates
G and heater-plate surface [, and when these
parts are sufficiently heated, which occurs in
about ten or fifteen seconds, a small quantity
of fluid is allowed to flow through cock « (by
opening said cock) into the packed pipe D2
This fluid percolates slowly through the beads,
or beads and asbestus, and, entering at 7/,
strikes against the inner side of hot plate-sur-
face 1 of chamber m, and by the action of heat
thereof is vaporized and caused to fill the
chamber m, passage m? and chamber m'. The
flame of the lamp may now be withdrawn and
the jet-tube &' opened by turning back the reg-
ulating-serew ¢' opposite to it. This done, the
jet from tube &' is lighted. The flame from
the jet at &/ strikes the outside of the broad
surface-plate ! of limb b centrally, and spreads
laterally in opposite directions, and thereby
heats the fluid at the moment of its entrance
into chamber m to such an extent as to in-
sure its vaporization. The full flow of fluid
is now torned on at the cock w. In time the
limbs « and b become intensely hot, and the
unoxidized substance ascends in chamber m
through passage m?, and descends into cham-
ber ml and passes out of the jet at &'. The
g’tseous vapor which cannot escape at &’ be-
comes compressed inchamberm?, and, the serew
¢' opposite passage m?being turned back, it
escapes through the open comcal Jjet-passage
m* into the ch‘unbel m?, and from thénce flows
through the needle- hole of the removable col-
let D into the mixin g or oxidizing chamber D',

Here the gaseous vapor is met by currents of

air, which flow into the chamber D* through
the upward-ascending channels or. grooves p
p, and, when thorouohly oxidized, escapes
thlough the slit of the burner F, and is burned
for the purposes of 111um1natlon

The mode of attaching the reservoir to the
street-lamp frame by means of a hook and

“loop, and the conducting-tube passed through

a hole, as shown, is of Value, since it avoids
expense in the application of the invention.

The bead packing, or a packing of beads and
asbestus mingled together in the tube D?, af-
fords advantages, as the same controls the
flow of the oil, and is not liable to become
clogged and corroded.

The arrangement of the heating surface-

plate I opposite the point where the 011 firsten- -
ters, in connection with the upward and down- .

ward flowing of the vaporized unoxidized sub-
stance through the limbs b and « of the gener-
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ator, together with the discharge of the vapor
at &’ for heating purposes, and its discharge
above & through the jet-passage mt, is a very
eitective mode of insuring perfect vaporization
of the fluid before it arrives at the mixing-
chamber D L

The application of the regulating-serews ¢t
on the side of the generator and burner A is a
very useful improvement, as by this plan lon g
screws extending vertically through the pas-
sages leading to the jet-tubes are dispensed
with,

The employment of screws of the construc-
tion shown for regulating the flow of the
gaseous, vapor is important, as they not only

. serve for shutting off the gaseous vapor, but
also for eontrollin g its extent of flow, the up-
per screw ¢' serving to regulate the size of
the main jet to the minimum and maximum.

The removable collet D enables the user to
take off & worn-out collet and replace it with
a new one at trifling cost. ‘

The air-passages and air-chamber, whereby
the vapor is oxidized before it passes through
the main buarner, insure a rich inflammable

- vapor for the flame-burner.

The hinged plates G, together with their
flanges s, form a draft-tube, which insures a
supply of air to the vapor-jet at k', and at the
same time contines the hot air about the limbs
@ and b of the gencrator and burner A; and
the plates, by being hin ged, afford convenience
for ready access to the jet .

The asbestus packing, with the beads min-
gled with it, will not only serve to prevent too
rapid flow of the oil from the reservoir, but will
also prevent the passage of too much heat to-
ward the fluid-reservoir, and thus accidents
from explosions at the reservoir will be pre-
vented. i

Having described my invention, what I
claim is—

1. The single casting for a vapor burner and
generator, consisting of the limbs @ b, branches
¢ d, extensions f g h i j k, collar e, surtace I,
lugs ¢ ¢, and conical extension E', substantially
as and for the purpose described.

2. The single casting for a vapor burner and
generator, provided with passages and cham-
bers drilled into it ‘in the lines of the exten-
sions f'g 4 j ¥, and down the branch d to the
passage in extension f, substantially as and
for the purpose described.

3. The combination of. the chamber m, pas-
sage m?, chamber m', jet-passages at k' and m?,
and heating surface-plate I, and chamber m?,
substantially as and for the purpose deseribed.

4. The chamber m!, with its- jet-escape pas-
sage at k' for the unoxidized vapor opposite

the vapor-generating chamber m, and with a
Jjet-escape passage, m4, on a higher plane for
the vapor to pass to the oxidizing-chamber
and thence to the main burner, substantially
as and for the purpose described.

5. Theregulating-screws ¢!, applied horizon- -
tally and opposite the vapor-jet passages at_
m*and ¥, in combination with the chamber
m!, passage m?* and chamber m, for the pur-
pose of controlling the escape of the vapor
from the chamber m!, and for regulating the
size of the main jet and heater flame, substan-
tially as and for the purpose described.

6. The casting, of angular or arched form, -
with chambers and passage thereof of corre-
sponding form, the said chambers or passage
being tubes of themselves, and connecting
with one anotherin the manner shown, where-
by the vapor is generated at the lower portion
of chamber m, and is then compelled to pass
upward in contact with heated surfaces, then
horizontally, and then downward to the aux-
iliary burner at &/, substantially as and for the
purpose described.

7. The combination of the removable collet
D, having a needle-hole in its top, and the
chambers D! m® m! m, passages m? m*, and main
burner or tip F, substantially as and for the
purpose described. : '

8. The air and vapor mixing chamber D',
formed by a removable tube-section, B, in com-
bination with the chamber m? passage mt,
chamber m!, air-passages p p, and main burner
F, substantially as and for the purpose de-
scribed. -

9. The hinged and flanged plates G G, in
combination with the vapor burner and gener-
ator, substantially as and for the purpose de-
scribed. ‘

10. The combination of the reservoir C, ap-
plied in position by the devices -described,
supply-tube D?, bead or bead and asbestus
packing H, and the vapor burner and gener-
ator, substantially as and for the purpose de-
scribed.

11. The reservoir C, having the loop or.eye-
lug #, in combination with the lamp-frame I,
having a passage, v, and with the tube D2, sub-
stantially as and for the purpose described.

12. The combination of the vapor-burner tip
F, chamber D', having air-inlets between the
tube E and collar ¢, the removable collet D,
having an aperture in its top, and the cham-
ber m? substantially as and for the purpose
destribed.

FRANCIS H. SHEPHERD.
Witnesses:
A. MINER,
WM. Rica.




