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APPARATUS FOR MIXING GAS AND AIR.

| SPECIFIGATION forming part of Letters Patent No. 490,087, dated J fmua.ry. 17, 1898.

Application filed March 28,1892, Serial Neo, 426,304,

(No model.)

To all whom it may concermn:
Be it known that we, WILLIAM SMETHURST

and JAMES WADE, engineers, subjects of the.

Queen of Great DBritain, residing at London,
in the county of Middlesex, England, have in-
vented a new and useful Improvement in Ap-
paratus for Mixing Gas or Vapor and Air, of
which the following is a specification. |
Our invention relates to improvements in
apparatus in which ordinary gas, or hydrocar-
bon vapor, is mixed with air, the mixture be-
ing used for heating and lwhtmg, or other
purposes in which gaseous or other fuel is or-
dinartly used. In making such mixturesit is

necessary, in order that the full advantages

may be obtained, that the mixture of the gas
and vapor with air should be asintimate and
complete as possible, in order that it may be
permanent so that the combustible mixture
may be conveyed to any desired distance by
pipes or in vessels, and in order that when
burned the combustion may be absolutely
complete and without the necessity for the
further addition of ordinary air.

The objects of our improvements are, first,

to effect by simple and inexpensive means,

the perfect and permanent mixture of gas or
vapor with air, second to provide means for

accurately regulating therelative proportions

of gas or vapor and air in the mixture, third,

to make the mixture more intimate, perfect |

and permanent, than has heretofore been the
case, and fourth, to enable the mixture to be
burned underwater. Weattaintheseobjects
by the apparatus illustrated in the accompa-
nying drawings in which:—

Figure I is a side view, partly in section, of

- the mixing pump, regulating valves and mix-
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ing chamber, Figs. 11 111 are longitudinal
and transverse vertical sections of the me-
chanical mixer by which the most perfect
mixture is obtained, Fig. IV is a plan of Fig.

I, ¥Fig.Vis a plan of the 1 mixing device shown
in Figs,. II and I1I and Fig. VI is a section of

the device which we prefer to use for burn-
ing the mixture of gasor vapor and air under
Wate“

Similar lettels and figures of reference refer
to similar parts throun'hout the several views.

« 18 a double &ctmg pump consisting of a
cylinder containing a piston which is made to
reciprocate by a crank b and connecting rod

T

¢ set in revolution by the fast and loose pul-
leys d, d’, driven by steam or other power.

e, ¢/, are inlet openings to the eylinder a,
provided with gas inlet vavles f, /, commu-
nicating with the gas supply pipe g, and air
inlet valves 2, i/, through which air isdrawn
from the pipes 2, 2. HKach of the gas and air
inlet pipesis provided with a separate adjust-
able regulating valve &, £/, and [, I/, by which
the relative proportions of the gas or vapor
and air can be exactly determined and varied
as may be desired.

m,m’, are outlet or delivery valves from the
cylmder « by which the gas and airdrawn to-

cether into the latter are delivered thmllfrh.

the passage n into the mixing chamber o.

' The inlet info the chamber is ewez"ed by a

below it.

perforated plate or wire gauze p, and the

| chamber o itself is provided with a number of

transverse partitions r, r, r, each consisting of
one, two, three, or more thzcknesses of fine wire
gauze or perforated plates. Between these
partitions are arranged bafile plates s, s, s,

each having an opening or openings thrmwh
one edge Dnly',' the openings being armnged
alternately as shown so that the opening
through one plate is at the opposite edge to
the openings through the plates abc:»ve and
The mixed air and gas or vapor
pass through a perforated plate Oor wire gauze
{ at the upper end of the chamber o and are

delivered in a well mixed condition through
the pipe u, shown broken off. The mixture

then passes into the pipe v arranged in the
center of the mechanical mixershown in Figs.
11, 111, and V¥, which may be placed in any con-
venient position in relation to the mixing
chamber 0. This mixer consists of a eylin-
drical case w, within which is fixed aconeen-
trie cylinder «, of finely perforated plate or
wire gauze, a space being leff between them.

In the ends of the ceylindrical case w are
formed bearings v, 9’, 1n which revolve shafts
or spindles upon disks 2, 2/, one of which re-
volves close to each of the ends of the case w0.
The disks are driven by pulleys and belts 1,
2, upon their spindles, so arranged that the
disks revolve in opposite directions, and upon
the face of each disk are formed or fixed a
number of projecting arms or bars 3 and 4,
those nupon one disk being arranged so that
as they revolve they pass between those
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~upon the other disk.
v between the disks z, 2/, 1
“numerous small holes, and its end passes |
out through a stuffing box 5 upon the spin-
~dle of one of the dlsks
is connected to any part of the circumfer-

s perforated with

""i-i-enceo;f the case v, through which the now

~ perfectly mixed gas or vapor and air are con-

- veyed away and burned in suitable burners.

e ure, under water.,
1g
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The air and gas or vapor are so perfectly
-~ mixed that no furth.er addition of air 1s nec- |
-essary for perfect combustion, and the mix- |
~ture will therefore burn, if at sufficient press- |

| -~ For this purpose we use |
the burner shown in Fig. VI, consisting of a |
- ~chamber open at one end into which the mix-
- tureis admitted through the pipe 7 at the:
- other end. A number ot thicknesses of wire:
- oauze 8 are arranged in the form of a dia-|
phragm across the chmnber, and the mixture]
after passing through them can be ignited
and burned, and bem | absolutely and per- |
fectly combustible with‘o ntfurther mixtare of ‘|
air, it will burn readily under water,whichis-
thereby very rapidly heated.  Thewire gauze |
- 8 forming the diaphragm prevents the ﬂa,me__.
- from passing back into the pipe 7,in the |
- event of the pressure under which the oas 1s

~ forced out ceasing fmm &1’1} C‘LUSG, and safetyr

.S_S_G

1c; thus insured.

An adg us’oable inner: tube 9 opeu ELt both-
R ‘"fends is fitted into the open end of the cham-

- ber,and is provided with openings 10 near 1ts: |
lower edge, through which the hot produets
of combustmn escape and rise up through the

water, the inner tube being raised or 10W01‘ed-
to any desired position.

Instead of one pump a, two or more may
be used, and they may be arranged vertically
or in any convenient position.

The chamber o may contain any desired

number of porous partitious », and baffle
plates s, and where a less perfect mixture of
the gasor vapor and air is required, the mix-
ture may be conducted directly from the cham-
ber o tothe burner where it is to be used with-
out passing through the mechanical mixer
shown in Figs. I, III, and V; oron the other
hand the said mechanical mixer may be used
without the mixing chamber o

In order to insure the more perfect rota-
tion of the disks z, 2/, the spindles upon them |

may be prolonwed and additional bearings !

490,087

-A discharge: pipe 6

{ provided for them outside the pulleys and
,belts 1, 2. .
We areaware that appamtus has been used e

to perfect the mixtureof gas and air, toform

but

valves -

- What we cl.-;um as Our 1nvent10n and desu e' .
: to secure by Leiters Patent 1s:— |
1. In an apparatus of the ehamcter de-: .
Scrlbed the combination with a pump having
regulating the quantity and relatwe;-g |
“amounts of gas or vapor and airadmitted to
said: pump, of a mixing chamber. receiving -3 .
‘sald gases from said pump,a mixer 'conu:ected: o
to said mixing chamber, the -said mixer con- -
sisting essentmll} of a hollow cylinder inelos- -
ing a perforated eylinder, two disks revelv-
ing in opposite direetions in said inner cylin-- -

e -

.8 combustible mixture, bu-t.... such- a-pparatus o
‘has been expensive, cumbrous, and only par- -
tially effective for the purpose required, and yo -
~we do not claim broadly the mechanical mix-

1 ture of mﬂammable gas or vapor- Wlth air.

}O L
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der; and inter-penetrating arms oppositely -

as and for the purposes descr 1bed

2. In an apparatus of the ehﬂmeter de--
-Scube_d, the combination with a pump having
valves regulating the guantity and relative =
“amounts of gas or 'vapor and air admitted to
said pump, of a mixing chamber o hm"mw_ :
perforated partitions r and baitie plates s o
between said perforated partitions, the bdld_. o
baffle plates having apertures at alternate
ends, thesaid mixing chamber receivingsaid. . -

oases from said pump, a mixer connected to
sald mixing chamber, the said mixer consist-
ing essentially of a hollow eylinder inelosing a
porforated eylinder with two disks revolving
in opposite directions in said 1nner cylinder.
and inter-penetrating arms oppositely dis-
posed connected to the saild disks; and an
eduction pipe from said mixer, substantially
as ana for the purposes described.

In testimony whereotf we have hereunto set

our hands in the presence of two subscribing

witnesses.

WILLIAM SMETIHHURST.
JAMES WADE.
Witnesses:

ARTHUR K. EDWARDS,
REGINALD POOLEY,

-disposed connectied to the saiwd disks; and an .
eduction pipe from said mixer, subst&ntmllvz .
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