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SPECIFIGATION *‘ermmg par* of Letters Petent No. 687 075 dated November 19 1901

Appheetlen filed July 1, 1901.

Senel Ne. 66 650.

(Ne medel )

Beit known thet I, HARPER F. SMITH, & citi-
zen of the United States residing in the city
and county of Phlledelphla State of Penn-

sylmnm, have invented a new and useful Im-

pvevementln Vapor-Burners, of whleh the fol-
lowing is a specification. |
My mventmn relates to meendeseent hy-

drocarbon-burners; and my object is to im-

prove vapor-burners of this ehara,eter In va-
rious particulars.

To the above end I pro V1de my uovel ¢con-
struction of burner with a reservoir consist-
ing of a coil and a novel construction of valve
which is attached to the upper end of the coil
or reservoir and is so constructed as to per-

mit of the pouring of the hydrocarbon very

rapldly into said coil by reason of the vent
being in proximity to the filling-cap, which
letber acts as a seal and prevents any foreign

or extraneous matter fr om entermﬂ* the ﬁllmcr-f

' - ‘| the outer casing being removed. Fig. 4 I'ep-
resents a dmn'ramma.tw view ShOWIIlﬂ' the
general relative position of the lower extrem-

chamber., . . .
Another feature of my 1nvent10n is a novel

construction and location of the drip-cham-
ber, whlch cemmumcetes with the lower end |
said
drip-chamber being adapted to receive and

of the 0011 reservoir abeve descrlbed

“retain any extmneoue or foreign matter that

30
35

40

might pass by the ﬁllmfr-velve said drip-

ehamber also acting as a feeder to the starter
and to- the’ vaporizing devices. .= |
“Another feature of my invention is an 1111-‘
proved construction of a vaporizer which re-
ceives the hydrocarbon, said vaporizer per-

mitting of the Vapemzatlon the heating, and
- expansion of the vapor as 10 passes to the de-_

sired point.

Another feature of my invention is a novel _Z
‘construction of a burner which has an in-
ternal disk, either perforated or solid, and

capable of bemﬂ* readily adjusted or set in

'.eny desired pesmon whereby the outlet-
 space is either increased or diminished by the

45

adjustmentof said disk, which may be moved
to or from the walls of the burner, the fune-
‘tion of said disk being twofold and serving,

first, toregulate the supply of air to the per-

' fomted oubleb of the burner, and, seeond 1o

~ reduce the extreme Vlolenee of the pressure |

50

which arises in the mixing-tube, thereby per-

‘mitting the vapor to pass threun'h the outlet

of the bumermth less force thm it p.msqee

'chember,
‘ing dewcee, and thew ad,]unct‘a
-_resents on an enlarged seale, a. horlzontal

,'Fln' 8.
12z, Flb. 7.

of the d1‘1p chamber seen in Fig. 9. -
_represents, on an enlarn'ed scale a sectlon on .
line y' v, Fig. 4. Fig. 12 re presents a hori-
‘zontal sectional view showing the relative ~ "
‘positions of the parts seen at the right of Figs. .. .
Fig. 13 represents a plen view of:_j",_

‘within the burner, if desired. I‘w' 14 rep-

: Tt',hr'eu':-‘l'hL the mlxmfr-ehember owmfr to the

check or resmtenee said vapor receives by
its eontect with said disk or regulator, there-

55

by .insuring a.nd prolonﬂ‘lnﬂ' the hfe of the

ma,ntle

- Another feature of my mventlen is the pro-
vision of a heating-chamber attained by sur-
rounding the reservoir-coil by an external
hood or eeemg, ‘which also incloses an inner

wall which i8 located within said coil, where- -

bV aheating-chamber for the latter is creeted

It further consists of other novel detailsof
construction, all as will be hereinafter fully 65

seb forth a,nd pertleularly pemted out in the
claims,”

Figure 1re presentsa vertical eectloml view

of a vapor-burner embodymﬂ' my invention,
| certain of the parts being shown in elevatmn '

Fig. 2 represents. a Vertlea,l section on line
o w2 Fig. 1.

Fig. 3 reprﬂsents a side eleva- "‘

tion of the epparetus seen in Figs. 1 and 2,

15

ity of the hydrocerbon coil-reservoir, dmp-,'

governor, starting dewce, vaporiz-

Fig. 5rep- =
30 .

sectmnel view of the starter the same being

taken on line x x, [ig. 1.

Flt,. 6 represents
a vertical sectional view of the starter, the
'sectmn-hne being taken on a different plene.
Fig. 7 represents, on an enlarged scale, a

verbleel sectional view of a - governor em'-'_

Fig. 10.-
- Fig.

4 and 11.

ployed, the section:béing: tdken on line y ¥,

Fig. 8 represeuts a section on line
Fig. 9 represents a vertical sec- -
tional view of the drip-chamber ang its ed-
junets, the section being taken on line " o',

90 .
Fig. 10 represents an end eleva,tloni : :

a perforeted (hsk which may be employed

resents a sectmnel view on hne 2 Flb.__

Fig. 15 represents a vertical SGLEIOH&I view, L
partly in elevation, of- enether-embed1men13:I':.f'";:_'_:_-
| of the prmelple of my 1nventlen., FI 16 rep RSN
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20

23

30

invention,

2

resents a perspective view of the generator,
supergenecrator, and superheater employed in
the structure seen in ¥ig. 15, Fig. 17 repre-
sents a sectional view showinn* the upper por-
tion of the coil-reservoir and its adjunects.

Similar numerals of reference indicate cor-
responding parts in the flgures.

‘Referring to the dldWlIlﬂ'S in de%cmbmg my
T shall for eonvenienee refer 1in
detail tothe filling-valve, coil-reservoir, drip-
chamber, governor, vaporizing devices,
burner, and starting device in substantially
the order named.

Thehydrocarbon,which may be either gaso-
leneor any other of the lighter or heavier pe-
troleum produects, is first poured into the pipe
1, which has the cap or cover 2 hinged or
otherwise secured thereto. The h} drocarbon
flows downthrough the opening 3, valve-seat
4, and chamber 5 into the upper convolution
6 of the reservoir 7. 'The valve-seat 4 1is
adapted to be closed by the valve 8, which 1s
carried by the stem 9, which is in ‘threaded
engagement with the plurr 10, said stem being
prov ided with a head or ﬁncrel piece 11
whereby the valve 8 can be reddlly mampu-
lated.

12 designates a port or vent wheleby air
is admitted into the space above the valve 8.
The convolutions of the coil orreservoir7 are
supported in position by means of the rods

13, which are held in place by the bolts or

| other fastening devices 14, although it will

35

40

45

of course be understood that other. support-
ing devices may be employed without depart-
ing from the spirit of my invention.

Tt will be seen from the foregoing that the
coil or reservoir 7 serves as a receiver for the
hydrocarbon, and since it is provided with &
large surface it permnits of the heating ot the
hydrocarbon before it passes into the vapo-
rizing devices below; secondly, the coil or

reservoir reduces the surface of the hydrocar-

bon upon which the pressure, hereinafter re-
ferred to, lies; thirdly, the coil is of such
form that but a small portion of vaporis re-
quired to maintain a pressure, and, fourthly,

as the hydrocarbon is gradually eonSUmed .'

“the coil above the oil-level retains its heat

50

and causes the highly-heated vapor to retain
its aeriform state and with the additional

- supply of vapor to maintain a pressure on

55

60

the oil to the point of ultimate consumption.
It will also be seen that the construction of
the filling device is such as to permit of the.
pommo’ of the liquid very rapidly into the |
coil 7, since the outlet from the filling device-
leads dnectly to said coil, while the filling-
cap acls as a seal and serves to prevent any.

foreign or extraneous matter from entering

the ﬁllmfr chamber, and it will be qppatenh:
that when the valve 3 is seated the inlet to
~ the upper portion of the coil or reservoir is
-~ effectively sealed.

The lower portion or con-
volution 15 of the coil 7 leads to the threaded
portion 16 of the drip-chamber 17, which is

_pmvlded wuh a bﬂ,se or bottom 18, whlch re-

687,075

ceives and retains any extraneous or foreign
matter which might have passed the filling-
valve 3.

19 designates an internally-threaded boss

pro,]ectlnﬂ' from the lower part of the drip-

chamber and having therein the threaded
stem 20, which is pmwded with the head or
finger piece 21, whereby said stem 20 can be
1ead11y mampulated it being noted that the
extremity 22 of said stem serves as a flush-

valve and controls the port 23, wherefrom 1t

will be apparent that when the stem or Aush-

valve is serewed outwardly or to the left of
the position seen in Kig. 9 a communication
is formed between the pmts 22 and 24. It

will be seen from the foregoing that since the

drip-chamber receives all of the hydrocarbon
previous to its distribution to the starting
deviece and vaporizing devices, to be herein-
after referred to, any foreign matter in the
hydrocarbon must settle to the bottom 18 of
the drip-chamber, and consequently upon
opening the flush-valve 22 any sediment atb
the lower end of the drip-chamber will escape

' therefrom.
25 designates a port at the upper pmtlon'

of the drip- -chamber 17, whereby a communi-
cation 1s had with the ﬂbtmﬂ* 26, which has

the valve 27 therein, said valve controlling
‘the flow of the hydrocarbon from the passage

i°

75

30

9e

95

27% to the pipe 28, which leads to the inlet-

boss 29 of the membel 30 of the governor or
governing device 31.
The consbmctmn of the TOV ernor will be

best understood from the enla,lﬂed view seen
in Figs. 7 and 8, where it will be seen that

the pmt 30 1s a hollow eylindrieal or tubular
chamber having the valve-seat 32 located
above the inlet- pow 33 in the boss 29.

I1Q0O

I°§

34 designates a valve which is adapted to

seat downwmdly and is secured to the valve-
stem 35, which is pivotally connected at 36 to
the rod 37 which is pivotally connected to
the 1001{111(1' lever 38, which is fulerumed at
the point 39 in ears 40 to a suitable support,
as 41, which is located in the seat 42 below
the seal chamber 4.

43 designates a rod having its lower extrems-

lty' prOthV attached to the extremity of the
lever 38 on the opposite side of the fulerum

39, the upper portion of said rod 43 engaging
the plunger 45, whose lower portion is ad&nt-
ed to move 1n the upper portion of the casing

46, to which is secured the lower member -17 |

of the dmphmn*m -chamber 48.

- It will of eourse be understood tImL the su p-
port 41 fits sufficiently tightly in the seat 42,
so that when the rod 43 rises the support 41

110

-Iig

binds in its seat, and is thus prevented from

improper dlsenwmrement therefrom.

49 deswuates a shonlder in the member 48
upon whtch the bottom of the head 50 is adapt-
ed to rest when the par ts are in the position
seen in Fig. 7. -

51 deswnatea a. ﬂdnﬂre carried by Lhe head

50 and aﬂapted to rest upon the mnm wall 52

| of the upper member 47.

132
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53 designates a dlaphrawm the mlddle por-

" tion of whlch 1S held upona flange 51 by means

IO

of the nut 54, while the outer portwn 55 of

said diaphragm is retained between the lower
wall of the ﬂanﬂ'e 52 and the flange 56 of the
upper member 07 of the dlaphlawm cham-
ber 48. |

53 designates a thleaded stem. projecting
upwardly from the head 50 and provided with
a tubular extension 59, the upper portion of
which latter is eoqta,med within the hollow
screw or nut 60, which is in threaded engage-

- ment with the evztenslon 61, within whieh is

15

20

25

20

contained the spring 62, the lower portion of

which latter conta,et% Wlth the nut 54, while
the upper portion of said spring contacts with

the lower extr emity of the upperscrew or nut
60, which latter is held in position by means
of the lock- nut 63. It will thus be seen from
the foregoing that by manipulating the screw

or nut 60 the tension of the regulating-spring

62 can be delicately adjusted &ecordmw to the
required pressure desired.

64 designates an outlet- cha,mber in the gov-

ernor, whleh is located above the Valve 34,
sald outlet-chamber communicating with the

pipe 63, which leads to the branches 66, which
conduct the hydrocarbon to the pipes 67,
‘which in the presentinstance are two in num-

ber and are arranged substantially parallel to

~each other, as will be nnderstood from Fig. 4.

- T'he extremities of the pipe 67, which consti-

35

| 40

tute the generator, discharge mto the passage

68 of the fitting 69* the exbrermty of the pas-

sage 63 being plowded with the closure or
cap 70 or other equivalent device. The hy-
drocarbon-vapor passes from the passage 68
(best seen in Figs. 2, 11, and 12) into the in-
ner pipe 69, as.wﬂl be unde’rstood from said
figures, the vapor passing through the outlet
70 1nto the chamber 71 in the extremity of the
supergenerator 72, which is of greater diam-

~eter and has its end closed by the plug 73, the

vapor passing backwa,rdly around the exte-

rior of the pipe 69 into the chamber 74, (best

seen in Figs. 2 and 11,) and thence upwardly
through the pipe 75 into the cliamber 76 of the

ﬁttmfr 77, a portion of the vapor passing out-
'Waldly throuﬂ‘h the passage 76, through the
‘pipe 73, and thene to the passaﬂe 79 of the
fitting 80 to the upper convolution 6 of the

- coil or reservoir 7, as will be best understood
| .f1 om the upper portwns of Figs. 2 and 4.

'2:60

The
within the extensmn 82, with Whleh commu-

nicates the extremity of the pipe 83, which
. leads downwardly to the passage 84: of the
- fitting 69%, the vapor passing from said pas-
- sage 84 thmuﬂ'h the superheater 85, it being

understood that I designate the pipe 72 md

~ the inner concentric pipe 69 as a ‘“ supergen-
erator,” wherefrom it will beseen thata vapor
of very high tension is produced by the em-

ployment of the vaporizer composed of the
generator (67, the supergenerator, and the

superheater, the latter being located in rela-

tively close proximity to the mantle 86 of the

the rods 37 and 43, _
drocarbon after the governor 18 sealed pass-
ing to the vaporizing devices when the Valve

1tting 77 has a ChELI‘IJl)EI 81 fmmed

£

85 passes downwardly thmuwh the pipe 88 to

the chamber 89 of the bumer 87, comprising

| burner 87, so as to receive the whole impaect -
of the heat therefrom. The highly-heated
vapor after passing through the superheater

70-

a tubular body portion having a closed base

and having an inlet-port for the pipe 88in the
side of said body portion, it being under-

stood -that said pipe 88 serves as a commin-

gling-tube for the vapor and air, the latter be-

ing dmwn in through the pipe 90 which com-

mumeates with the air-chamber 91 sald com--

mingling - tube being contained Wlthln the
shade 92 of glass or other similar materlal

93 deswnates a threaded stem passmg-

through the lower portion 94 of the burner
and havmﬂ' attached thereto a disk 95, which
may be sohd as seen in Kigs. 1, 2, and 4, or,

1f desired, saad disk may be prowded wmh,

75

S0

the perfor ations 96, as seen in Fig. 13. The

base portion of said bur ner is prowded with

an elevated portion 94%, which serves to nor-

‘mally hold said disk Shghtly above the inlet-
16
( will thus be seen from the foregoing, refer-

port in the side of the burner portion.

go

ence being had to the governor and vapo-

the governor controls the flow of oil to the

vapomzmw devices and also automatically
governs the supply of the pressure to the coil,
| The hydrocarbon afterleaving the dri p-cham-
‘ber enters the governor below its valve 34 by
‘means of the port 33 and fills the seal-cham-
ber 44 of the governor, the latter being the

rizing devlces a00Vve descmbed in detail, that

95

chamber containing the lower extremity of

(seen in Fig. 7,) said hy-

34 permlts

It will be understood that the h} dI‘OGaIbOIl N

passing to the governor is held in the sealed S By

chamber in the lower portion thereof by the

air-cushion contained in the pipe 46, so that
‘when the pressure becomes unduly raised the .
hydrocarbon from the seal-chamber 44 i~

110

forced into the air- outhon ehamber which o

sired can be attained. The rod 43, connect- S
‘ed to the diaphragm 53, passes thlotwh the ..

in turn forces the air against the unde1 or .- .7
pressure surface of the diaphragm 53, where- 115~
by said diaphragm is raised against the ten- . - .
sion of the regulating-spring (32 said spring =~
beingreadily regulated, asha‘nbeenexplamed S
whereby the exact tenswn and resistance de- .= =

120

air-cushion chamber to the seal- eha,mber in . .

the lower portion.of the governor and iscon-
‘nected therewith by a smtable joint through e
whereby the latter opens.and closes in accord_.. R

the intermediate connections to the valve 34

with the action of the diaphragm.

I have found after various expeumente_.f
that the best results are obtained in govern- . - oo
ing devices for lamps of this character by con- SR
StI‘HCtID“‘ the governor with the seal in the
lower portion thereof and the air-cushion lo- - e

30

cated above said seal, whereby the oil is pre- - S

] Vented from ever eommﬂ' in (.,onfact Wlth the“;_f-;'- . I."'_I':*"_'-I:'.*: !
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from the walls of the burner.

L

diaphragm by reason of the existence of sald
air - cushion between the hydrocarbon - seal
and the diaphragm,which materially prolongs
the life of the diaphragm, since the same
would be liable to rot or disintegrate 1if ever
subjected directly to the action of the oil or
hydrocarbon. |

By reason of the length of the vaporizing-
passages the vapor in its travel through said
passages is exposed to a maximum degree to
the heat, and by reason of the arrangement
of the vapor being carried through the con-
nections 75, 76, 81, and 83, which are located
above the level of the hydrocarbon in the res-
ervoir, it is impossible for the oil to flow into
the superheater 39. | |

By the construction of the fitting situated
above the coil-level vapor is distributed in a
positive manner to the tubular connections
which lead to the coil and to the superheater,
it being apparent that the tubular connec-
tion leading to said superheater in said fit-
ting, as seen at the upper right-hand portion
of Fig. 4, is above the level of the passage in
said fitting leading to the coil 7.

The tubular connection 75, leading from
the fitting 69% to the fitting 77, conveys the
vapor upwardly from the vaporizing devices
and thence downwardly through the pipe 65
to the pipe 83, wherein said vapor is expand-
ed and superheated before passing to the out-
let leading to the mixing or commingling
tube 83. | -

By the employment of the disk 95 within
the burner 89 it will be seen that I can either
inerease or diminish the distance from the
top of the disk to the outlet of the burner by
adjusting said disk upwardly or downwardly,
whereby it is brought nearer to.or farther
, | The function
of this disk is twofold, since the same serves,
first, to control and regulate the supply of air
to the mixing-chamber, and, secondly, 1t per-

mits the gas to pass through the outlet-per-

forations of the burner with less force than it

passes through said mixing-chamber or com-

mingling-tube, owing to the check said gas

50

receives by its impact with the disk or regula-

tor, thereby insuring the life of the mantle.
~The space between the mixing-tube and the

 disk forms a chamber into which the gas from

55

the mixing-tube flows and deploys itself uni-
 formly around the circumference of the disk
96 or through such perforations 96 in the disk

of the character seen in Fig. 15.

‘The operation of the starter will next be |
explained, reference being had to the pipe 97,

leading from the fitting 98, which is secured

 to the drip-chamber17, said fitting being pro-

- 6o

vided with a valve 99, whereby the flow of hy-
‘drocarbon from the drip-chamber to the start-
ing device 100 is adjusted according to re-
quirements, the details of the construction.
of the starter being best understood from the

enlarged views seen in Figs. 5 and 6. A por-
tion of the hydrocarbon flows down the pipe

97 into the chamber 101, which is filled with | fitting 69 the pipe

uniform regularity.

687,075

| asbestos or other suitable absorbent material

102. A sufficient quantity of hydrocarbon
having been received in the chamber 101, the
valve 99 is closed, and the valve 103 being
unsealed it will be seen that a portion of
the hydrocarbon can flow from the champer
104 through the connection 105, thence
through the port 106 into the blast-chamber
107, and thence through the openings 103 to
the pan 109 below, which being ignited cre-
ates a vapor in the absorbent-chamber 101,
which vapor is conducted to the blast-cham-
ber 107, which is perforated to admit suffi-
cient air to create a blue flame of great heat
and intensity. After exhausting the vapo-

| rized fluid of the absorbent-chamber the

burner or starter is extinguished. The ca-
pacity of the starter is so regulated that
the flame which impinges against the gener-

75

8o

ator is of sufficient strength to so heat the

senerator and place the lamp in condition to
heat the gas in the mantle below it, which
continues the vaporization in constant and
The coil or reservoir 7
is surrounded by a head or covering 110,
which incloses the entire apparatus, said res-
ervoir being contained within said head 110
and the wall 111, whereby a heating-cham-
ber 112 is formed in which said coil is lo-
cated, it being of course understood that the
heat ascends through the space under said
coil. The governor when sitnated in the cen-
ter of the lamp isinsulated by being inclosed
within the wall 113, which surrounds said
governor, and the air-passage 114 is formed
between the walls 111 and 113. In the con-
struction seen in Fig. 15 I have placed the
cgovernor at one side of the lamp instead of
in the center thereof, the hydrocarbon being
conducted through the inlet-boss 29 of the
governor by the pipe 28, as already described,
and the requisite quantity of hydrocarbon
being conducted to the vaporizing devices by
the pipe 65in the manner already explained.

In the construection seen in Fig. 15, however,

I have shown a heat-chamber occupying the

center of the lamp, which latter is provided

with the adjustable concentric tubes 115 and
116, the outer tube 115 being supported upon
the ledge or flange 117, and both of said tubes

‘being provided with the perforations 113,

which are adapted to be in alinement when
the parts are in the position seen in Kig. 19.
It will be apparent that when the parts are
in the position seen the heat which ascends
in the center of the lamp
of the top, and through the sides of the tubes
115 and 116, through the openings 118 there-
in, whereby the heat may be regulated and

caused to play against all sides of the coil 7,
if so desired, it being understood that the
' outer of said tubes is rotatively supported,

or, if desired, the inner tube can be adapted
to rotate. | |

In the modified construction of burnerseen
in Figs. 15 and 16 I may connect with the

119, which is led to the

QO

95

10C

105

1TO

115

120

can pass into, out

125
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upper'com'folution of the coil-reservoir, it of
course being understood that the cap 70~

(seen in Figs. 4 and 12) has been removed, so

that the connection between the pipe119 and
the passage 68 will be readily made. In the
construction seen in Fig. 16 I employ the fit-
ting 69~, constructed as seen in Figs. 11 and
12, but connect the passages 74 .fmd 34, as

seen in Fig. 11, by means of the loop or simi-

lar connecblon 120 it being of course under-
stood that the hydroearbon vaporized in the
tube 67 on the side where the cap i1s used
passes through the tube 119 therefrom direct
tothetop of (he coil and there forms the pres-
sure, while part of the hydrocarbon passes
throuﬂ'h the other pipe 67, opposite or on the
other side from the eapped pipe 67, into the
passage 63, and thence through the inner
tabe 69 of the superheater, and thence back-
wardly on the outside of said tube 69 or 1in-
side of tube 72 to the passage 74, and thence
upwardly over the top of the coil through the
loop120tothechamber 84, and thence through
the regenerator 85 and commingling-tube 38
to the burner, as already explained.

The advantage of having the tubular con-

" nection 120 extend above the coil 7, as seen

30

35

40

50

35

~in the position seen in Hig.

60

in Fig. 15, 1s that being beyond the hydrocar-
bon-level said hydrocarbon cannot at any
time find its way to the regenerator 85 and
flood the burner. I prefer, however, in prac-
tice to use the method by which the same vap-
orization forms the pressure directly upon
the oil and the burner, as has been already
described in detail.

In practice I close the lower portion of the
shade 92 with the ceap 123, which is secured
in position by the serews 124 and has the per-
forations 125 therethrough, through whichair
flows to the lower portion of the shade and
is deflected by the plate 126, which is sup-
ported on the post 127, wheleby breakage of
the shade 92 1s prevented The governor may
be supported in any desired manner upon
the plate 128, located in the lower portion of
the hot-air-chamber, as by means of a screw
or bolt 129, as seen in Fig. 7, although it will

be apparent that other supporting means may

be employed, if desired. Thechamber with-
in the walls 113 which contain the governor
is closed at its top by the cap 130, “Which is
hinged at the point 131 and held in position
by the screw 132.

133 designates an air- chamber below the
plate 123, below which chamber are located
the plate% 134 and 135, which have openings
136 therethrough where_by when-the parts are
2 heat can pass
upwardly through the opemnﬂrs 136 and 137,

one of said plates being movableand adjusted.

according to 1equnements by the handle 133.

It will be seen that the removable cap 130
(best seen in the upper part of Fig. 1) permits
of the manipulation of the Ieﬂula,tmmscrew
60, which controls the pressure of the gov-
ernor without removing the lamp from its
fixed position. It will ‘LlSO be seen that an

| air- ehamber is formed above the

plate 134
and below the chamber 133, thus completmﬂ'
the insulation of the bottom of the governor

‘and preventing the action of the he&t upon

the seal-chamber of the governor.

In starting the lamp sufﬁment oil descends
by gravity to the generator 67, so that when

the starting devi'ce 100 is oper&ted such oil s
vaporized and is carried to the burners and

it .
5
r
- .

70

75

lighted, after which the vapor is generated

in the generator by heat from the burners,

the supply of oil being kept up by the pres-
sure of partof the vaporgenerated, such pres-

sure acting through the oil on the governor

to control the supply of oil to the generator.

No claim is made in this application to the
governor or fluid-pressure regulator or the
same in combination with other elements of
the burner, as the same will form the subject-
matter of a separate application filed by me

October 31, 1901, Serial No. 30,628. | |
It will be understood that the upper por-

tion of the wall 111 is in practice pmwded
with the openings 111%, which permit the
egress of the hot air fmm the chamber 112 o
the exterior of the burner. |

It will be apparent that various changes

may be made by those skilled in the art
which will come within the scope of my in-

vention, and I do not therefore desire to be

limited in every instance to the exact con-
struction I have herein shown and desecribed.
Having thus described myinvention, what

Iclaim as new, and desire to secure by Letters_.

Patent, is—
1. Ina vapor-burner, a reservoir compased

of a coil, a filling device having a passage

leading theleflom into said 0011 a valve in

30

90
95

I00

said passage through which the hydroewbon |
flows to said coll, a cover for said filling de-

vice, and means for admitting air tothe space
above the valve. | | |
2. Inavapor-burner, acoil adapted to serve

110

as a reservoir for the hydroearbon, a plural- |

ity of npright rods located on either side of

the convolutions of said coil, fastening de-

vices common to said rods a,nd passing be-

tween the convolutions-of said coil whereby
the latter is supported, a drip-chamber in

of said coil, and a connection from sald drlp-
ehamber to the burner proper.
3. In a vapor-burner, a filling device com-

IL5

communication with the Iower convolutions:

120

prlsmfran an wulally-shdped body with filling-

opening, a cover therefor, a chamber mto
which said filling device dl_seharges a valve

controlling the fow of the hydrocarbon fo said

chamber, means for admitting air into the
space above the valve, a coil serving as a res-

ervoir for the hydr Ocarbon a drip- cha,mbel in

125

communication with the lower part of said

coil, a burnerand vaporizing devices interme-
dmte said drip-chamber and burner.

4. In a vapor- -burner, a filling device com-

prising a pipe with ﬁllmfr-Opemng, a cover
therefor, a valve controlling the flow of the

| hydrocarbon from said ﬁllmﬂ' device, a coil

130
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serving as a reservoir for the hydrocarbon,
a drip- ch‘“mlber in communication with the

lower part of said coil, a burner and vaporiz-

ing devices mtermedmte said drip- chamber
.:11’1(1 burner,

5. In a vapor-burner, a central heat-cham-
ber,'ﬂ, reservoir comprising coils surrounding
said heat-chamber, a drip-chamber commu-
nicating with said reservoir, vaporizing de-
vices supplied from said drip-chamber, and a
burner arranged below said vaporizing de-
vices and heat-chamber., |

6. In a vapor-burner, the coinbination of a
reservoir for the reception of the hydrocar-
bou, means for supporting said reservoir, the
latter being composed of a coil subjected to
theaction of the heat generated by the burner,
a drip-chamber into which the lower convo-
lution of said coil discharges, a flush-valve
located in proximity to the bottom of said
drip-chamber, a vapor-generator, a connec-
tion from the upper portion of said drip-cham-
ber leading to said vapor-generator, a start-
ing device located to heat said vapor-genera-
tor, a connection from said drip-chamber to
said starting device, and a burner supplied
from the ﬁenemtor

7. In a vapor-burner, the eombumtlon of a

reservoir in the form of a coil, means forsup-

porting said reservoir, a drip-chamber, into
which the lower convolution of the S;lld coil
discharges, a valve controlling the discharge
of sediment and extraneous matter 1n the
bottom of said drip-chamber, a starting de-
vice, a valved connection leading from the
upper part of said drip-chamber to said start-
ing device, a vaporizer located in position to
be heated by said starting device and sup-
plied from said drip-chiamber, and a burner
supplied from and arranged below said vap-
orizer. |

8. In a vapor-burner, the combination of a
coil adapted to serve as a reservoir, a drip-
chamber into which all of said hydrocarbon
is discharged and received, a vaporizing de-
vice, a connection leading from the upper por-

tion of said drip-chamber to said vaporizing

5o

60

device, a starting device located in proximity

to said vaporizing device, a connection lead-

ing from the drip-chamber to said starting de-
vice, a burner arranged below said vaporizing

device, and a connecmon from smd Vaporiz--

ing device to said burner.

9. In a vapor-burner, vaporizing devices
comprising a plurality of tubes, a fitting hav-
ing a passage intowhich said tubes discharge,
a tube projecting from said fitting and com-
municating with said passage and having a
discharge- pmt at its outer end, a larger tube
enﬂ*fwiufr sald fitting and inclosinw said last-
meutwned tube, said fitting bem o provided
with a second passage into wluch smd larger
tube discharges, a second fitting having a pas-
sage, a connection from the second passage
in the first fitting to the passage in said sec-
ond fitting, a tube leading from the latter to
said first-mentioned fitting, a tube projecting

a

| generator comprising

687,075

from the latter and located so as to be sub-
jected to heat of the burner, and a connec-
tion from said last-mentioned tube to said

burner. -
10. In avapor-burner, the combination of a

generator, comprising a plurality of pipes, a

ﬁttmﬂ' into which said pipes discharge, and
havmﬂ* a passage in communication with said
pipes, an inner pipe into which said passage
discharges, an outer pipe inclosing said pipe,

said fitting having a chamber into whlch sald
outer pipe dlscharﬂ'es, a second fitting having
a chamber, a pipe leading from satd chamber
in the first fitting into the (_,h&mber of the sec-
ond fitting, a pipe leading downwardly from
said chamber in-the seeand fitting to a pas-

sage in the first fitting, a pipe leading from

said fitting, said last-mentioned pipe serving
as a superheater, a burner located below said
superheater, a pipe leading from the latter to
the burner, and a reservoir, said second fit-
ting being located above the highest possible
level of oil in the reservoir.

11. Ina vapor-burner,the combination of a
generator comprising a plurality of pipes, a
fitting into which said pipes discharge, and
having & passage in communication with said
pipes, an inner pipe into which sald passage
discharges, an outer pipe inclosing said pipe,

said fitting having a chamber into y which said
outer pipe dlsch‘uwes, a second fitting having

a chamber, a pipe leading from said chamber.

in the first ﬁtbing into the chamber of the sec-
ond fitting, a pipe leading downwardly from
said chamber in the second fitting to a pas-
sage in the first fitling, a pipe leading from
said fitting, said last-mentioned pipe serving
as a superheater, a burner located below sald
superheater, a pipe leading from the latter to
the burner, and a reservoir in the form of a
coil, said second fitting being located above
the highest possible level of oil in the res-
ervoir.

12. Inmavapor-burner, bhe combinationof a
oenerator comprising a plurality of pipes, a
fitting into which said pipes discharge, and
havmu' a passage in communication with said

pipes, an inner pipe into which said passage
discharges, an outer pipeinclosing said pipe,

said fitting having a chamber into which said
outer pipe discharges, a second fitting having
a chamber, a pipe leading from said chamber
in the first fitting into the chamber of the
second fitting, a pipe leading downwardly
from said chamber in the second fitting to a
passage in the first fitting, a pipe leading from
said first fitting, said last-mentioned pipe
serving as a superheater, a burner located be-

‘lowthe vaporizer and in such position thatthe

hot gases from the burner ascend within the
coils of the reservoir, a pipe leading from the
burner tosaid superheater, and a reservoirin
the form of a coil, said second fitting belng
located above the highest possible level-of oil
in the reservoir.

13. Inavapor-burner, the combination of &
a plurality of pipes, a

75

30

95

100

105

110

115

120

125

130




10

20

30

40

0O

55

60

687,075 - - e

fitting into which said pipes discharge, a pas-
sage in sald fitting in communication with
sald pipes, an inner pipe into which said pas-
sage discharges, an outer pipe inclosing said
pipe, a chamber in said fitting into which said
outer pipe discharges, a second {itting, a pipe |
leading from said chamberinto a chamber of
the second fitting, a pipe leading downwardly
from said chamber in said second fifting to a
passage 1n the first fitting, a pipe leading from

sald latter passage in the first fitting and serv-

ing as a superheater, a burner located below
sald superheater, and a pipe leading from the
latter to said barner, combined with a reser-
voir in which the hydrocarbon is primarily
received, a connection from said reservoir to
sald generator, and a connection from the
chamber of the second fitting to the upper
portion of said reservoir, whereby a vapor-
pressure is maintained in said reservoir for
feeding the hydroecarbon into said generator.

14, Ina vapor-burner, the combination of a
generator comprising a plarality of pipes, a
fitting having a passageinto which said pipes
discharge, an inner pipe into which said pas-
sage discharges, an outer pipe inclosing said
pipe, a chamberin said fitting into which said
outer pipe diseharges, a second fitting, a pipe
leading from said chamber into a chamber in
the second fitting, a pipe leading from said
first fitting and serving as a superheater, a
pipe leading downwardly from the chamber
1n the second fitting and connecled to said
superheater, a burner located below said su-
perheater, a pipe leading from the latter to
the burner, a reservoir in which the hydro-
carbon 1s primarily received, a connection
from said reservoir to said generator, a con-
nection from the chamber of the second fit-
ting tothe upper portion of thesaid reservoir
above the highest possible level of the oil
therein, and a drip-chamber into which the
lower port,mn of the reservoir discharges.

15. In a vapor-burner, vaporizing devices
comprising a plurality of tubes, a fitting hav-
ing a passage into which said tubes discharge,
sald passage being extended to one side and
having a removable closure, a tube project-
ing from said fitting and communicating with
smd passage and h..-wmw a discharge- porb at
1ts outer end, a larger pipe engaging said fit-
ting and inclosing smd last-mentioned pipe,
said fitting being provided with a second pas-
sage, and a connection from the second pas- |
sage In sald fitting to said last-mentioned
pipe and a pipe provided with a vapor-jet
orifice attached to said fitting in communiea-
tion with said second passage.

16. In a vapor-burner, a reservoir for the
hydrocarbon, means for transforming the lat-
ter into a vapor, said means comprising a
generator composed of a pluralily of tubes, a
fitting in which the extremities of said tubes
are recelved, a supergenerator supported by
sald fitting and comprising a plarality of con-
centric tubes, a superheater also projecting
from said fitting, a burner located directly

under said superheater, a hot-air chamber, a
commingling-pipe leading from said super-
heater to said burner, and means for con-

70

duacting the air from Sdld hot- alr chamber to .

sald commlnwlmﬂ' pipe.

17. In a vapor-bumer a reservoir for the
hydrocarbon, comprising a c¢oil, adrip-cham-
ber 1in communicabiml with the lower ex-
tremity of said coil, a generator comprising
a plurality of tubes each connected to a sup-

75

ply-pipe leading from said drip-chamber, a

fitting having a first passage into which the
ends of said tubes discharge, a supergenera-

80

tor comprising tubes one within the other at- -

tached tosaid fitting, said inner tube leading

from said inner passage and said fitting hav- -
ing a second passage in communication with

the outer tube, a superheater-tube attached
to said fitting and having a vapor-jet orifice
and means for conveying a portion of the
vapor from the second passage in the fitting
to the upper portion of the coil and the re-
mainder of said vapor to said superheater, a
burner and a commingling-tube affording a
connection from sald superheater to- Smd
burner.

18. In a vapor- burner, a reservoir for the
hydroearbon consisting of a coil, a drip-cham-
ber in eommuuieation with the lower ex-
tremity of said coil, a generator comprising
a plurality of tubes each connected to a sup-

piy-pipe leading from said drip-chamber, a .

fitting having a first passage into which the
ends of said tubes discharge, a supergenera-
tor comprising tubes one within the other at-

tached to said fitting, said inner tube leading

from said inner passage and said fitting hav-
ing a second passage in eommumcatlon with
the outer tube, a superheater-tube attached
to said fitting and having a vapor-jet orifice

1y

05

100

105

and means for conveying a portion of the
vapor from the second passage in the fitting

to the upper portion of the coil and the re-

mainder of said vapor to said superheater, a

burner and a commingling-tube leading from
sald superheater to sald DLurner, in co_mbma-
tion vwith a hot-air chamber IOCated above

sald burner and a connection leading from

said hot-air chamber to the eommmn'hnﬂ‘-
tube between said superheater and burner

whereby the gas and air are thoroughly com-

mingled prior to thelr admission to sald
burner -

19. ‘In a vapor- bumer the combma,tmn of
a generator, a supero*enerator and a super-
heater having a jet-orifice, a fitting for sup-

porting and connecting said parts, a hot-air:

chamber, a burner, means for supplying hy-
drocarbon to said generator, a commingling-
tube leading from said superheater to said
burner, and a connection from said hot-air
chamber to said commingling-tube.

20, Thecombination of.;t ﬂ'enerator a super-
generator, a superheater, a hot-air chamber,
a burner, means for supplying hydrocarbon
to said Uenerator a commingling-pipe lead-

ing trom said superheater £0 Said | burner, and
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a connection from said hot-air chamber to T

said commingling-pipe, in combination with
a threaded stem passing through the bottom
of said burner and a disk carried by satd stem

and adapted to be moved toward or away

from the top of the burnerso astoenlarge or
decrease the chamber in which the com-
mingled air and vapor is initially received.
21. Thecombination of a generator,asuper-
generator, a superheater, a-hot-air chamber,
2 burner, means for supplying hydrocarbon
to said generator, a commingling-pipe lead-
ing from said superheater to said burner, and
a connection from said hot-air chamber to
said commingling-pipe, in combination with

a threaded stem passing through the bottom

of said burner, and a perforated disk carried
by said stem and adapted to be moved toward
or away from the top of the burner so as to
enlarge or decrease the chamberin which the
commingled air-and vapor is initially re-
celved.

22. The combination of a vapor-burner, a
hot-air chamber located above the same, vap-
orizing devices located above said burner,
a commingling-pipe for the hot air and vapor
leading to said-burner, a mantle carried by
the latter, a threaded stem passing through
the lower portion of said burner, and a disk
carried by said stem and adapted to be ad-
justed relatively to the inlet to said burner,
whereby the force of the incoming vapor and
air can be checked and thelife of the mantle
thereby prolonged.

23. In a vapor-burner, a fitting, a plurality
of pipesconnected tosaid fitting and arranged
to receive 0il from the oil-supply, concentric
pipes connected to said fitting and arranged
to provide a space between the two,and a pipe

projecting from said fitling below said con-

centrie pipes and provided with a vapor-dis-
charge jet-opening.

24, In a vapor-burner, a fitting, a plurality
of pipes connected thereto and arranged to
receive oil from the oil-supply, concentric
pipes connected to said fitting and arranged
to provide a space between the two, a pipe
projecting from said fitting below said con-
centriec pipes and provided with a vapor-dis-
charge jet-opening, and a starter arranged
to receive oil from the oil-supply and 1o heat
sald vaporizer.

25. In a vapor-burner, a fitting, a plurality
of pipes connected thereto and arranged to re-
ceive oil from the oil-supply,concentric pipes
connected tosaid fitting and arranged to pro-

vide a space between the two, a pipe project-

ing from said fitting below said concentric
pipesand provided with a vapor-discharge jet-
opening, a starter arranged to receive oilfrom
the oil-supply and to heat said vaporizer, a
drip-chamberand a reservoirdischarging into
said drip-chamber, and a plurality of pipes
connected to said drip-chamber to receive
oil therefrom and supply the same to said
starter and vaporizer.

L
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26. A reservoir provided with adrip-cham-
ber, a vaporizer, a starter comprising a cham-
ber adapted to contain absorbent material, a
second chamberconnected to said first echam-
ber, a blast-chamber connected to said sec-
ond chamber and a valve controlling said con-
nection between the blast and second cham-
bers, and valved connections leading from
said drip-chamber to said vaporizer and start-
ing device, said starting device being located
to heat said vaporizer. | |

27. A reservoirin the form of a coil, adrip-
chamber connected to the lower convolution
of said coil, a vaporizer, a starter comprising
a chamber adapted to contain absorbent ma-
terial, a second chamber connected to said
first chamber, a blast-chamber connected to
said second chamber, a valve controlling said
connection between the blast and second
chambers, a valved connection leading from
said drip-chamber to said vaporizer and a
valved connection leading from said drip-
chamber to the starting device, said starting
device being located to heat said vaporizer.

28. The combination of a vapor-burner, &
olass shade inclosing said burner and having

i an opening in the lower portion thereof, a

perforated cap for said opening, a post pro-
jecting upwardly from said cap, and a curved
deflector-plate supported at its center onsaid
post and above the opening in the bottom of
the glassshade and extended beyond theedges
of said opening. |

29. In a vapor-burner, the combination of
a hot-air chamber, a hydrocarbon-reservoir
located therein, a drip-chamber into which
said reservoir discharges, a starting deviee in
communication with said drip-chamber, a
burner, a pipe leading from said vaporizing
devices to said burner, a central hot-air cham-
ber and a cap mounted on the top of sald cen-

tral hot-air chamber.
30. The combination of a hydrocarbon-res-

ervoir consisting of a coil, the latter being lo-
cated within a hot-air chamber, a central hot-
air chamber surrounded by said coil, a drip-

chamber, a vapor-generator and a connection

from said drip-chamber to said vapor-gener-
ator. |

31. The combination of a hydrocarbon-res-
ervoir consisting of a coil, the latter being lo-

cated within a hot-air chamber, a central hot-

air chambersurrounded by said coil, a vapor-
generator, a connection from said drip-cham-

Dberto said vapor-generator, and a burner sup-

ported from said generator and located in po-
sition to heat said hot-air chambers and said
vapor-generator.

32. In a vapor-burner, a reservoir for the
hydrocarbon consisting of a coil, a vapor-gen-
erator, a valved connection between sald va-
por-generator and -coil, sald generator com-
prising a plurality of tubesreceiving oil from
said connection, a plurality of tubes, one with-
in the other and a pipe located below said last-
mentioned tubes provided with a vapor-jet
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- to heat said generator.
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orifice, acommingling-tube, and a burnersup- |

plied from sueh commingling-tube andlocated

33. In a vapor-burner, a reservoir compris-
ing a coil, a vapor-generator comprising par-
allel pipes, a plurality of pipes one within the
other located between said first pipes, a pipe
located below said plurality of pipes and pro-
vided with a vapor-discharge opening and a

fitting supporting said pipes and having pas-
sages connecting said pipes,aconnection from

the reservoir to said parallel pipes, a com-
mingling-tube arranged to receive the dis-
charge from said vapor-discharge opening,
and a burner supplied by such tube and lo-
cated in position tokeat said vapor-generator.
54. In a-vapor-burner, a reservoir compris-
Ing a coil, a vapor-generator comprising par-
allel pipes, a plurality of pipes one within the
other located between said first pipes, a pipe
located below said plurality of pipesand pro-
vided with a vapor-discharge opening and a
fitting supporting said pipes and having pas-
sages connecting said pipes, a connection
from the reservoir to said parallel pipes, a
commingling - tube arranged to receive the
discharge from said vapor-discharge opening,
a burner supplied by such tube and located
In position to heat said vapor-generator, and a
connection leading from one of the passages
in said fitting to the upper part of the coil.
50. In a vapor-burner, the combination of a
reservoir, a hot-air chamber inclosing the
same, aplate1n the lower portion thereof hav-
ing a port therethrough, a plurality of plates
located below said first-mentioned plate and
having openings therein, means for moving
one of said plates, vaporizing devices located
below said plates, meansfor conveying hydro-
carbon to said vaporizing devices, a burner
located below said vaporizing devices, and
means for conveying vapor to said burner.
36. A burner consisting of a tubular body
portion with a closed base, a commingling-

tubeleading into theside of said body portion,

a threaded stem passing through said base, a
disk secured to said stem to move therewith,

whereby the chamber between the top of said

disk and the top of the burner can be en-
larged or diminished.

37. A burner consisting of a tubular body
portion with a closed base, a commingling-
tube leading into theside of said body portion,
a threaded stem passing through said base,
and a perforated disk secured to said stem to

move therewith, whereby the chamber be-

tween the top of said disk and the top of the

“burner may be enlarged or diminished. _
88. Aburnerhavinga tubularbody portion

having an inlet-port in the same and a closed
base, a threaded stem passing through said

e
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base, a disk carried by said stem within said

body portion and arranged to be always nor-
mally slightly above said inlet-port, whereby
the chamber between the said inlet-port and
the top of the burner can be increased or di-
minished according to requirements. '

39. A burner havinga tubular body portion
having an inlet-portin the same and a closed

base, a threaded stem passing through said
base, and a perforated disk carried by said
stem within the body portion and arranged
to be always normally slightly above said
inlet-port whereby the chamber between the
sald inlet-port and thetop of the burner may
be increased or diminished according to re-
quirements. | -

40. In a vapor-burner, a reservoir, a vapor-

geuerator comprising a generator receiving

its supply from said reservoir, a supergen-
erator, a superheater and a connection from
sald supergenerator togaid superheater, said
connection having a portion extended above
the highest possible level of oil in said res-
ervoir. -
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41. Ina vapor-burner, a reservoir, a vapor- -

generator comprising a generafor receiving
168 supply from said reservoir, a supergen-

erator, a superheater and a connection from
90

sald supergenerator tosaid superheater, said
supergenerator having one pipe within the

other with a space between the two, and said
connection having a portion extended above

the highest possible level of oil in the said

reservoir.

HARPER F. SMITH.

Witnesses: -
H. HAYWARD FAIRBANKS,
C. D. McVaAy. |
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