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 To all whom it may CONCErn:
Be it known that I, ORREN MARK S'V.[ITH
of Philadelphia, in the county of Phﬂadelphla,
and State of- Pennsylvama, have invented cer-
5 tain new and useful Improvements in Self-
Regulating Gas-Burners, of which the follow-
~ ing is a full, clear; and exact descnptmn

The oliject of my invention is to prevent
hissing or blowing of gas from & burner, and
to secure an even flow with diminished press
ure, which shall automatically regulate itself
within the varying pressures usually met with
in practice. It is well known that ‘when illu-
minating-gas passes at a high velocity through
the tip of a burner it sets up blowing currents
which act like an ordinary blow-pipe to con-
vert the burner practically into a Bunsen
burner, drawing into itself large quantities of
oxygen, so as to greatly diminish the light,
and greatly increase the heat of the flame.
This is irrespective of the size of the delivery-
~orifice, as any burner which blows, or hisses,
or gives evidence of excessive currents by
streamers thrown out in the flame, will lose
in illuminating-power in the same manner.
To avoid this and secure a steady, even, and
somewhat slow current has been much sought
for by inventors, and many expensive and
complicated forms of apparatus have been de-
vised for the purpose. In my invention, how-
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ever, L use the counter-currents of gas, which I

introduceinto my burner, to mutu ally react up-
on, resist, and retard the ow of each other, by
their dlrect interaction in directions determm
ed by the construction of the parts of whichmy
burner is composed. I permanently fix, direct-
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ly across the inside of the pillar of the burner,

and above the screw-socket thereof, a dia-
phragm which completely closes the channel n
40
@ small hole through which the gas passes di-
rectly upward in a swift current, but not guid-

“ed, except by the hole itself thr ough which it |

p&sses Above this diaphragmsome distance,
a8 shown in the drawings, 1 also fix permanent
ly a deep cup, having approximately parallel
Sldes said cup having a narrow slot or channel
all around between its periphery and the pillar,
ora series of fluted channels,through which;the
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so retarded currents of gas may slowly ascend i

the pillar, and is perforated at the center with

1

functions, as will be hereinafter described.

to the flame-tip. The current of gas, passing

up swiftly throu oh the holein the diaphragm,
is directed into the hollow of the cup, and by
its elasticity immediately rebounds.
outlet being the narrow slot around the cup, 5 5 o

The only

the current of gas instantly recoils from the -

| top of the cup, and travels downward along-

side and around the central column of aseend
ing gas, with which itis kept in close contact
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by the vertical sides of the inverted cup. 6o

These two currents act by friction and 1mpact
upon each other, and as the friction-surface. -

of the descending current is much greater than
that of the central ascendmg current it ex-

ercises a strong pull upon it, and retards the 65._.'_

same precisely in proportlon 1:0 the velocity of
the inflow—that is to say, a high velocity of
the upward current is met and neutralized, to |

a great extent, by an equally-swift, current de— . o
scending in the confined space surrounding 70 o

1t, SO that the flow, within the limits usually
met with, is always brought down to practi-
cally the same velomty The gas, thus re-
tarded in its descent, rises by its lightness and

overflows up through the narrow circular 75

slot d, or the vertical corrugfmted channels
surroundmg the cup, and is filtered thereby,
and its distribution st111 furtherequalized. The

pressure in the upper part of the gas-burner, .
above theinverted cup,is found to be much less 8o

than that in the burner below the diaphragm-

plate, and the pressure in the upper part, re- B |

gardless of the varying pressure of the gas
below the diaphragm, is nearly constant. If

the cup B, instead of belng inverted, be placed 8 5

in the pﬂlal open end up, it will be found that

no retardation occurs, except whatis observed

when an ordinary wire-gauze is interposed,.
and that the burner will hiss and blow just

like 2 common gas-burner, showing that the go

retardation 1s due to the causes above ex-

plained.
My invention consists in the 1mproved con-
struction of the parts required to effect these

The accompanying drawings form a part of -
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this specification, and represent what I con- o

sider the best means of practwally ca,rrymg
out my invention. |

I‘1gures 1 and 2 are sectlonal elemtlons of 100




- plan view of Fig. 1 on line z .
b are modifications with portions broken away.

Fig. 3 is a cross-sectional
Kigs. 4 and

my improvement,

Similar letters of reference indicate like

parts 1n all the figures. o |
Ifig. 1 represents the construction of my

improvement as applied to and forming a

- special and complete burner, whose interior
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parts may 1n some cases be applied to and in-
serted in an old pillar-nipple. Fig. 2 repre-

sents my improvement as adapted to receive
a lava or other gas-burner tip, and therewith
be itself in turn received and fitted into any

~old pillar, thus saving the cost of a new or

special pillar, such as ordinarily and specially
used in Fig. 1. |

In Fig. 1 I use a pillar, A, preferably made
in the ordinary form, and fasten into the upper

part below the lava lip C a somewhat elon-

gated inverted cuporclosed top tube, B, whose
sides are substantially vertical and preferably

corrugated or grooved, as shown at d, Figs.
1 and 3, and which is a snug fitin A; and at
a suitable distance below the cup
or set in firmly an orificed diaphragm, @, hav-
Ing a central orifice, b, through which the gas
~enters, and naturally impinging against the
top ot corrugated or grooved tube B, ecounter-

B, 1 fasten

currents are set up, asshown by the arrows,
and escape to the space z, leading to the
tip O through the grooves in B, forming

- channels between B and A, as shown more
- clearly in Fig. 3, where A is the pillar, B
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the corrugated tube,and d the grooves. The

grooves may be also formed in the pillar

- A and the cup B be smooth, or both A and B

be grooved. I also sometimes make the cir-
cumferential slot d around the inverted cup
B without corrugations; but for convenience
1n setting the cup, and in order to filter and
distribute the gas, I prefer to groove only
the exterior of B.

In Fig. 2 I show the same arrangement of
the grooved cup B’, in ecombination with a
taper tube, a’, which is the diaphragm cup «
of Ifig. 1, here extended upward to take the
plaee of the upper part of pillar A in holding
the tip C, as in Ifig. 1, this taper tube « being

322,399

capable of insertion in and combination with

any old pillar-nipple, (represented by A,Fig. 2.)
In Fig. 2 the gas enters a/ at the hole ¥/,

strikes the closed top of B/, as in Fig. 1, and

passes, as shown by the arrows, through the
grooves 1n the exterior of B/, between B’ and
a’, and thence to the tip C. o
~In the same manner as with Fig. 1, the cor-
rugations or grooves in the cup B/ may be
transferred to or made in tube a’; or both B’

and ¢’ may be grooved.
My invention prevents the gas from hissing
or blowing, its velocity being arrested by the

.5'0
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friction and resistance of the mutually-inter- -

acting currents, from the holein the diaphragm
upward, and from the top of the cup down-
ward, and afterward by its passage along the
minute and elongated tubes formed by the
corrugations or grooves in the exterior of B/,

‘whereby the greater the pressure the greater

the resistance, in this particular gaining an

advantage over burners in which merely a

piece of wire-gauze is employed to distribute
the gas. - *
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1 am aware that gas-burners consisting of

‘an expanded or bell-shaped ¢hamber provided

with internal cups, deflectors, and other re-
tarding devices, not adapted to operate upon

| the principles herein set forth, have been

known heretofore ; and I do not broadly claim
cups, deflectors, or other retarding devices,
in combination with a gas-burner, but limit
my invention to the devices constructed sub-
stantially as and adapted to operate in the
manner herein deseribed and claimed. o

Having thus deseribed myinvention, I ¢laim
asnew and desire tosecure by Letters Patent—

A gas-burner consisting of an outer shell
having inlet and outlet openings at opposite
ends, and provided with a flat centrally-per:-
forated diaphragm to direct the current up-
ward, and an inverted mixing-cup permanent-
ly fixed above the same, together with the
exit slots or corrugations d, substantially as

deseribed. |
ORREN M. SMITH.

Witnesses:
WM. B. HivT,
I'RANCIS BROADBENT.
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