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To all whom it may concern:

Be it known that I, GEoreE MacHLET, Jr.,
a citizen of the United States, residing in
Klizabeth, in the county of Union and State
of New Jersey, have invented certain new and

useful Improvements in Gas-Burners,of which

the following 1s a specification.
This invention relates to burners for burn-

ing mixed air and gas, and particularly to .

those in which a screen is employed for pre-
venting the flame from entering the body of

the burner, although portions of my Improve-

mentsmay beused upon other kindsof burners.

My invention also includes improvements
in the variety of burners known as ‘‘blow-
pipes.”’

‘T'he main object of my invention is to pro-
vide a simple, inexpensive, reliable, and du-
rable form of blowpipe so constructed as to
secure thorough mixture of gas and air in the
right proportions and to gain a maximum ef-
ficiency, while enabling parts to be taken out
any timeforinspection, cleaning, and renewal,
and all of such proportions as to be conven-
1ent for handling.

The improvements are intended for use
where air 1s supplied under pressure and the
gas 1s drawn in by the air-current, and I in-
sure that the proper quantity of gas shall be
drawn in by the air-current. The invention,
however, may be used in systems where gas

18 supplied under pressure and air is drawn

1n by the gas-current.

Upon a blowpipe I illustrate two tips, one
inclosing the other, the inner one for deliver-
Ing mixed air and gas under high pressure
and the space between the tips delivering the
mixture .at lower pressure, and my improve-
ments include novel means for insuring suffi-
cient escape of gas into the space or expan-
sion-chamber between the tips.

In burner-screens it has been the practice
to employ two or more fluted strips with an
Intervening partition or partitions, these parts
being mechanicaily held together or locked
by means of projections upon one part in-
closing the edges of another part: but these
projections reduce the orifices through which
the gas escapes, and hence interfere with the
1 have contrived to lock these

| screen members together so that no projec-

tion will interfere with the flow of gas, so
that maximum efficiency is secured, while the
parts are conveniently assembled and disas-
sembled.

In gas-burners of the kind herein illustrated
it has been the practice to supply both air and
gas at one end of the mixing-tube, the usual
construction comprising a nozzle that pro-
Jected into the mixing-tube, air under pres-
sure being supplied to said nozzle and gas be-
ing drawn in by the suction produced by the
flow of ailr through the nozzle, the gas enter-

1ng through a chamber which surrounded the

nozzle. The latter was supported only at its
base, and owing partly to this fact and partly
to 1ts thinness and weaknessit was found that

1t would often get displaced somewhat from

1ts true central position. This was particu-
larly the case where the nozzle was attached
at 1ts base by a screw-thread, since in the
course of taking the burner to pieces and re-
assembling them the nozzle would become
thrown out of its true position. Consequently
the proportion of gas and air was disturbed
and the action of the device was rendered
faulty. This difficulty I have overcome by
contriving to have only one intake at the base
of the mixing-tube and the other intake be-
tween the ends of the tube. At said end of
the tube I form a relatively small opening,

which serves as a nozzle, having sufficient

length for that purpose. In tubes of large
size the nozzle end of the tube is made solid
or integral with the tube itself and completely
closed except for the small central nozzle-
opening, and just above the nozzle I form in-
take-openings for gas in the walls of the mix-
ing-tube. Thus the nozzle cannot become ac-
cidentally bent or displaced from its true po-
sition nor the efficiency of the burner dimin-
ished. In small sizes the intake end of the
tube 1s closed by a threaded bushing having
a small central nozzle-opening, this bushing
veing removable to afford access to the inte-
rior of the tube, but not being liable to dis-
placement from its true central position when
in the tube.

Other advantages and improvements will
| hereinafter appear.
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In the accompanying drawings, Figure 1
shows in longitudinal section a blowpipe or
burner for burning mixed air and gas. Kig.
9 1s a diagram illustrating the construction of
a screen for a burner-tip.

Fig. 4 shows
in longitudinal section the preferred form of
burner-tip and screen. Fig. 5 is a plan of
the burner-tip seen at Fig. 4. Fig. 6 1s a
view similar to Fig. 2, but
luting of the screen me,mbers Flg. 7 shows
3l length of flexibie rubber tubing forming a
connection between the mixing-head or mix-
ing-tube and the tip portion of the burner.
Air under pressure 1s supplied to the burner
through a pipe 1, which is threaded into the
open end 2 of atubular head 3. The air from
the pipe 1 passes through a small nozzle 4
into the reduced end 5 of a mixing-tube 6,
the latter being surmounted by an outer tip
Tand an internal tip or jet8. The lower por-
tion 5 of the mixing-tube is reduced so as to
form a SLH‘IOUI](Z]IHG chamber 9 within the
head 3, said chfunou being separated from
the lower end of the head b), a partition 10,
into which the lower end of the mixing-tube
is threaded at 11, so that 1t may be removed
for 1nspection, cleamnb, &e. The chamber
9 is closed at 1ts upper end by the main por-
tion 6 of the mixing-tube, which fits tightly
within the mouth of the head at 12. The
nozzle 4 1s 1n the form of a hollow screw,
which is threaded into the lower end of the
mixing-tube, as seen at If1g. 1, so that 1t may
be withdrawn from the tube 1n order to per-
mit inspection of theinterior and also to per-
mit introduction of tools for cleaning the
same and for forcing out the nner tip 8,

this removable nozzle being particularly
valuable in the case of small burnersin which

the introduction of any suitable tool.

Into the chamber 9 opens a nipple or inlet
19, into which 1s screwed a gas-supply pipe
14. It will be understood, however, that the
supply 1 may beused for gas under pressure,
and the pipe 14 may be omitted under some
circumstances. The reduced portion b of the
mixing-tube 18 formed with perforations 15
near the partition 10, and the gas from the pipe
14 is drawn through these perforations into
the mixing-tube by the action of the jet of air
entering through the nozzle 4. The bore of
said nozzle is much smaller than the bore of
the portion 5 of the mixing-tube, and the per-
forations are formed on all sides of the latter,
so that the gasis drawn in from all sides, and
hence becomes thoroughly mixed with air.
The main portion 6 of the mixing-tube be-
tween the portion 5 and the tips 1s of larger
diameter, so as to fit into the head at 12, and
also so as to form an enlarged chamber In
which the air and gas may become even more
thoronghly mixed. At the same time the
bore of the main portion or neck 6 1s large

Kig. 3 1s asection
“taken at the line # « of Fig. 2.

showing diffel ent

pansion-chamber 17.
the perforations 16 may be about equal to the

the bore of the nozzle 1s too small to permit

791,923

enough to receive the lower end of the inner
tip 8, which may be forced into the top of
said neck and there held by friction or bind-
ing alone. The bore of said tip 8 atits lower
end 1S qubstantnlly oreater than the diameter
of the bore in, the reduced portion 5 of the
mixing-tube, Fig. 1. In the base of the in-
ner tip 8 perforations 16 are formed, through
which the mixture escapes into the larger ex-
pansion-chamber 17 between the two tips.
The pressure of the gas in this expansion-
chamber 1s much less than the pressure of
that emitted by the inner tip 8, and owing to
such lower pressure the gas emitted from the
chamber 17 remains constantly lighted, as 1t
does not escape fast enough to tend to blow
the flame away. By means of the constant
flame of the low-pressure gas the high-pres-
sure oas escaping from tip 8 is kept constantly
ionited, and owing to the rapid flow a great
heat 1s produced.

It will be seen that the passage 18 above
the perforations 16 in the inner tip 8 1s con-
stricted. The purpose of thisconstrictionisto

insure that suflicient gas shall escape through

the perforations 16, the constriction being in-
tended to choke the flow of gas to some ex-
tent, so that more shall escape into the ex-
The aggregate area of
difference between the area or cross-section of
the constricted bore 18 and that of the larger
bore 19, formed in the lower part of the tip
3. so that the rate or speed of the flow through
the burner at 18 may be about equal to the
rate of outflow through the passages 16.
Much more of the mixture escapes through 18
than through 16; but the rate of movement is
preterably about the same.

An annular screen between the inner and
outer tips 8 and 7 prevents flame from enter-
ing between said tips. In this instance the
sereen comprises an outer fluted annulus 20,
aninner fluted annulus 21, and an intermediate
annular partition 22. Iach of said members
21 and 20 may consist of a strip of suitable
metal bent into zigzag shape, as seen at Figs.
5 and 6, or into undulating shape, as at Kig.
9. The partition 22 serves to divide the open-
ings formed by the undulations, such redue-

“tion in the size of the openings serving to

prevent the passage of flame into the expan-
sion-chamber 17. The partition 22 is formed
upon its opposite sides with grooves or con-
tinuous recesses 23, into which fit projections
or keys 24, formed upon the ridges of the
members 20 and 21 about midway between the
top and bottom edges of the latter, whereby
the fluted membersand the partition are locked

together. The grooves and projections may,
]]OWOVGI be tormed at different heights than
lustrated. The outer annulus 20 rests upon
a shoulder 25, formed within the outer tip 7,
while the inner tip 8 is provided with a brim
26, that catches over the inner annulus 21.
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Before putting the tip 8 into the burner the
three members 20, 21, and 22 are slipped upon
it, and then the lower end of the tip 8 is forced
into the top of the mixing-tube 6 until the
annulus 20 of the screen rests upon the shoul-
der 25. In order to take these members out,
it is only necessary to introduce a tool and
torce the tip 8 up out of the mixing-tube. A
oreat advantage in the freer flow of gas is
of all the projections
upon the members 21 and 20.

It will be seen that the members 20, 21, and
22 are flush at top and bottom and that they
are Interlocked between their ends. The in-
terlocking means are preferably midway be-
tween the top and bottom of the members, so
that either member may be used either side
up. The partition 1s contiguous to both of

the members 20 21, so as to formy numerous

individual or separate passages for the gas.

At Fig. 71t will be seen that the exterior
portion 6 of the mixing-tube may be divided
into two parts 6" and 6b these parts connected
by a flexible rubber tube 27 of any desired
length. The head 3, which in some cases 1t is
not desired to 'handle on account of 1ts weight,
may thus be left at rest, while the hose 27 per-
mits such movements of the burner-tip as may
be required.

Other variations may be resorted to within

the scope of my invention and portions of my:-

improvements may be used without others.
The screen may be used in other kinds of
burners and need not always be of annular
form.

Having thus deseribed mV mventmn 1

claim-—

1. A gas-burner having a screen comprising
a palr of fluted members and an intervening
partition: the partition having grooves upon
its opposite sides, and the ridges ot the fluted
members having projections within said
grooves; sald projections being between the
top and bottom edges of the fluted members.

2. A gas-burner having a sereen comprising
a pair of filuted members and an intervening
partition whose top and bottom edges are

flush with those of said fluted members:; said

partition formed upon its opposite sides with
orooves, and the ridgesof said fluted members
provided between their top and bottom edges
with projections to fit in said grooves.

3. A gas-burner having a scereen comprising
a palir of fluted members and an interposed
contiguous partition; said luted members and
partitions tormed between thelr top and bot-
tom edges with means whereby they are in-
terloched

4. A gas-burnercomprising cylindrical tips,
one within the other and an intervening an-
nular screen comprising a palr of iuted mem-
bers and an intervening partition; said fluted
members and partition formed between their
top and bottom edges with means whereby
they are 1nterlocked; said outer top formed

3

with an internal shoulder whereon said screen
rests; and said inner tip secured at its lower

end within the burner and having a brim -

which retalns said screen.

5. Asa new article of manufacture, ascreen-
strip for use in gas-burners, said strlp formed
1n a succession of transverse lutes or corru-
gations, and projections formed in line upon
succeeding ridges between the edges of the
strip.

6. A gas-burner comprising a neck sur-
mounted by a pair of tips one within the other,
and a screen between said tips; the inner tip
having perforations below said screen, and
constricted above sald perforations, and said
screen consisting of members interlocked be-
tween their top and bottom edges.

7. A gas-burner comprising a neck sur-
mounted by a pair of tips one within the other.,
and a screen between said tips; the inner tip
having perforations below said screen and
constricted above sald perforations to such an
extent as to cause the rate of upward flow
from the inner tip to be about equal to the
rate of lateral low through said perforations,
and sald sereen consisting of members inter-
locked between their top and bottom edges.

8. A gas-burner comprising a neck sur-

‘mounted by a pair of tips one within the other:

the space between said tips forming an expan-
sion-chamber, and constricted passages pro-
vided between said neck and said expansion-
chamber; salid inner tip substantially con-
stricted above said passages, and a screen be-
tween sald tips consisting of members inter-
locked between their top and bottom edges.
9. A gas-burner comprising a neck sur-
mounted by a pair of tips one within the other;
a space between said tips forming an expan-
sion -chamber; perforations formed in said
inner tip:; the inner tip constricted above
sald perforations; the difference between the
flowing capacity of said tip at said constric-
tion and the flowing capacity at said perfora-
tions being about equal to the aggoregate flow-
Ing capacity of said perforations, and a screen
between sald tips consisting of members in-
terlocked between their top and bottom edges.
10. A gas-burner comprising a neck sur-
mounted by a pair of tips one within the other
with an intervening expansion-chamber; the
inner tip being joined at its lower end to the
neck and tformed with a larger bore at its bot-
tom than at its top; the wall of the inner tip
having perforations at the part thereof pro-
vided with the larger bore; and the difference
between the areas of sald bores being about
equal to the aggregate areas of said perfora-
tions, and a screen between said tips consist-

ing of members interlocked between their top
and bottom ecdges.

11. A o'a%—burner compr 1sing a tubular h ead
and a mixing-tube, said mixin O‘—tube provided
at one end with 7) pa,ir of tips and at the other

| end with a nozzle, and being secured within
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said head, the latter having at one end an in- | a mixing-tube, said mixing-tube provided at

let into which said nozzle opens and having
between its ends a chamber separated from
sald inlet; said mixing-tube having perfora-
tions within sald chamber; said head provided
with a second inlet opening into said cham-
ber; one of said tips within the other, and a
screen between said tips; the inner tip hav-
ing perforations below said screen and con-
stricted above 1ts perforations.

12. A gas-burner comprising a tubular head
and a mixing-tube, said mixing-tube provided
at one end with a tip and at the other end with
an integral nozzle of less diameter than the
tube, and being inserted within said head, said
head having at one end a single inlet into
which sald nozzle opens, and having between
1ts ends a chamber separated by a partition
from said inlet, said mixing-tube having per-
forations within said chamber, said head be-
ing provided with a second inlet opening into
sald chamber, and the nozzle end of said mix-
ing-tube threaded into said partition.

13. A gas-burnercomprising a tubular head
having at one end an inlet and at the other
end a mixing-tube, said mixing-tube provided
at one end with a tip and at the other end with
a nozzle, and inserted within said head, the
latter having between 1its ends a partition
through which the nozzle end extends, a por-
tion of the mixing-tube within said head per-
torated and also reduced in diameter to form
a surrounding chamber, and the head having
a second 1nlet opening into said chamber.

14. A gas-burner comprising a tubular head
having atone end an inlet and at the other end
a mixing-tube, said mixing-tube provided at

one end with tips and at the other end with a

nozzle, and inserted within said head, the lat-
ter having between its ends a partition into
which the nozzle end is threaded, a portion of
the mixing-tube within said head perforated
and also reduced in diameter to form a sur-
rounding chamber, the head having a second
inlet opening into said chamber, one of said
tips of larger diameter than said mixing-tube
and the other tip of smaller diameter and in-
serted 1nto the upper end of said mixing-tube.

15. A gas-burnercomprising a tubular head
having at one end an inlet and at the other end
a mixing-tube, said mixing-tube provided at
one end with tips and at the other end with a
nozzle, and inserted within said head, the lat-
ter having between its ends a partition into
which the nozzle end is threaded, a portion of
the mixing-tube within said head perforated
and also reduced in diameter to form a sur-
rounding chamber, the head having a second
inlet opening into said chamber, one of said
tips of larger diameter than said mixing-tube
and the other tip of smaller diameter and in-
serted into the upper end of said mixine-tube:
sald outer tip and mixing-tube being integral.

16. A gas-burner comprising a tubular head
having at one end an infet and at the other end

one end with tips and at the other end with 4
nozzle, and inserted within said head, the lat-
ter having between its ends a partition into
which the nozzle end 1s threaded, a portion of
the mixing-tube within said head being per-
forated upon all sides and reduced in diameter
to form a surrounding chamber, the head hav-
ing a second 1nlet opening into said chamber,
one of said tips of larger diameter than said
mixing-tube and the other tip perforated and
of smaller diameter, and a screen between said
tips.

17. A gas-burner comprising a tubular head
having at one end an inlet and at the other end
a mixing-tube, said mixing-tube provided at
one end with tips and at the other end with a
nozzle, and inserted within said head, the lat-

‘ter having between its ends a partition into

which the nozzle end 1s threaded, a portion of
the mixing-tube and the other tip perforated
and of smaller diameter, and a screen between
sald tips; said inner tip constricted ahove the
perforations therein.

18. A gas-burner comprising atubularhead

having at one end an inlet and at the other end

a mixing-tube, sald mixing-tube provided at

one end with tips and at the other end with a

nozzle and inserted tightly within said head,
the latter having between its ends a partition

through which the nozzle end of the tube ex-

tends, a portion of the mixing-tube within
sald head being reduced in diameter to form
a surrounding chamber, and the head having
an opening or inlet into said chamber, said
nozzle in the form ot a bushing threaded into
the end of said reduced portion, and the lat-
ter threaded 1nto said partition.

19. A gas-burner comprising a tubular head
and a mixing-tube, the latter provided at one
end with an integral nozzle of reduced diam-
eter, and Inserted within said head, the head
having between its ends a partition into which
the nozzle end of said mixing-tube is threaded,
sald head also having at one end a single inlet
into which said nozzle opens and having be-
tween its ends a chamber provided with a sec-
ond inlet, said mixing-tube having perfora-
tions within said chamber close to said nozzle.

20. A gas-burner comprising a head pro-
vided with separate inlets for gas and air, a
mixing-tube detachably fixed within said head
and having in its inner end a relatively small
opening which serves as a nozzle and 1s in
communication with one of said inlets, said
tube having above said nozzle a perforation
whereby i1t communicates with the other of
sald inlets, a tip upon the outer end of sald
tube and integral therewith, a second tip pro-
vided within said tip, and a screen between
said tips.

21. A gas-burnercomprising a mixing-tube
having at 1ts lower or Intake end a relatively
small opening which serves as a nozzle, and

- having intake perforations above said nozzle,
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a tip In communication with the delivery end
of said tube, a second tubular tip within said
tip, and a screen between said tips:; the in-
ternal cdiameter of said tubular tip being sub-
stantially greater than the internal diameter
of said mixing-tube near said intake perfora-

‘t1ons.

22. A gas-burner comprising a head, a mix-
ing-tube detachably fixed therein and havinge
at 1ts lower or intake end a relatively small
opening which serves as a nozzle, and having
intake perforations above said nozzle, said
heacd having one inlet in communication with
sald nozzle and another inlet in communica-
tion with said perforations, an outer tip in
communication with the delivery end of said
tube, a smaller tubular tip within said outer
tip, and a screen between sald tips; the space
between said tips forming an expansion-cham-

ber, relatively small openings being provided zo

into said chamber, the internal diameter of
sald tubular tip being substantially greater
than the internal diameter of said mixing-
tube near said intake perforations, and said
smaller tip constricted above said chamber-
openings.

23. A gas-burner having a sereen compris-
ing a pair of annular Yuted members one sur-

roundmg the other, and an interposed con-

tiguous partition; the partition having re-
cesses upon 1ts opposite sides, and the con-
tiguous ridges of the fluted members having
between their edges projections within said

recesses.
GEORGE MACHLET, J=.
Witnesses: | -
(6. MACHLET, Sr.,
Frrrz MACHLET.
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