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SPECIFICATION forming part of Letters Patent No. 778,712, dated December 27, 1904.

Application filed October 9, 1903,

Renewed November 10, 1904, - Serial No. 232,135,

To all whom 16 maly concermn:

Be it known that I, Joun B. Savro, a citizen
of the United States, and a resident of the
city of New York, borough of Manhattan, in
the county and State of New York, have in-
vented a new and Impmwd (zas-Burner, of
which the following is a full, clear, and exact
dlescription.

My invention relates to oas-burners of that
class which employ incandescent mantles, and
the leading feature of this impmvement 1S &

burner adapted to consume any kind of gasor.

combustible vapor, such as city gas, natural
oas, and a vapor produced by carbureting air.

The burner of the present invention does
not belong to that type familiarly known as
““Bunsen” burners, because it is supplied
with air and with a mixture of air and com-
bustible vapor on a different principle.

In this improved burner I make provision
for the independent regulation ot the gas-
supply, the air-supply to the gas to pxoduce
an aerated combustible mixture, and the air-
supply to the chimney, said regulators being
mpable of individual -*Ldjustment In an easy
and eflicient way, so as to vary the volume of
oas, the volume of air supplied to and mixed
with the gas, and the volume of air admitted
to the chimney and to the mantle to secure
substantially perfect combustion.

Another feature of my invention 1s the pro-
vision of gas-checks within the burner at such

a point or points as will prevent during initial
1g111t10n the back flash of the flame, thus over-
coming the miniature explosion of gas, which
1s such a common objection to mantle-burners
when starting the same.

Further objects and advantages of the 1n-
vention will appear in the course of the sub-
joined description, and the actual scope there-
ot will be defined by the annexed claims.

Reference 1s to be had to the accompanying
drawings, forming a part of thisspecification,
in w hlch c>1mllfu characters of reference indi-
cate corresponding parts in all the figures.

Figure 1 1s a vertical sectional elevation
through a gas-burner constructed in accord-
ance with my invention, the plane ot the sec-

tion being indicated by the dotted line 1 1 of
Fig. 2. Tigs. 2and 3 are sectional plan views
taken on the lines 2 2 and 3 3, respectively, of
Fig. 1.

5 designates a gas-pipe, which is provided
with a ooch oY mlve 6 of any suitable con-
struction. The free upturned end of this

pipe is provided with an external thread at

7 and a rib or éollar 8, the latter adapted to

limit the downward movement of a coupling

9, which is screwed on the threaded end 7 of
said pipe. The coupling 1s provided with a
lower female-threaded portion for applica-
tion to the pipe 5: but its upper portion is
reduced 1n dla,meter to provide an intermediate

collar 10, said upper reduced portion of the
coupling having an external or male screw-

thread. The couphncr is formed with a gas-
passage achmted to have communication with
the pipe 5, and on this upper threaded por-
tion of the coupling is screwed a sleeve 11,

which forms a part of the lower member ot'
the burner, said sleeve being held in its ad-
justed position by an mterposed check-nut
12, that 1s also serewed on the male-threaded
portion of the coupling 9 and is adapted for
engagement with the under tace of the sleeve
10. The coupling serves as a means for
uniting the gas-burner to the gas-pipe, and
it pro&rldes for the bodily adjustment of the
entire burner in a way to regulate the pas-
sage of gas from the pipe to the burner.

FOI this purpose the upper extremity of the
coupling 9 is formed with an internal valve-
seat 13, on which is adapted to be seated a
oas- mlve 14, the latter being in the form of
2, 010be or b‘lll valve, which “when using 2as
under pressure will seek its seat by gravity,
said valve being of such weight as to be lifted

or raisecd solely by the pressure of gas pass-

ing from the tube 5 into the bumer.

Tn using the burner with carbureted vapor
the valve 14 should be attached to a part of
the upper burner member, such as the stem
45, so that the valve will be lifted positively
from 1ts seat.

The burner proper conmsts of a double-bot-
tom lower member 15 and an upper member
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| Valve 14, said chftmbel

Q

16, salcl members being peculiarly fashioned,
as indicated by Fig. 1, and assembled in such
relation as to be adjustable one upon the other
ancd upon the coupling 9. Thelower member
15 ot the burner has a concavo-convex hottom
which 1s made in one piece with the female
threaded sleeve 11, or said sleeve may be suit-
ably attached to said member, the latter be-
1ng also provided with a circumferential bead
17 and an upstanding annular flange 18, the
latter having an annular series of air-ports 19.

The lower member of the burner is further-

more provided with an inner or false bottom
20, which is secured within said member 15
so as to produce an intermediate gas-chamber
21, in which 1s ar l'fmuet the gas-controlling
 having communica-
tion dir cctl; with the coupling 9 and with the
gas-pipe when the valve 14 1s lifted from its
seat. The imner or false bottom 20 of the
double-bottom chambered lower member 15
is provided at a point intermediate of its
height with an annular collar 22. and said
false bottom 20 is furthermore provided at
its upper edge with a circumferential flange

23, the latter bemo“ received within the bba,ded

portion 17 of the burner member and secured
thereto 1n any suitable or desirable way.
This false bottom 20 1s furthermore provided
with an annular series of gas-ports 24. the
same being located between the annular shoul-
cer 22 and the flange 23, each port heing of
small diameter, as mdlcated by Fig. 1.

The upper membel 16 of the bumer fits
Selt gly within the upstanding perforated
lange 18 of the lower burner member, the
IOWE’:I extremity of said member 16 termm%t-
Ing just above the circumferential flange 23
of the false bottom 20. This upper member
16 1s provided with an inwardly -extending
bead 16*, which is joined to a flat plate or dlsk
25, the latter having a plurality of air-ports
26, through which atmosphenc alr may pass
into a chmmev 27, that envelops an ordinary
oas - mantle 28. ’1110 upper portion of the
member 16 is equipped with a gallery 29 of
any sultable construction, the same being
adapted to retain the chmmev 27 1n posmon
on the burner. The burner member 16 is
turthermore provided with a dished dia-
phragm 30, which 1s made in one piece with
or united to the member 16 at a line quite
close to the bead 16" of said member. Finally,
the member 16 is provided with a plurality
of air-ports 31, which are disposed in an an-
nular series in that part of the member 16 di-
rectly below the diaphragm 30 thereof, said
ports 31 being of corresponding area to the
ports 19 and adapted to be adjusted into or
out of registration therewith for the purpose
of controlling the volume of air adapted to
be supplied to the gas and to be commingled
therewith soas to produce a combustible mix-
ture.

The upper nmmber 16 of the burner is

' ber 41 into the mixing-tube 36.

(8,712

furthermore provided with an external hood
33, which 1s united to the burner member at
a point below the bead 16* thereof and above
the diaphragm 30, said hood 33 being located

externally with respect to the membel 15
anc housing or inclosing the air-ports 19
therein. It will be understood that the upper
member 16 of the burner is fitted rotarily
upon the member 15, so that the upper mem-
ber can be turned or rotated in a horizontal
plane for the purpose of regulating the area
of the air-ports formed bv the registration
of the openings 19 31, which are plomded In
the members 15186, respectively. The hood 33
serves to conceal the air-openings, it provides
a convenlent means for the rotary ad 'iustment
of the member 16, and its lower end is open
for the free admission of air into the hood,
from whence the air passes through the open-
ings 19 31 into an air-chamber 34, the latter
being provided within the lapping portions
of the members 15 16.

The burner of my invention is constructed
with means for mixing the air and gas which
are supplied in regulated volumes to said
hurner by the chambers 21 34, heretofore de-
scribed, and said mixing means are shown by
the drawmﬂ‘s in the form of a drum 35, a fo-
raminous mernber 41, andatube36. Thedrum
35 1s of annular form and of the curved cross-
section shown by Fig. 1, the lower portion of
sald drum being provided with a depending
toot-flange 37 and the upper part of the
drum having an inwardly-curved flange 38.
This drum 1s fitted w1thm the dished false
bottom 20 so.that its foot-flange 37 will enter
and be secured within the annular seat formed
by the shoulder 22 of said false bottom. The
cdrum 1s1n spaced relation to the false bottom,
and the flange 38 of said drum extends quite
close to the lower part of the tube 86. This
drum is spaced with relation to the false bot-
tom, and said drum is formed with a plurality
of ports 39, one of said ports being opposite
each of the gas-ports 24 and each port 39
being of larger area than its corresponding
coincident gas-port 24. By spacing the drum
35 with relation to the talse bottom 20 an air-
passage 40 1s provided between the parts 20
35, which air-passage envelops the drum 35
and has direct communication with the cham-
ber 84, into which air is adapted to be sup-
plied by the ports 19 31 of the burner mem-
bers, as will be readily understood.

The gas 1s supplied to the chamber 21, the
alve 14 being open, and this gas rushes
through the contracted ports 24 in jets. The
jets of gas flow directly through the ports 39
in the mixing-drum, and they induce a sue-
tion or current of air through the passage 40
from the chamber 34 and the coincident open-
ings 19 31, whereby the air and gas are com-
mingled within the drum 35, tfrom whence the
mixture passes through the foraminous mem-
This tube
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1s fixed to the diaphragm 30 so as to be sup-

ported centrally within the burner, said tube
extending upwardly through the plate 25 of
the upper burner member and into the chim-
ney 27. The foraminous member 41 consti-
tutes a gas check and mixer which is provided
within the mixing-drum 35 and the tube 36,
sald gascheck and mixer being in the form of a
perforated, slotted, foraminous, or gauze cyl-
inder which extends from the lower part of
the tube 36.to the false bottom 20 of the lower
burner member, whereby the gas mixer and
check passes through the mixing-drum 35, so
as to prevent the back-flash which occurs In
ordinary mantle - burners when a match or
torch is applied to the burner for the purpose
of ioniting the gas, thereby overcoming one
of the common objections to ordinary mantle-
burners. Of course this gas mixer and check
41 permits the free passage of the combusti-
ble mixture produced by the admixture of air
and gas when injected and induced to flow
into the mixing-drum 35 in the manner de-
scribed, and the combustible mixture 1s thus
free to pass through the gas mixer and check
and the tube 36 up to the mantle 28.

The mantle 28 i1s adapted to be supported

within the chimney by a mantle-rod 42 or
any equivalent device, the lower open end of
sald mantle enveloping the upper extremity
of the mixing-tube 36. To prevent the ad-
mission ot atmospheric air into the open lower
end of the mantle and to overcome back flash,
1 employ a foraminous metallic cap 43, which
envelops the upper end of the tube and closes
the lower end of the mantle, said cap being
disposed within said lower portion of the
mantle 28, whereby the air admitted to the
chimney bv* the ports 96 in the gallery is pre-
vented from passing into the mantle to the
mixing - tube. The mixing - tube 1s also
equipped with an agitator 44, which may or
may not rotate, said agitator being carried
by the vertical stem 45, that passes from the
mixing-tube downwardly through the mixer
4] and 1s secured 1n the false bottom 20. As
shown by Fig. 1 of the drawings, this agita-
tor-stem is extended through the false bot-
tom so as to provide for the attachment of
the gas-valve 14 when the burner 1s used for
carbureted vapor; but when gas is supplied
under pressure to the burner the valve 14 is
disconnected trom the stem, so that the lower
member 15 on the sleeve 11 of the burner
may be screwed 1n an upward direction on
the coupling 9 for the purpose of adjusting
the false bottom away from the gas-valve 14,
thus providing an increased play or move-
ment of the valve, which will admit a rela-
tively larger volume of gas from the pipe
into the chamber 21. By screwing thesleeve
11 and the burner in a downward direction
on the coupling the valve 14 will be lowered
toward its seat 13, and the opening move-

55

stricted, thereby reducing the volume of gas
which may pass from the pipe into the cham-
ber 21.

My burner is also equipped with means for
regulating the volume of air which 1s ad-
mitted through the gallery and the perfo-
rated plate 25 into the chimney 27 for pas-
sage to the mantle in order to support com-
bustion and overcome the deposit of carbon
on the surface ot the mantle. The air-regu-
lating means is embodied in a disk-like valve
46, which 1s disposed 1n underlapping rela-
tion to the perforated plate 25 and is ro-

tarily supported within the member 16 of

the burner. Saild valve-disk 1s provided with
a plurality of ports 47, which are adapted
for registration with the openings 26 of the
upper burner member, and said disk is also
provided with a finger-piece 43, which extends
outside of the burne1 and 1s always accessible
for adjustment of the disk in a way to vary
the relation of 1ts openings 47 to the openings
26 1n the plate 25 of the burner. It is evi-
dent that the plate 46 may be shifted in one
direction to adjust its openings 47 partly out
of registration with the openings 26, thereby
decreasing the area of the air-ports and re-
ducing the volume of air which may pass into
the chimney; but a reverse adjustment of the
valve-disk 46 1ncreases the area of the air-
ports and correspondingly augments the vol-
ame of air to be supplied to the chimney.

The bead 16* of the upper burner member
is shown as provided with suitable air-holes
for the passage of air above the diaphragm
30 and to the openingsin the plate 25 and the
valve-disk 46, thus allowing the upward cir-
culation of air through the burner to the chim-
nev: but the diaphragm 30 effectually cuts off
communication between the upper and lower
parts of the burner, so that a downdraft of
air may take place through the chamber 34
when the air flows through the openings 19
31 to the annular passage 40 between thedrum
35 and the false bottom 20.

In operation the cock 6 i1s opened and the
gas passes from the pipe and the coupling
past the gas-valve 14, the gas finding its way
into the chamber 21, irom whence 1t passes
in the form of jets through the ports 24. The
jets induce a circulation of air through the
ports 39 into the mixing-drum 35, the air pass-
ing freely in a downward direction through
the chamber 34 and combining with the gas
to produce the combustible mixture. This
mixture passes through the gas-c heck 41 into
the mixing-tube 36 and acts on the agltator

44 so as to rotate the latter, and finally the

mixture In & proper aerated condition passes
through the perforated cap 43 into the mantle,
where the combustible mixture 1s consumecd
to produce a blue flame and heats the mantle
to incandescence. It will be understood that
the burner may be rotated on the coupling 9

65 ment of the valve will be correspondingly re-  for the purpose of bodily raising or lowering
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the burner and regulating the valve 14 to con-
trol the admission of gas to the chamber 21.
Furthermore, the upper member 16 and its
contained parts may be rotated upon the lower
member, so as to vary the area of the air-ports
formed by the openings 19 31, and thereby rego-
ulate the volume of air which passes in a down-
ward direction to the passages40and the open-
Ings 39 for union with the gas supplied from
the chamber 21 by the ports 24. Finally, the
valve-disk 46 may be regulated with relation
to the perforated plate 25 for controlling the
volume of alr which 1s supplied to the chim-
ney and envelops the mantle 28, thus insuring
proper combustion.

The three several adjustments provided in
my burner—one for the regulation of gas and
two for the regulation of air—enable the
burner to be used in connection with any kind
of gas—that is to say, with gas having light
or heavy specific gravity—Dbecause the volume
of air to be commingled with the gas can read-
ity be determined and the volume of gas sup-
plied from the pipe to the burner can be gov-
erned by a simple adjustment of the burner
itself.

Having thusdescribed my invention, I claim
as new and desire to secure by Lietters Patent—

1. A device of the class described, having a
supply member adapted for communication
with a source of gas-supply, a valve movable
relatively to said member, a rotatable mem-
ber mounted on said supply member and codp-
said valve for regulating the
quantity of gas admitted to the burner, and a
false bottom abov e said rotatable member
whereby a gas-chamber is formed between the
rotatable member and the false bottom and an
outlet In said false bottom for the gas.

2. A device of the class described, having a
supply member adapted for communication
with a source of gas-supply, a valve movable
relatively to said member, a rotatable mem-
ber mounted on the supply member, and co-
operating with the valve for regulating the
quantity of gas admitted to the bur ner, an in-
ner member htted within and concentric with
sald rotatable member, air-ports in said rota-
table and inner members, the ports in one
member arranged for registration with the
ports in the other, substantially as described.

3. A burner consisting ot chambered mem-
bers fitted together for rotary adjustment and
provided with complemental openings, means
for admitting gas to one of said members, a
mixing-tube extending upwardly through the
burner, and 2 mixing devme disposed between
the mixing-tube and the means for admitting
oas.

4. A burner having a chambered lower
member provided with a gas-inlet and with
alr-openings, an upper member rotarily fitted
to the lower member and also provided with
air-openings adapted to register with those of
the lower member, an upfll aft mixing-tube

778,712

through the burner, and a mixing device in-
terposed 1n the line of communication of the
mixinﬂ—-‘aube with the members of the burner.

The combination with a coupling adapt-
ecl 101 communication with a gas-supply, of
a downdraft - burner having a chamber and
mounted on sald coupling, and a gas-valve dis-
posed within said chamber of the burner and
adapted to be seated on the coupling, said
burner being adjustable bodily on the coup-
ling and regulating the valve for controlling
the area of the gas-passage between said
burner and the coupling.

6. A burner comprising a chambered lower
member having a false bottom provided with
gas-ports, an upper member rotarily adjust-
able on the lower member and regulating the
volume of air admitted to said burner, and a
mixing device located within the members of
the burner and having air-ports which are dis-
posed In registration Wlth the trfm—pm ts 1n the
lower burnel member.

7. A device of the character described com-
prising a lower chambered member provided
with gas-ports and an upper member provided
with alr-ports, a diaphragm attached to the
upper member above the air-ports and ar-
ranged to form a chamber between the upper
and lower members, a mixing device and a gas
and air inlet to said mixing device, substan-
tially as deseribed.

3. A downdraft-burner comprising a lower
member having a false bottom arranged to
produce with sald member an intermediate
oas-chamber, said false bottom being provided
with gas-ports of small area, an upper mem-
ber having means for the admission of alr, and
a mixing device disposed to form an air-pas-
sage between 1tself and the false bottom, said
mixing device having air-ports which com-
municate with the air-passage and are dis-
posed 1n registration with the gas-ports of the
lower member.

9. A gas-burner having a chambered lower
member provided with gas-ports of small area,
a chambered upper member having means for
the admission of air thereto, a mixing device
having ports opposite the gas-ports, a tube in
communication with sald mixing device, and
a gas-check between the mixing device and the
tube.

A gas-burner having achambered lower
member provided with gas-ports located in-
ternally thereof, an upper chambered mem-
ber having air-inlets, a mixmge-tube, and a
perforated mixing member communicating
with the mixinge-tube and with the upper memn-
ber, said mixing member having openings in
registration with the gas-ports of the lower
member.

11. A gas-burner having a lower member
provided with a false bottom having gas-ports,
an upper member having alr-admission ports,
and a passage from sald ports to a mixing de-

vice, a mixing-drum disposed to form an in-
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termediate air-passage between itself and the
lower member, and provided with ports in reg-
istration with the gas-ports, a mixing-tube ex-
tencing upwardly from the drim, a gas-check
between said drum and the tube, and a revo-
luble agitator disposed within said mixing-
tube.

12. A gas-burner having achambered lower
member provided with gas-ports, an upper
member having air-inlets and a passage, a mix-
Ing-tube, and a mixing-drum provided with
openings 1n registration with the gas-ports.

13. A gas-burner having achambered lower
member provided with gas-ports and with air-
inlets, an upper member provided with air-in-
lets and fitted rotarily to the lower member,
an updraft mixing - tube, and a foraminous
mixing device communicating with the two
members and with the lower part of the mix-
1ng-tube.

14, A gas-burner having a chambered lower
member provided with gas-ports and with a
gas-valve, said lower member having air-open-
ings above said chamber, an upper member
revolubly fitted to the lowermember and pro-
vided with air-openings and with an external
hood which conceals the air-openings of the
lower member, and a mixing device adapted
to be supplied with air and gas admitted by
the respective members of the burner.

15. A device of the class described, having
a lower member provided with a gas-chamber
ancl with air-ports, a supply member on which
the lower memberis fitted for vertical adjust-
ment, an upper member having air-ports and
mounted rotarily on the lower member, a gas-
valve located in the gas-chamber and carried
by the lower member for movement there-
with relatively to the supply member, a mix-
1ng-tube and a mixing device below said tube.

16. A device of the class described, having
a lower member provided with a gas- _chamber
and air-inlets, an upper member rotari ly fit-
ted on the ]owel member and provided with

a diaphragm and with air-inlets located above
and below the diaphragm respectively, a mix-
mg-tube, amix

ng device below said tube, and

>

an air-valve mounted on the upper member
and controlling the flow of air through a

chamber located in sald member above the

diaphragm.

17. A gas-burner having a lower member
provided with a gas-chamber and with air-in-
lets, an upper member rotarily fitted to the
lower member and provided with air-inlets, a
mixing-tube, a foraminous mixing member
at the lower part of the mixing-tube, a stem,
a valve at the lower part of the stem, a dis-
tributer on the stem, and a couplmo‘ havmw
a valve-seat opposﬂse to the valve.

18. A device of the class described, having
a supply member provided with a valve-seat,
a burner rotarily mounted on the supply mem-
ber and provided with a gas-chamber and
with air-inlets, a mixing-tube, a perforated
mixing member atthe lower part of said tube,
a sulfably - mounted valve-stem extending
within the tube, a valve on the stem, and a

distributer SﬂppOIted by the stem within the
mixing-tube. |

19. A ms—burner having a chambered mem-

ber pmwded with air-inlets and with & oal-
lery, a perforated plate on said member, a
mixing - tube extending through said plate,
means for supplving an admixture of gasand
alr to said tube, and a perforated air-valve
mounted rotarily on the burner member and
cooperating with the perforated plate.

20. A gas-burner having a perforated air-
plate and a gallery, a mixing-tube of less di-
ameter than the air-plate and extending up-
wardly therethrough, and a foraminous gas-

check surmounting the mixing-tube and form-

ing an annular shoulder which is of greater
diameter than the mixing-tube and is located

externally thereof.

Intestimony whereof I havesigned my name

to this specification in the presence of two sub-
seriblng withesses.

JOHN B. SALO.

Witnesses:
H. F. BERNHARD,

JNO. M. RiTTER.
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