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UNITED STATES

PateNnT OFFICE.

- BALLARD SMITH DUNN, OF NEW YORK, N. Y.

GAS AND AiR COMMINGLER.

Applieation filed September 14, 1887,

To wtl whony it may concern:

Be it known that I, BALLARD SMITH DUNN,
of the city, county, and State of New York,
have 1nvented a certain new and useful Im-

provement 1n Gas and Air Comwminglers, of

which the following 1s a specification.

The object of my invention is to provide a
new and improved apparatus for thoroughly
mixing or commingling illuminating or like
gas with alr in such a manner that a permas-
nent mixture isobtained, that can be burned in
a sultable burner and can be used for heating
purposes, for generating steam, and forall pur-
poses for which solid, lignid, or gaseous fuels
are now used.

The invention cousists in the combination,
with an exterior tube, of an interior tube in
the same and provided with an inlet-tube and
numerous outlet tips or apertures, which inlet-
tube contalns a gas-injecting pipe.

The invention also consists in the construe-
tion and combination of parts and details, as
will be fully described and set forth herein-
after, and finally pointed out 1n the claims,.

In the accompanying drawings, Figure 1. is
a front elevation of my improved gas and air
commingler, half being shown in vertical sec-
tion and parts broken out. Fig. 2 1s a side
view oi the apparatus, parts being broken out
and others being 1n section. Fig. 3 18 a detail
cross - sectional view of part of the interior
vessel, showing one of the outlet-apertures.
Fig. 4 1s an enlarged horizontal sectional view
of the 1nterior tube.

Siinllar letters of reference 1ndicate corre-
spouding parts.

On the base A thesocket-piece A’ 1ssecured,
which 1s screw-threaded internally, and into
sald socket-piece the lower externally screw-

threaded end of a wrought iron or steel tube,

B, 18 serewed firmly and securely, so as to

- form an absolutely tight joint.
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Upon the upper end of the tube B the cap-
plece O Is screwed, in the top of which one
end of the pipe D is serewed, which serves for
conducting the wixture of gas and air to the
burner. Within the tube B, I place another

tube, H, of less diameter, and which extends
to within a short distance tfrom the top and
bottom of the exterior tube, B. The upper
end of the interior tube E 1s closed, and the

.

—
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lower end is secured in a socket-piece, 17,
through the closed bottom of which the inlet-
- pipe , for the mixture of gas and alr, pro-
jects.

In the walls of the inner tube, I, a very great
number of tips, G, are secaved, which project
from the outer surface of said inner tube, or
in place of said tips the sald inner tube may
' be provided with apertures I, forined with
two channels, a, which are 1nclined toward
each other from the inside to the outside, 80
that the two jets issuing from the channels
must cross and interrupt each other.

On the outside of the exterior tube, B, two
. cross-bars, H, aresecured at the top and bottom,
. respectively, the ends of which ¢ross-bars are
united by the vertical bars H’, as shown. On
the upper bar H two gas pump eylinders, J,
- are sceared, one at or near each end, and on
' the lower cross-bar H two air-pump cylinders,
K, are secured, one at or near each end, all
sald cylinders standing vertically.

The gas-cylinders J contain pistons, from
which the piston-rods J" project through stuff-
ing-boxes 1in the lower ends of the cylinders,
the ends of said piston-rods being pivoted to
connecting-rods J? the lower ends of which
are plvoted adjustably to levers Ly pivoted on
upwardly - projecting arms 1 of the lower
cross-bar, k1.  Said levers Lare provided with
longitudinal slots, through which the bolts
project that pivot the connecting -rods to the
levers, which bolts cau be adjusted greater or
less distances from the swinging ends of the
levers, according to the desired stroke of the
pup- pistons.

The air-pump eylinders X contain pistons,
. from which piston-rods K' project through
| stutfing-boxes in tops of the ¢ylinders, the up-
per ends of said piston-rods being pivoted to
the lower ends of connecting-rods KK pivoted
at thelr upper ends to levers M,pivoted toarms
. M, projecting downward fromn the apper ¢ross-
bar, H, which levers M are also slotted longi-
tudinally for adjustment of the counecting-
rods, as set forth above.

Hrom the vertical bars H' the arms N pro-
ject toward the [ront, and 1n said armns the
horizontal shaft O 1s journaled, on which the
eccentric - disks P P" and R R are rigidly
- mounted,sald eccentric-disksbeingsurrounded
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- by straps, to which the rods Q Q and S &' are
secured, the rods @ Q being pivoted to the
levers L and the rods S S’ being pivoted to
the levers M. The upper and lower ends of

5 the gas-pump cylinders J are connected with

the gas-pipe. T by the pipes T and T? said
pipes T" and T* having the proper valves.

- The pipe Y serves for conducting the gas to
the pumps. The upper and lower ends of the
10 alr-pump cylinders are connected by the pipes |
U’ and U*? with the air-pipe U, said pipes U’
and U? having suitable valves. The air is
drawn into the air-pump cylinders through |
‘the necks U®. The end of the pipe U is con-
15 nected with the pipe I, which conducts the

- mixture of gas and air into the inner tube, E,
as shown in Fig. 2. |
- The gas-pipe T, for conducting the com-

~ pressed gas, has 1ess diameter than the pipe

20 U, and extends into the same, the end of that

. parb of the pipe T within the pipe U being a
short distance below the bottom valves of the
bottom or air-pump eylinders, and the end of
‘said pipe T is tapered so as to form an in-

2t Jector-nozzle, X, within the pipe U, as shown
in Pig., 2, through which the gas 1s forcibly

eJected into the center of a column of com-
pressed air.

On one end of the shaft O belt-pulleys W

30 may be mounted for the purpose of driving
the entire mechanism by power; or the shaft'

O may carry a pinion engaged with the COgZ-
wheel V on the shaft V', which shaft V' is to
- be rotated by the unwmdlng of a rope or ca-
35 ble wound on a drum, V? on the shaft V', a

‘suitable weight being secured to the other end
-of the rope.

I have shown two pumps—thet is, one gas- |

pump and one air-pump—at one side of the
40 standard, the same number of punips to be at
the other side; but it is evident that more may

be provided.
The operation is as follows: The shait O 1s
- rotated, and from the same the levers M and
45 L are rocked and the pumps operated. - At
-~ eachstroke the air-pumps compress a quantity
of air and force it into the pipe U, and in the
same manner each gas- pump compresses a
| quantity of gas at each stroke and forces it
50 into the pipe T. The compressed gas passes
out of the tapered end of the pipe T and is
forcibly injected into the compressed air in
the pipe U, whereby the compressed gas and
- alr are mlxed this mixture passing through
- 55 the pipe I into the bottom of the inner tube,
~ E. As this tube is closed at the top, and as |
fresh quantities of the compressed mixture of
- compressed gas and compressed air are being
continuously forced into the said inner pipe,
60 E, this mixture isforcibly ejected, through the
tlpe ( or corresponding aperturee, mt_or the
exterior tube, B, and as the jets of gasand air
mixture, passing through the tips or aper-
tures, strike the inner surface of the exterior

65 tube they are foreiby torn asunder and into |

the most minute particles, whereby a most
perfect mixture of the gas and air is obtained,

a mixture which is absolutely permanent and | '

can be burned in any suitable gas-burner.
The apparatus is very simple 1n construc-
tion, as the exterior tube, B, in which the com-
plete mixing of the gas and air takes place,
also serves as a suppmt for the entlre mech-
anism.
- Having thus described mvmventlon,l claim
as .new and desire to secure by Letters Patent—
1. In a gas and air commingler, the combi-
nation, with an exterior Vessel provlded with
an oublet or burner pipe, of an interior vessel
in the exterior vessel, which interior vessel is
provided with numerous outleft apertures or

tips, an inlet-pipe connected with the interior

vessel, and an injector-tube in said inlet-pipe,
subsbentially as herein shown and described.

2. In a gas and air commingler, the combi-
nation, with an exterior vessel having an out-

let or burner pipe, of an interior vessel 1n the

exterior vessel and provided with numerous

small outlet apertures or tips, an inlet-pipe -

connected with the interior vessel, air-foreing
pumps connected with said inlet-pipe, a gas-
conducting pipe having a tapered end pro-

| jecting into said inlet- -pipe, and of gas-com-

pressing pumps connecting with the said gas-
conducting pipes, substa,n tiallyas hereinshown
and described.

- 3. In a gas and air com mmgler the combi-
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nation, w1th an exterior tube, of a tube in the

sanie plowded w1th_numemus outlet - aper-
tures, cross-bars secured on the exterior tube,
and air and gas pumps, and mechanism for

operating the same supported by the cross-

bars, which pumps are connected with the
mixing-tubes, substantially as herein shown
and deser 1bed

4. In a gas and air commingler, the combi-
nation, with an exterior tube, of a tube in the
same provided with nuinerous outlet aper-
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tures, cross-bars on the exterior tube, end bars

connectmg the ends of the cross-bars, gas and
air pumps on the frame formed -of the cross
and end bars,which pamps are connected with
the mixing-tube in the exterior tube, rocking
levers on the frame and connected with the
pump piston-rods, and eccentrics on a shalft
on the frame for operating the rocking levers,
substantially as herein shown and described.

5. In a gas-and air commingler, the combi-
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nation, with a vertical tube containing a tube

premded with numerous outlet- &pertures of

pumps and operating mechanism supported

shown and described.

In testimony that I claim the foregoing asmy

invention I have signed my name in presence
of two subscribing witnesses.
BALLARD SMITH DUNYN.
Witnesses:
Oscar F. Gungz,
LeEwis B. WHITE.
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by said vertical tube, substantially as herein
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