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1o all whom it muay conceri:

Beit known that I, Harrer F. SwvrThH, a citl-
zen of the United States, resicding in the city
and county of Phlladelphm Smte of Pennsyl-
vania, have invented a new and useful Im-
provementin Vapor-Burners, of which the fol-
lowing is a specification.

- My invention consists of a novel construc-
tion of a vapor-burner wherein the hydrocar-
bon issupplied thereto inasimple and effective
manner and novel means are provided for reg-
ulating the supply of vapor, for starting the
burner, and for preventing injurious dratts.

The invention further consists 1n other im-
proved features, all as will be heremafter
fully set forth, and pointed out in the claims.

Figure 1 represents a vertical section of a
vapor-burner embodying my invention. Hig.
2 represents aplan view, in detached position,
of the air-intake for the burner, to be herein-
after referred to. FKig. 3 represents a sec-
tional view of the generator employed, the
section being taken online @ «, Fig. 4. Hig.
4 represents a section on linez z, i 1. 1. Fig.
5 represents a vertical sectional view of the
regenerator, to be hereinafter referred to, the
section being talkken on line 7 v, Fig. 3. E 1g.
6 represents a side elevation of the burner em-
ployved, a portion of the starting device coact-

1ng therewith being 5]'1own in section, the sec-

tion being taken on line # #, Fig. 7. Fig. 7
represents a top plan view “of the hurners,
starting device, and their adjuncts. Fig. 8

represents a sectionon line v ¥/, Fiﬂ 6. F‘iu

", Fig. 6.

view 01:

9 represents a séction on line &

Fig. 10 represents a vertical %ectmna
Fig.
sents, on an enlarged scale, a sectional view of
the burner- -cap in  detached position. Fig. 12

vice which 1s attached to the bottom of 'Lh{.‘
olobe, the section being taken on line &’ &,
blg. 1. Fig. 13 representsalongitudinal sec-
tional view of the combination-valve em-
ployved to control the flow of fluud leading
from the governor to the starting device and
to be hereinafter referred
FHie. 14 represents a perspective view

to.

showing the supporting device for the lamps
and their manner of attachment to the hot-air

11 repre-

ecting de-~

Tig. 15 represents a vertical sec-
mployed, the

cylindexﬁ
tional view of the governor e

same being shown in detached position. Fig.
16 represents a perspective view of the start-

ing device, burners, and their adjuncts. Fig.
17 represents a detail view of the lower gov-
ernor-valve sten.

55

Similar numerals of reference indicate cor-

responding parts in the figures.
Referring to the drawings, the hydrocarbon

or other fluid is supplied to the reservoir 1

through the tube 2 upon the removal there-
from of the screw-cap 3, {(seen in Fig. 1,) it
reing understood that the reservoir 1 1s1n the

presentinstance substantially annularin shape ¢

and is inclosed within a hood: 01 casing 4, as
will be understood from Fig. The reser-

voir 1 having been filled, 1t w111 he understood

that the oil or hwh ocarbon will flow through
the porta or strainer-holes 7 and through the
strainer 7° into the space 6 within the tube 5
and Lhence down past the valve 8 into the
chamber 9, having the removable drip-plug
9%, and thence out the pipe 10 into the cham-
ber 11, from which lead the ports 12 and 13,

which are controlled by the valves 14 and L,».,,..
respectively, which are manipulated by the
| handles 16 and 17, which project outside of

the casing 18. It will be understood that
when the valve 14 is unseated and turned into
its extreme position the thre eaded cone or rear
portion 18 will seat itself against the plug 19,
thereby forming an thf:*u,m seal and prevent-
111‘5 ledl 0.6,

20 (]Gb.lgﬂ&tﬂs a pipe leading trom the port
13 to the fitting 21 and discharging into the
passage 22, which leads into the Tower portion
of the chamber 93, which 1s filled with suit-
able absorbent material 24, at the bottom of
which chamber is located a foraminous parti-

6o

QO

tion, shown as the arched gauze cap 25, upon

which the absorbent mater ml rests, 1)1'event-. .

ing clogging of 1nlet.

26 d{,,%lﬂl’lrlt es a passage leading from the

upper portion of the chamber 25 and thence
downwardly and laterally and after discharg-

ing at the blower-tip 27 overflows 1nto th{..'

cup 28, which is sccured to the stem 29 by
MEANS ot the screw o0 or other 5mmble de-

vices, said cup containing asbestos 31 at 1ts

95
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2.

lower portion, which 1s held In position by
~the gauze 32 or by other means. _
It will be understood from the foregoing
that a sufficient quantity of hydrocarbon hav-
5 ing overflowed Into the cup 28 the valve 15 1s
closed, so that no more hydrocarbon can flow
through the pipe 20. The attendant next 1g-
nites the hydrocarbon in the cup 28, where-
upon the hydrocarbon in the absorbent-cham-
ber 23 becomes volatilized under considerable
pressure and flows with great force through
the passage 26 and out “the burner - t1p o7
through the port 33 into the commingling-
tube or blast-chamber 34, it being understood
15 that the highly-heated vapor flows through
the port 33 and draws into said blast-chamber
a sufficient quantity of air to make a blue
flame, which 1mpinges upon the regenerator
34+ and the generator 35, whereby these tubes
are heated to an intense degree. It will be
noted that both chambers 23 and 34 are located
above the cup 28, so that the blast-chamber
34 1s heated by the combustion of the hydro-
carbon 1n the cup.
- From the foregoing 1t will be understood
how the starting device is operated or, 1n
other words, how the initial heating of the
oenerator and regenerator is effected,, and the
means for %upplymo hydrocarbon to the gen-
erator and for volatilizing the samé therein
will next be described, reference being first
had to Fig. 13, wherein 36 designates a pipe
leading from the valve-casing, it being under-
stood that the valve 15 and port 13 are now
closed. The hydrocarbon flows through the
pipe 10 and port 12, since the valve 14 1s now
open, and thence through the pipe 36 into the
pipe 37, passage 38, pipe 39, passages 40, 41,
42, and 43 out the discharge-pipe 44 into the
140 chamber 45 of the governor 467, 1t being un-
derstood that the upper portion of thischam-
ber 45 i1s now filled with vapor, which enters
through the pipe 44 and exerts a pressure
downwardly upon the hydrocarbon in the
reservolr 1 and also upon the chamber 6.
valve 8, hereinbefore referred to, 1s provided
with a stem 46, to which is secured the head
47, carrying the valve 48, which
thereto and adapted to open and close the port
49, from which leads the pipe 50 downwardly
into the tube 51, which servesasa regenerator,
1t being understood that said pipe 50 termi-
nates at the point 52 a short distance from the
enc. of the regenerator, so that the vapor
which 1s discharged into the regenerator 51 1s
compelled to flow substantially the whole
length thereof backwardly to the outlet 53
and through the tip 54, at which pomt 1t clis-
charges 1into the mixing-chamber 55 and Hlows
thence into the burner- “tube 56 and t through
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passage 57 1nto the opposite burner-tube 58.
Referring now to Figs. 1 and 15, it will be
unclerstood that the head 47 has secured to it

a rod 59, whose upper end

65 upper portion 50” of the di

1s secured to the
aparagm 517, the

The
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lower portion 52° of said diaphragm being
suitably secured to a fixed point, as 537, it be-
ing understood that the chamber 54™ is at all

times in communication with the chamber45.
55

tfwtmo" with the diaphragm member 507, while
1ts upper end encircles the boss 567, Wthh de-
pends from the adjusting-screw 577, which
engages the upper portion 58”™ of the governor-
casing. It will thus be seen from the fore-
ooing that a very practical and efhcient con-
struction of the governor is provided, the same
having a hydrocarbon-fluid outlet 10 1n 1ts
lower portion and a vapor-inlet 44 and vapor-
outlet 50 in .its upper portion. The valve 8
in the lower portion of the governor, 1n con-
junction with the compression-spring abutting
against it, serves tocontrol the ﬂow of hydro-
carbon out through the pipe 10, while the valve
48, which 1s pwo’mlly attached to the head 47,
serves to control the flow of vapor out of the
pipe 50 to the reg enemtor 344, and the com-
pression-spring 55 on the top of the dia-
phragm, according to requirements, causes the
two Vertml rods to exert a pressure against
the lower valve 8, whereupon the spring 45%
1s compressed and said valve 8 is opened, there-
by allowing a requisite amount of hydrocar-

designates a spring having one end con-

70

75

80

Q0

bon to flow out thr ough the pipe 10. When

the pressure in the chamber 45 rises to the de-
sired point, which can he readily regulated
by the spring 55™ to the desired extent, the
rods 46 and 59 and their adjunets will be raised,
thereby allowing the lower valve 8 %o become
seated. 'This causes the sleeve of the valve 8
surrounding the lower vertical rod 46 to rise
by the expansion of the spring 45%, which
forces the valve 8 upward to its seat, which
action W111 shut off the supply of hydr ocarbon
through the pipe 10 to the generator 35.

It desired, I may emplm the construction
best seen in Fig. 17, wherein 1 have shown
the lower stem or rod 46 as threaded and pro-
vided with lock-nuts 8%, whereby upon adjust-
ing said nuts, which rest upon the top of the
sleeve 9%, more or less adjustment of the valve

may be made, it being understood that the

Tower end of the stem 46 slides freely in said

sleeve, thereby giving an mf]epe,ndent Move-
ment of the mlve 8, which is controlled by the
spring 45%
these nuts 8% in Fig. 18 for the sake of clear-
ness of illustration. In case the lower valve
3 should refuse torespond to the action of the
upper compression-spring 55" and the pres-
sure should go above or rise beyond the point
set then the dnphrao ms 30 and 52* will fur-
ther expand, and thereby cause the pivoted
valve-stem 48 to become seated against 1ts seat,
thereby cutting off the supply o:t vapor trom
the pipe 50 to the r egenerator and to the mix-
ing-chamber which extmo nishes the light.

Tt will be understood from Fig. 4 that the

pipes composing the generator 35 lie on an

angle with the horizontal in the hot-air cham-

1 hwe shown the strainer 7" and
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ber and that the fluid-inlet 36 is at the lower
end of the angle, while the vapor-outlet 44 is
at the upper end of said angle, thereby caus-

ing the fluid to pass upwardly through the
generator. 1t will be also understood that the

regenerator lies directly beneath the gencra-
tor, and by reason of its construction vapor
1s caused to passover the entire length of the
hightly-heated tube 51, whereby the regener-
atlon takes place, from which point the highly-

heated vapor passes out through the tip 54 to

the mixing-chamber
explained. |

Referring once more to the construction
seen in Kigs. 6 to 11, inclusive, it will be ap-
parent that each burner, as 56, consists of a
hollow chamber having an upright rod 60, to
the upper portion of which is secured a disk
61, which serves to equalize the flow of vapor
to the burner-cap 62, the construction of which
latter can be best understood from Fie. 12,
sald cap consisting of the walls 63 and top 64,
which 1s provided with parallel slots 65. It
will be apparent that by this construction of
burner-cap the parallel slots cause the flame
to spread directly against the meshes of the

55, as has already been

stood from Fig. 9 that the disks 61 are so sibu-
ated with respect to the burners that the

low of gas to the burners is equal, it being

-

hat the disk nearest the mix-

also apparent t

“Ing-tube, or the one seen at the right of Fig.
9, receives more pressure Initially than the
disk at the lett of Fig. 9, and T have found by

experience that it is necessary to break or

equalize such pressure, so as to secure an equal

distribution of gas to the point of ignition.
Referring now to Fig. 2, it will be appar-

ent that the lamp is provided with a globe 67,
which i1s suitably supported and which has an

opening 68 in its lower portion. Above this
opening 1s located a cup 69, which rests upon
the feet 70. 71 designates a deflecting device
composed of a base portion 72, an upright
stem 73, and vertical blades 74, the office of
saldl defiecting device being to deflect air up
into the globe 67, which air plays a dual part—
first, as a fresh-air supply for burner con-
sumption, as already explained, and, second.,
to equalize any back pressure that might oc-
cur within the apparatus.

ing device 71 are held in engagement by a
threaded stem; but as this connection or union
of these two parts may be accomplished by
various other means I do not deem it neces-
sary to describe this construction in detail.

- As has been explained, the products of com-
bustion pass upwardly to the hot-air cham ber
34", around the regenerator and generator
tubes 344 and 35, and thence into the flue or
hot-air eylinder 75 and impinge against the i n-

verted cone 76, whereby the products of com-
bustion are deflected over the top of the outer

case or weather-cylinder 77 against the walls

It will be under-

1t will be under-
stood from Fig. 1 that the cup 69 and deflect-

chamber 2:

of the weather-hood 78, which latter is com-
posed of the angularly - disposed upper and
lower walls 79and 80.  The upper portion of
the hot-air cylinder 75 has secured thereto the
inverted-U or othershaped brace 81, whose top

portion 82is secured to the threaded stem 883,
having an eye 84 therein, whereby the lamp
‘ay be conveniently supported. In the pres-
~entnstance I have shown the inverted cone 76

as supported from the brace 81, and I have
shown the cone 85 as supported from the rod
33, while the weather-hood 78 is supported
from said cone 85; but it is apparent that
changes may be made by those skilled in the
art in the manner of assembling these devices,
and I do not, therefore, desire to be limited in

every instance to the exact construction shown. -
1t will thus be understood from the foregoing

that the inverted cone 76 uniformly directs
the products of combustion around and out of
the hot-air cylinder 75.  The hood 78 is pro-
vided with an opening 86 at its top and an
opening 87 at its bottom, which latter sur-
rounds the outside or weather cylinder 77. Tt
will be understood from the foregoing that the
angle formed by the junction of the inclined
sides 79 and 80 cuts the air and deflects the
same either upwardly or downwardly, so that

‘there can be no improper or inju rious drafts
with the hot-air cylinder, since said air must

past above the top of the opening 86 and be-
low the bottom of the opening 87, it being

“also apparent that the hood 85 by reason of

its location below the upper opening 86 also
assists to prevent any improper or injurious
drafts in the hot-air chamber. It will also be
apparent by reason of my novel construction

1f the lamp should be sus pended close to a wall,
where the air would be deflected downwardly

upon the hood 78, in case any air should pass
into the upper opening 86 it would How over

the cone 85 and out at the bottom opening 87.

In Figs. 1 and 2 I have shown the base 89

ot the hot-air chamber 93 consisting of a disk

having a plurality of ears 90 projecting there-
from, which are adapted to he secured to the
annular strip or ring constituting the protect-
ing-hood 91 so as to form an annular open-

-3
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ing 92, whereby the air is supplied to the mix-

ing=chamber 55 and is also supplied to a suffi-
cient extent to the fresh-airv-dratt chamber 93,
so as to carry off the radiant heat from the
exterior of the hot-air chamber, passing up
through the weather-cylinder
hood 78 at the top thereof.

1t will be apparent from the construction

seen in Figs. 6 to 10 and especially in Hio. 16

that in practice I construet the burners 56 58

‘and the passage 57 in a single casting and that

sald burners are further connected by a plate

287 and that from said plate is supported the

ii.

of the starting device by means of
ther screw 2877, so that it will be seen that the

- parts seen 1n If1g. 6, comprisine the burners.
b o 2 b I

starting device, blast-chamber, and commin-

T out of the

TI5
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oling-tube, may be considered as an integral
part of the burner and can be all simultane-
ously removed therefrom upon the disconnec-
tion of the commingling-tube 55 for the pur-
pose of inspection or repairs.

Tt will be apparent that T have not described
in detail the precise manner of assembling and
securing together the various parts of the ap-
paratus, as it will be understood that the same
may be varied and that various changes may
be made by those skilled in the art which may
come within the scope of my invention, and 1
therefore reserve to myself the right to make
all such changes as come within the scope of
the same. |

Having thus described my invention, what
1 claim as new, and desire to secure by Letters

‘Patent, 15—

1. Inavapor-burner, a reservolr, a genera-
tor consisting of a plurality of substantially
parallel tubes lying in different horizontal and
vertical planes and a regenerator beneath and
adjacent said generator, said regenerator be-
ing connected to receive vapor from said gen-
erator and provided with a vapor-jet orifice.

9. In avapor-burner, a reservoir, a genera-
tor consisting of a plurality of substantially
parallel tubes lying in different horizontal and
vertical planes, a regenerator beneath said gen-
erator connected to receive vapor therefrom
and provided with a vapor-jet orifice and con-
nections from saidreservoir to the lowermost
of said generator-tubes and from the upper-
most of said generator-tubes to said regener-
ator. |

3. In a vapor-burner, a reservolr, a genera-
tor, a starting device, a connection leading

from said reservoir to said generator and said.

starting device and means interposed in said
connection for controlling the flow of hydro-
carbon therethrough operated by the pressure
of the generated vapor. |

4. In a vapor-burner, a reservolr, a genera-
tor, a starting device, a connection leading
from said reservoir to said generator and said
starting device, means interposed in sald con-
nection for controlling the flow of hydrocar-
bon therethrough operated by the pressure ot
the generated vapor and means tor separately
cutting off the flow to said generator and said
starting device. |

5. In a vapor-burner, a reservoir, a gov-
ernor in communication with said reservoir, a
valve-casing, a pipe leading from said gov-
ernor tosaid valve-casing, a plurality of valves
in said casing, said casing having a plurality
of outlets controlled by said valves, a starting
device, one of said outlets having a connec-
tion for conveying hydrocarbon from said
valve-casing to said starting device, a genera-
tor located above said starting device, and a
pipe leading from the other of said outlets to
said generator, in combination with a pipe
leading from said generator to the upper por-

750,034

tion of said governor, a regenerator below
said generator to which said last-mentioned
pipe is connected, burners below sald regen-
erator, and a mixing-tube leading from sald
regenerator for conveying the commingled air

and gas to sald burner.

6. In a vapor-burner, a reservoir, a gov-
ernor in communication with said reservoir, a
valve-casing, a pipe leading from said gov-
ernor to said valve-casing, a plurality of valves
in said casing, said casing having a plurality

of outlets controlled by said valves, a starting -

device, one of said outlets having a connec-

70

75

tion for conveying hydrocarbon from sald |

valve-casing to said starting device, a genera-
tor located above said starting device, a pipe
leading from the other of said outlets to said
oenerator, a pipe leading from sald generator
to the upper portion of sald governor, a re-
oenerator below said generator to which said
last-named pipe is connected, a burner below
said regenerator, atipinsaid regenerator, and
a mixing-tube for conveyling commingled gas
and air from said tip to said burner.

7. In a vapor-burner, a reservoir, a genera-
tor, a regenerator, a connection leading from

‘gaid reservoir to said generator, a casing 1n
said connection, means in said casing control-

ling the flow of hydrocarbon in sald connec-

“tion operated by the pressure of the generated

vapor, a starting device, a connection leading
from said casing to said starting device, con-
nections leading from said generator to sald
casing and from said casing to said regenerator
and a valve in said casing controlling the flow
of hydrocarbon through said last-named con-
nection. |

3. In avapor-burner, a reservoir, a genera-
tor, a regenerator, a connection leading from
said reservoir to said generator, a casing In
<aid connection, a starting device adjacentsaid
generator, a connection leading from said cas-
ing to said starting device, connections lead-
ing from said generator to said casing and
from said casing to said regenerator, a valve
in said casing controlling the flow of hydro-
carbon to said generator and to sald starting
device, a second valve controlling the flow ot
hydrocarbon to said regenerator and means 1n
said casing operiting both said valves con-
trolled by the pressure of the generated vapor.

9. Ina vapor-burner, a reservolr, a genera-
tor, a regenerator, a connection leading from
said reservoir to said generator, a casing In

said connection, a starting device adjacent sald

generator, a connection leading from said cas-
ing to said starting device, connections lead-
ing from said generator to said casing and
from said casing to said regenerator, a valve n
said casing controlling the flow of hydrocar-
bon to said generator and to said starting de-
vice, a second valve controlling the flow of hy-
drocarbon to said regenerator, means in sald
casing operating both said valves controlled by

30
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pressure of the generated vapor, a burner and
a mixing-tube Interposed between said regen-
erator and sald burner.

10. Inavapor 1)111‘[]613 A TeServolr, a genera-
tor, a plur .;lhtv;
plying comming;
burners, a 5&11"01110 device comprising means
for vaporizing hw; rocarbon and a blast-cham-
ber, said | blast- chamber being located between
saicl burners beneath said generator.

11. Inavapor-burner, areservoir, a genera-
tor, a regenerator fld]acent sald gener thor a,
')lur fthty of burners, a mixing- “tube IC‘LdlI]U'

“y

from said regenerator and qupp]ymo commin- :

oled air and vapor to said burners and a start-
ing device comprising means for vaporizing

lwdmcm bon and a blast- chamber located be-

tween sald burners beneath said generator and

regenerator.

12. Ina vapor-burning device, a reservoir, a
generator, a connection between said reservoir
and said generator, a valve in said connection
ArTrangy od to control the passage of the hydro-
carbon., a diaphragm connected with said valve
to operate the same, means for conveying
vapor from the generator to actuate said dia-
phragm, a mlve -casing in sald connection be-
tween the reservolr cllld the generator, a start-

ing device, a connection from said casing to

&.-:ud starting device and a plurality of valves
n said casing controlling the flow of hydrocar-
bon to the generator and the flow to the start-
1ng device.

13. In avapor-burning device, a reservoir,a
generator, an integral castmcr comprising a
]Jlmahty ot burner-tubes {md 4 Passage con-
necting said tubes, a starting device attached
to said bur ner-tubes and comprising a blast-
chamber located beneath said generator, a

‘aporizing - chamber located ad],;ment Sfud
blast- chamber the lower portion of said vap-
OT1Z1Ng- _chamber having fluid connection with
reservolr and an igniting-cup beneath
sald vaporizinge - hamber means providing
a passage through the upper portion of said

11)0113111“—0113,1'11 ber to said cup, and a tip on
sald means located beneath said blast-chamber,
whereby said passage is adapted to fir bt_COll-
vey iquul hydrocarbon to s;fuid cup and after-
ward to convey vaporized h Vm ocar bouto said

blast-chamber.

14. Inavapor-burner, areser Voilg agener -
tor, an integral casting comprising a plum]-—
1ty of burner-tubes and a passage connecting
sald tubes, a starting device attached to said
burner-tubes and comprising a blast-chamber
located beneath said generator, a. vaporizing- |

" burners, a mixing-tube SUP- ;
ed air and vapor to all of said

able gas-emitting ¢

of the generated vapor for cutting o

>

chamber located adjacent said blast-chamber,

the lower portion of said vaporizing _chamber
having fluid connection with said reservoir
ancd an igniting-cup beneath said v: APOTIZING-
chamber and blast-chamber, means 1}10\*1(11110
a passage from the upper pmtmn of said vap-
011!11*10-611‘11111381 to sald cup and a tip on said
means located bene ath said blast - chamber,
whereby said passage is adapted to first con-
T"OV liguid hydrocarbon to said cup and after-
vard to convey vaporized hydrocarbon to said
bl%t chambenr.
15. In a vapor-burning device, an integral
casting comprising a plm ality of burners and
hc].ernﬂ an offset passage connecting said burn-

ers 1n cmnbmatwn with a starting device con-

sisting of a blast-chamber and a burner-tip
beneath sald blast-chamber, said blast-cham-

- ber being located between amd burners.
16. In a vapor-burning device, an integral

casting comprising a plm ality of ver tlcallw;
ektendmﬂ burner - tubes and a passage con-
necting said tubes in combination with remoy-
caps on said tubes, the tip
of ‘each of said caps beine formed o
of straight parallel bars.

17. In a vapor-burning device, an integral
casting comprising a plm ality of bLllllC*I‘
Lubc.s, an offset passage and a plate connect-
ing sald tubes in combination with a starting
demm having ablast-chamber located between
said tubes, said starting device 1)0[1]'1‘-" secured
to and supported by said plate.

18. Ina vapor-burning device, a reser VOII', 8
generator, a burnel a btdl"tlnf—' device, con-
nections leading from said reservoir to salcl
generator and to said starting device and a
ralve automatically operated bv the pr essure
‘the low
of hydmcm bon to sald gener ator and sald
starting device.

19. In a vapor - burning device, a flue for
carrying off the heated products of combus-
tion, an annular reservoir surrounding -said
flue and an annular wall interposed between
sald flue and said reservoir and spaced away
tfrom both.

20. In a vapor-burning device, a flue for

carrying off the heated products of combus-
tion, an annular reservoir surrounding said

flue and an annular hood coverny said reser-

volr and spaced away from said flue.
HARPER . SMITH.

Witnesses:
Joun A. WinDRRSHEIM,
C. D. McVar,
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