1,042,403,

54?%./

/ V " J\—‘ a i et
¢ i \\ \\\\\\\ . F’%
: H V“ ) j%;
# PR |
A/ \\ \\\\ | 6
. B \\\\\\ J
C » )
q o= 7 — f /[ =
T T ?i?j = -
d—Z v j 2
.\\ .
7 \\\\‘i:\ { [. L />§ A
B AN / B
7\ gas \IY
¥ Gas ) iy
LN 2
g g |7
o ’/3(/5 | ) v
0" ‘ﬂ 97
N .

‘
.
4.

S

G. R. COTTRELL.

GAS AND AIR MIXING METER.
APPLICATION FILED DEC. 6, 1011.

Patented Oct. 29, 1912,

~
~Sa
~
=
‘\‘\

2 SHEETS~SHEET 1.

g 2
| [ e 7 f "Q@Z‘/ L B
0 = =
§ ; —
C ' 7 : — T s

INVENTOR

IR Gottietl



G. R. COTTRELL.
GAS AND AIR MIXING METER.
APPLICATION FILED DEC. 6, 1911,

Patented Oct. 29, 1912,

2 SHEETS—SHEET 2.

1,042,403,

S
<
\"l\\_#

S
_b?

Sng Y.

, 2R
g j’ffi 5
| N w»
i
g v X -5
C— i a?r‘ 53— ,
Jat > U t I8
"pﬁ <A
g s A
Jad A \v /
¥ 1
N }\ L/@
I
S
s 7- e
[ Z-;{“. 7"
Pl \w
- Vl‘ B
\\jg
Jal I A TH
. |z
2

WIINESSES Vi //[7/2/ INVENTOR .

R bottiztw

B o~ | 2y @Al



&

[\l
(%4

o2
ot

_in the example Hustrated

40

45

ot
[=18

uniform proportions,

iy

[es

TNITED STATES PATENT OFFICE.

“WORGE R. COTTRELL, OF ANGLESEA, NEW JERSEY.

GAS AND AIR MIXING METER.

1.042.403.

Specification of Letters Patent.

Patented Oct. 29,1912

Application filed December 6, 1911, Serial No. 864,164.

To all whom it may cORCern:

Be it known that I, GOReE B. CorTREIL,
a citizen of the United States, residing at
Anglesea, in the county of Cape May and
State of New Jersey, have invented certain
new and useful Improvements in (as and
Air Mixing Meters, of which the following
is a specification. '

This invention relates to gas and air-
mixing meters, in which an air-measuring
drum s driven or revolved by the pressure
of gas passing through, and revolving, a
gas-measuring drum, Tor mixing gas and
air in definite and constant proportions, at
o uniform velocity and pressure, whereby
perfect combustion of the mixture may be
produced at the burners.

The object of my invention is to provide
a mixing meter in which the serew-measur-
ing compartment of the gas and air drums
have diverging walls and ave of an increas-
ing cross area_ from the contracted inlet
opening toward the middle portions, and
converging walls’ beyond the middle por-
tions to contracted outlet openings, whereby
the currents of inflowing gas in the gas
dyum will impinge with the greatest pres-
sure and efficiency upon
of any two compartments open

above the

- water line, for causing the drum to revolve

and thereby cause the air drum to revolve
for measuring and mixing gas and air in
velocity, and pressure.
The relative capacities of the measuring
compartments of the air and the gas drum
are such that the
air drwn will take in and discharge ap-
proximately five volumes of air while the
gas drum tales in and discharges one vol-
ume of gas, thereby forming a mixture con-
faining six volumes of combustible fluid.
The gas and air, in their respective vol-
mmes, are discharged simultaneously at the
same velocity inte a mixing chamber be-
tween the adjacent ends of the drums, so
that an iniimate mixture is produced, and
{his mxture is discharged into the outlet
pipe under approximately the same pressure
a5 the initial pressure of gas at the intake
of the gas drum. The pressure is con-
gtantly maintained during the revolution of
the drums and while the mixture is flow-
ing to the burners. :
The matter constituting my invention
herein will be defined in the elaims.
T will now describe the detai

Aatatic
Go1atE

the diverging walls

of con-

struction of my improved gas and air mix-
ing apparatus by reference to the accom-
panying drawings, in which—

Figure 1 represents a vertical longitudi-
nal sectipn through the casing, the drums
and the vanes of the gas drum. Iig. 2 rep-
resents a vertical transverse section on lines
92, Fig. 1, with a part in elevation. ¥ig.
3 represents a partial end elevation of the
outer casing. Ifig. 4 represents a diagram-
matic view of the air drum showing the
screw vanes as though laid out in plan and
presenting an edge view, for showing the
planes. Fig. 5 represents a similar view of
the gas dram with its vanes.and planes
forming the screw measuring compartments.

The outer cylinder casing is preferably
composed of two semi-eylindrical parts A,
A’, having flanges a, by means of which they

are bolted together, as indicated in Tig. 8.

The parts A, A may be made of cast metal
and will be provided at the ends with an-
gular notches and flanges « for recelving
a square boss ¢, which carries the gas inlet
elbow pipe F. Both ends of the casing may
have this construction. By means of the
notches and squarve boss the parts A, A’
may be accurately centered and then the
bolt holes drilled in the flanges of both
parts. The casing is supported on legs a'’.
The gas measuring drum B and air meas-
uring drum C are secured to a center shaft
D, the end of which at the gas inlet end is
provided with a pivot point d, while the op-
posite end is provided with a socket, into
which extends the pointed end of a set screw
¢ in the elbow pipe H. The pivot d enters
a socket in the elbow pipe F. The drums
are thus pivotally supported, to turn with
the least possible friction. Both of the
drums have outer end heads forming re-
spectively the gas chamber 0 and the air
chamber ¢. The drums are spaced apart at
their adjacent inner ends to form a gas and
air mixing chamber g, into which streamg
of gas and air are discharged from the five
measuring compartments of each drum.
"he head of the gas drum Bhasan inwardly
turned tubular extension or collar i of larger
diameter than the elbow pipe T, sp as to
leave an annular water seal space J: around
said pipe. This tubular projection ¢ and
seal & prevent gas, which might pass-along
the head,
ing. A similar tubular extension ! may be
applied to the head of air drum C, and an
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o' and a narrower discharge

inlet opening 5
dw-

opening p” into the mixing chamber g.

" ing to the fact that the measuring compart-
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80

ments in the gas drum and in the air drum
are of substantially the same shape and.of
uniform proportions, one to the other, they
will deliver currents of gas and air at the
same velocity and pressure, sO that they will
form an intimaté and homogeneous mixture
in the exact pro ortions. In chamber g, to
cause complete and perfect combustion at
the burners. Singe all the carbonaceots
watter and hydrogen in the gas is consumed
. reason of there being present and mixed
“th the necesshry proportion of oxy-
high flame temperature is produced
at economy Is frected in the use of
fuel. :
a0 above. described construction and as
¢hown in theilrawing 1t will be understood
that the serew-measuring compartments of
the gas and.ait drums have contracted inlet
and ountlet openings, with diverging walls
and of an increasing cross area from the in-
fet openings toward the middle portions, and
converging walls beyond the middle por-
tions to the contracted outlet openings,
whereby the currents of inflowing gas in the
gas drum’ will impinge with the greatest
pressure and efficiency upon the diverging
walls of any two compartments open above

et

the water 1ne for causing the drum to re--

volve.

By constructing the helical vanes of the
gas drum of such length that each will en-
circle approximately Four-fifths of the cir-
cumference of the drum, every measuring
compartment, which at one time is open fo
the gas chamber at the receiving end, will
at the same time be sealed in the water at
the discharging end of the drum, so that no
gas can Pass through when the drum is idle.
The measuring compartments of the air
drum being sealed in the same manner no
gas can pass throngh them and out through
the elbow pipe to the external air. The mix-
ing meter 1, therefore, perfectly safe and
reliable in nse. As soon as the valve in the
delivery pipe leading to the burners Is
closed, the gas and air drums cease to re-
volve, and the gas as well as the mixture of
gas and’.air present in the casing, is held
n place ready for immediate use and igni-
tion when the burner valve is again opened.

i are made
and
preferably made of a diameter
imately to one and half times
length.. This feature of construction is
important in the gas drum, for the reason
ihat-4he pressure of gas is more effective on
thesdriving planes 1n proportion to the ra-
dial distance at which it is exerted or applied
from the axle or above the water line in the
casing. )

In practice the measuring drums
of greater diameter than their length,
the casing 1s
equal appro
its

‘ber ‘between them,

B

The operation of the gas and air mixing
meter is practically automatic, it being only
necessary, after connection to the gas serv-
ice pipe has been made, to open the valve to
the burner, when the gas will flow into the
chamber b and thence. hrough openings o
into any two measuring compartments w
which are open above the water line.. The
currents of gas now impinge on the driving
planes s or diverging walls of the compart-
ment, thereby. causing the drum to revolve
and discharge gas into the mixing chamber

The air drum will be simultaneously re-
volved, causing air to be measured and dis-
charged into mixing chamber g. The suc-
cessive currents of gas and air at the same
velocity are uniformly mixed in chamber ¢
and passed therefrom to the burners.

The mixing meter, as above described
and substantially as shown in the drawings,
hLas been constructed and put into practical
operation with entirely satisfactory results.

Having thus fully described my invention,
what T claim as new, and desire to secure by
Tetters Patent, is: »

1. In a gas and air-mixing meter, the gas
driim mounted on an axie and divided by
helical vanes into screw measuring compart-
ments having contracted inlet and outlet
openings, and diverging walls, and an in-
creasing cross areéa from the inlet openings
toward the middle portion, and converging
walls beyond the middle to the contracted
outlet opening, whereby the currents of in-
flowing -gas, under pressure, will impinge
with the greatest pressure upon the diverg-
ing walls of any two compartments open
above the water line and cause the drum to
revolve, substantially as described.

9. Tn a gas and air-mixing meter, the gas
drum mounted on an axle and divided by
helical vanes into serew-measuring compart-
ments having contracted inlet and outlet
openings, the vanes diverging and the com-
partments increasing in cross area from the
inlet openings toward the middle portion,
and said vanes converging beyond the mid-
dle to the contracted outlet openings, the
vanes also having sector-shaped  planes o0
different pitch to the axle, and one or more
planes of the steepest pitch being in the di-
verging portions of the vanes between the
inlet and middle portions of each compart-
ment, whereby the currents of inflowing gas
will impigne with the greatest pressure upon
said planes of steepest pitch in any two
compartments open above the water line and
cause the drum to revolve, substantially as
described. '

3. A gas and air-mixing meter compris-
ing a propelling, gas dyuin and an air meas-
uring drum mounted on the same shaft or
axle in a casing and having a mixing chain-
said drums being con-
structed with helical vanes dividing them.
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compartments, the
from the inlet open-

idle portion, increasing
converge beyond the mid-
o outlet openings, where-
ing gas, under pres-
the greatest pres-
vails in the gas drum,
sameand the air drum,
ents of gas and air

7, a drum on an axle
with helical vanes
the circumfereptial
and whick diverge one
o the inlet openings

1, forming screw
{ increasing cross
103 converge beyond the
seted outlet openings,
¢ of inflowing gas, un-
impinge with greatest
rging walls or vanes of

on an axle in “the

1,042,408

any two compartments open above the water
line and cause the drum to revolye,

5. In a gas and alr-mixing meter, a casing
of greater diameter than its length for pro-
viding a'comparatively tall column of water
to prevent leakage of gas and having inlet
and outlet openings, a gas drum motnted
casing and divided by
helical vanes into screw-measuring compart-

ments having contracted inlet and outlet

openings and of increasing cross area from
the inlet openings toward the middle por-
tions and of decreasing cross area beyond
the middle to the outlet openings, whereby
the currents of inflowing gas, under pres.
sure, will impinge with the greatest pressure
upon: the diverging walls of any two com-
partments open above the water line and
cause the drum to revolve, substantially as
described.

In testimony Whefe_of I affix my signature

in presence of two witnesses
GEORGE RB. COTTRELL.
Witnesses:
Jamzs MoLinopw,
¥. M. Torrin.
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