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‘herein named, novel apparatus for incandes-

partly in vertical section, of an incandescent-

UNITED STATES PATENT OFFICE.

GEORGE H. BURROWS, OF SOMERVILLE, AND GEORGE L. WEAVER, OF
BOSTON, MASSACHUSETTS, ASSIGNORS TO THE INCANDESCENT GAS
LIGHT COMPANY, OF BOSTON, MASSACHUSETTS.

INCANDESCENT-GAS-LIGHT APPARATUS.

- BPECIFICATION forming part of Letters Patent No. 672,888, dated April 30, 1901.
Application filed December 13, 1900, Serial No. 3 3,662, (No model.):

To all whom it may concern:

Beitknown that we, GEORGE H. BURROWS,
a residentof Somerville, and GEORGEL. WEA-
VER, a resident of Boston, in the county of
Suffolk and State of Massachusetts, citizens
of the United States, have invented an Im-
provement in Incandescent-Gas-Light Appa-
ratus, of which the following desecription, in
connection with the acecompanying drawings,
1s a specification, like characters on the draw-
ings representing like parts. , |

In United States Patent No. 665,311, grant-

[

ed January 1, 1901, to one of the applicants

cent gas-lighting is shown and described, -
wherein a very thorough mixing of gas and air
under pressure is effected in a mixing-cham-

tothe burner, the latterin the said patent be-
ing formed by a cap or cover, preferably of
fine wire-netting, mounted on the outlet end

at the burner in such apparatus is sometimes
very great, particularly if two or more of the
devices are arranged in close proximity, as is
not infrequently the case, and in practice we
have experienced some trouble by the rapid
burning out of the burner. Our present in-
vention relates to the same general type of

apparatus as forms the subject-matter of the |

sald patent; but we have herein embodied a
burner which will not burn outand which also
by itsform and construction prevents ‘“burn-
Ing back,” as it is termed, so that the mixer
herein is protected from such action.

Various other novel features of our inven-
tlon will be hereinafter described, and par-
ticularly pointed out in the following claims.

Higure 1 is a view, partly in elevation and

gas-lighting apparatus embodying our pres-
ent invention with one form of burner illus-
trated. Fig. 2 is a view, partly broken out,
of the mixing-chamber and another form of
burner seated therein, the other parts being |
omitted. Fig. 3 is a top or plan view of the
chamber and the burnertherein. Fig. 4 rep-
resents 1n plan and side elevation, the latter
partly broken out,still another form of burner
codperating with the mixing-chamber; and
Fig. 5 is a perspective view of yet another

Referring to F'ig. 1, the mixer being shown
as adapted for use with a burner, a tubular
chamber ¢ is formed at the upper end of or
constitutes an enlarged continuation of a tube
¢', a shade-holder A, secured to the tube,
having a socket 2 to receive the supporting-
standard 3 of an incandescing mantle M of
any suitable or well-known construction, such
asthe ‘“ Welsbach” mantle, its lower end sur-
rounding the buarner, to be referred to. The
tabular outlet b of a valve-case X extends
into the lower end of and supports the tube
¢’ and connected parts, a controlling-valve b’
being mounted in the case 0%, which latter is
secured to a T-coupling B, communicating
by conduits g and ¢ with suitable sapplies of
gas and air under pressure. (Not shown.)
As in the patent referred to, we prefer to use
alr under slightly greater than the gas pres-
sure. The conduits are provided, respec-
tively, with controlling-valves g* and c¢*, by
which the proportions of gas and air are regu-
lated to the proper mixture for combustion
at the burner.

It 1s necessary to thoroughly mix the gas
and alir before reaching the.burner, and for
this purpose we have located a permeable
barrier in the chamber a, between the inlets
for gas and air and the outlet of said cham-
ber, such barrier being shown herein as a
superposed series of arched foraminous dia-
phragms, preferably made of wire-netting of

different degrees of fineness. The lowermost
and coarsest diaphragm 5is placed withits con-

vex face up, its edges being supported by the
annular bottom a° of the chamber. The next
two diaphragms 6 are opposed to each other,
with their annular edges together, forming a

hollow convexo-convex compartment resting
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on the dia,phmg_m o, the opposed diaphragms_'

being of successively finer mesh than the low-
est one. A fourth diaphragm 7 rests on the

top one of the pair 6 and is placed with its

concave face uppermost, and it is of still finer
mesh, its edges pressing against the wall of
the chamber a. The entering gas and air
must pass through the various openings in
the diaphragms and are most thoroughly and
intimately mixed before reaching the burner,
the barrier retarding the flow of the gaseous
mixtare, and thereby giving sufficient time for

modification of the burner detached. | effective and uniform mixing to take place.
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As will be deseribed, the compression of | with upwardly - converging sides 73, Com-

the diaphragms tends to flatten them and de-
crease their permeability, so that the action
of the mixer may be varied according to cir-
cumstances.

In the patent referred to use is made of a
packing of granular material in the mixer to
further retard the flow and also to prevent
the flame from burning back through the
wire-gauze burner; butherein weare enabled
by the novel form of burner to dispense with
all dangerof barning back and toalso greatly
increase the life of the burner, while produc-
ing equally fine results as tolight, small con-
sumption of gas, and complete combustion of
the gaseous mixture. The burner in aceord-
ance with our present invention is made as
an elongated plug of highly refractory mate-
rial, cast-iron having proved very satisfac-
tory and being véry cheap and easy to manu-
facture. Referring to FKig. 1, the plug-like
burner d, of suitable refractory material, 1s
fitted snugly into the outlet end of the mix-
ing-chamber, its Jower end resting on theedge
of the diaphragm 7, and communication is es-
tablished between the mixer and the top of the
burner by a series of long tube-like passages
or holesd’ in the burner and extended there-
through from end to end. When the burner
is lighted, a series a small jets are formed,
which rapidly heat the mantle M to incan-
descence. The length of the plug issufficient
to prevent any possibility of the flame burn-
ing back, and by pushing the burner more or
lessinto thechamberthe diaphragmsare more
or less flattened to vary their permeability.
The top of the burner is slightly rounded or
convexed, as shown in Fig. 1, to thereby di-
rect the flame more directiy toward the man-
tle, particularly from the outlets adjacent
the periphery of the burner, the tendency ot
the elongated small passages being to deliver
the gaseous mixture with considerable force,
as from npzzles.

By longitudinally erimping or corrugating
the upper end of the chamber a, as at o', Fig.
4, we can use a solid eylindrical plug-burner

d the burner-outlets atits periphery,formed |

by the corrugations, presenting a ring of
small jets of flame, this construction being
well adapted for short mantles. An equiva-
lent result is obtained by providing longitu-
dinal grooves orcorrugations ¢ in the burner-
plug, as illustrated in Fig. 5, a smooth cham-
ber being used therewith. With either con-
struction if a long mantle is used we have
found it advisable to provide the burner with
internal apertures or passages, such as d#,
Fig. 5, as they act to carry the flame there-
from well up to the top of the mantle.

Yet another form of burner is shown In
Figs. 2 and 3, the plug f, of refractory mate-

‘rial, having segmental channels or grooves f*

in its cylindrical surface, sald grooves in-

creasing in width from the bottom upward

paratively large outlets are thus provided for
the gaseous mixture adjacent the periphery
of the burner, the lateral widening of the
orooves further operating to lessen the ve-
locity of efflux, and this form of burner is
adapted for short mantles. If long mantles
are used, we prefer to also provide the burner
with aseries of internal outlet passages or per-
forations /% to carry a portion of the flame to
the upper part of the mantle, the desired end
thereby attained being, manifestly,toprovide
for as uniform and complete incandescence
of the mantle as is possible. |

The various forms of burner shown are
adapted to also regulate the perineability of
the barrier in the mixing-chamber, as has
been deseribed. |

After the gas and air valves have been
once adjusted the valve b', Fig. 1, is used for
service purposes to turn on or shut off the
light. |

By our invention a thorough mixing of the
air and gas is effected and the exit of the mix-
ture is made noiseless, all singing, hissing, or
roaring being prevented.

Various changes or modifications may be
made by those skilled in the art without de-
parting from the spirit and scope of our in-
vention.

Having described our invention, what we
claim as new, and desire to secure by Letters
Patent, 18— |

1. In apparatus of the class described, a
mixing-chamber having air and gas supplies
communicating therewith, a permeable bar-
rier in said chamber to effect thorough mix-
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ing of air and gas and to prevent noisy escape

of the mixture to the burner, an elongated
burner of refractory material located in the
outlet end of said chamber, and a plurality of
long tubularoutlet-passages establishing com-
munication between the outer end of the

! hurner and the interior of the chamber ad-

jacent thereto.

2. In apparatus of the class described, a
chamber, airand gas supplies communicating
therewith, a permeable barrier in the cham-
ber, to effect thorough mixing of air and gas,
an elongated, plug-like burner of refractory
material inserted in the outlet end of the
chamber, and elongated tubular outlet- pas-
sages establishing communication between
the outer end of the burner and the interior
of the chamber, said burner being longitudi-
nally adjustable in the chamber to vary the
permeability of the barrier. -

3. In apparatus of the class described, a
mixing-chamber having air and gas supplies
communicating therewith, a permeable bar-
rier in said chamber to effect thorough mix-
ing of air and gas and to prevent 10isy escape
of the mixture to the burner,and an elongated
burner of refractory material fitting in the
outlet end of the chamber and provided with

by making the dividing ribs or portions f? | aplurality of long tube-like passages extended
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from eﬁd to end of the burner to establish |

communication between the chamber and the
outer end of the burner.

4. In apparatus of the class described, a
chamber having air and gas supplies commu-
nicating therewith, a permeable barrier there-
in to effect thorough mixing of gas and air, a
plug-like burner of refractory material in-
serted in the outlet end of the chamber, and
elongated tube-like passages to convey the
mixture of gas and air from the chamber to
the outer end of the burner adjacent the pe-
riphery thereof.

5. In apparatus of the class described, a
chamber having air and gas supplies commu-
nicating therewith, a permeable barrier there-
1n to efiect thorough mixing of gas and air,

and a pluw—llke burner of refractory material

inserted in the outlet end of the chamber and
provided adjacent its periphery with a plu-
rality of outlets extending the length of the
burner, for the air and gas mixture, the
burner being longitudinally adjustable in the

- chamber to vary the permeability of the bar-
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6. In apparatus of the class descrlbed, a

burner composed of an elongated plug of
highly refractory material, a chamber in the
outlet of which the burner is seated, gas and
alr supplies communicating with the cham-
ber, a barrier in the latter, consisting of a
plurality of arched foraminous diaphragms,
adjacentdiaphragms being oppositely arched

‘and a plurality of tube-like ducts or passages

extending the length of the burner and es-
tablishing communication between the cham-
ber and the outer end of the burner.

7. In apparatus of the class desecribed, a
mixing-chamber having air and gas supplies
communicating therewith, a plurality of
arched foraminous diaphragms in said cham-
ber between its inner end and its outlet, and
a plug of refractory material seated in the
outlet end of the chamber and provided ad-
jacent its periphery with a plurality of out-
lets for the mixture of air and gas extending
through the plug from end to end, the plug
constituting the burner and protecting the
diaphragms from the heat of the flame.

3. In apparatus of the class described, a
mixing-chamber having air and gas supplies
communicating therewith, a plarality of
arched foraminous diaphragms in said cham-
ber between its inner end and its outlet, and
a plug of refractory material seated in the
outlet end of the chamber and provided with
tube-like outlet-passages extending thelength
thereof for the mixture of air a,nd gas, the
plug, which constitutes the burner, being lon-
gitudinally adjustable in the chamber to vary
the curvature of the diaphragms.

9. In apparatus of the class described, a -
burner provided with a mantle, the burner
consisting of an elongated plug of refractory
material provided with a plurality of tube-
like passages extended therethrough, and a

mixer in the outlet end of which the burner |

18 seated, and having air and gas supplies in
communication therewith, the burner being
longitudinally adjustable 50 regulate the ac-
tion of the mixer.

10. In apparatus of the class deseribed, a
tubular mixing-chamber having air and gas

supplies communicating therewith, a plural-
ity of arched foraminous diaphragms in the

chamber between its outlet and the inner end,
adjacent diaphragms being oppositelyarched,
and a plug of highly refractory material seat-
ed in the outlet end of the chamber and pro-
vided at its outer end adjacent its periphery
with a plurality of ontlets for the delivery of
the mixture of air and gas, said plug consti-
tuting the burner, the innerend thereof press-
ing upon the adjacent diaphragm to force the
edges of the several diaphragms against the

W&ll of the chamber.

11. In apparatus of the class described, a
burner consisting of an elongated plug of re-
fractory material and having at its outer end
the outlets of a series of passages extended
through the plug, an incandescing mantle, a

“mixer in the outlet end of which the burner

is seated, and air and gas supplies communi-
cating with the bur ner—passcwes,by or through
the mixer.

12. In apparatus of the class described, an
elongated burner of refractory material pro-

. V1ded with a plurality of long, tube-like pas-

sages, some of which are arranged adjacent
1ts periphery, an incandescing ma,ntle, and a

mixer having air and gas supplies in commu-

nication therewith, said mixer communicat-
ing with the burner—pdss&ﬂ'es and comprising
a chamber and a series of arched foraminous
diaphragms therein.

13. In an apparatus of the class described,
a mixing-chamber having air and gas Supplles
communicating therewith, a plurallty of
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arched foraminous dla,phmﬂ“ms in said cham-

ber between said inlets and its outlet, and an

elongated, plug-like burnerlocated at the out-
let of the chamber.

14. In apparatus of the class described, a

chamber having air and gas supplles commu-
nicating thelemth a nerme&ble barrier there-
in to effect thoroucrh mixing of air and gas,
and a plug-like burner at the outlet end of the
chamber having 4 plurality of elongated pas-

sages with then:- openings adjacent the burner
perlphery
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15. In apparatus of the class described, a

chamber having air and gas supplies commu-
nicating therewith, a burner at the outlet end
of the ehamber and a permeable barrier in
the latter between the burner and the inlets,
the barrier beingheld in place by the burner.
In testimony whereof we have signed our

names to this specification in the presence of
two subseribing witnesses.

"GEORGE H. BURROWS.
GEORGE L. WEAVER.

Witnesses:
JOHN C. EDWARDS,
MARGARET A. DUNN.
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