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Rosswell W. Thomas, Detroit, Mich., assignor to
Phillips Petrolenm Company, Bartlesville, Okia.,
a corporation of Delaware

Application April 14, 1931, Serial No. 530,091

2 Claims.

This invention relates to improvements in gas
mixing apparatus, and particularly to novel pro-
portioning apparatus designed especially for use
in proportioning and mixing a plurality of fuid

§ streams.

One of the objects of the invention is to pro-
vide an apparatus for this purpose including a
ported sleeve valve which is longitudinally shift-
ed by a movable partition which moves in re-

10 sponse to pressure variations on opposite sides
thereof; means also being provided for rotating
the valve about its axis for varying the size of
the ports through which the fluids are admitted
to the interior of the valve.

18 Another object is to provide such an appara-
tus in which the volume of one of the fluids ad-
mitted to the ported valve, is controlled by an

. independent valve actuated by a movable parti-
tion which moves in response to variations in

20 pressure in the fluid inlet conduits on the up-
stream sides of the ports of the ported valve.

With the foregoing objects outlined and with
other objects in view which will appear as the
description proceeds, the invention consists in

25 the novel features hereinafter described in de-

tail, illustrated in the accompanying drawings,

and more particularly pointed out in the ap-

pended claims. o
In the drawings, -

30 Fig. 1 is a vertical sectional view of

bodiment of my improved apparatus. .
Fig. 2 is a similar view of a modification.
Fig. 3 is a like view of another and preferred

embodiment of the invention.

35 Fig. 4 is an enlarged sectional view of a detail
partly broken away to illustrate the means for
rotating the ported valve. . -

Fig. 5 is a transverse sectional view on the

line 5—5 of Fig. 4. .

40 Fig. 6 is a transverse sectional view taken on
the line 6—86 of Fig. 4.

Referring first to Fig. 1, 7 indicates a fluid in-
let conduit and 8 a second fluid inlet conduit,

one em-

both of which discharge into a casing 9. The '

45 apparatus may be used for various fluids, but
if it is employed for use as an air-gas mixer,
butane may enter the casing through conduit 7,
and air can pass in from conduit 8.

The lower portion of the casing’is divided by

50 a movable partition or diaphragm 10 of any
suitable construction, into an upper gas-tight
compartment 11 and a lower gas-tight chamber
12. A pipe 13 is connected to the lower com-~
partment and is provided with a valve 14. A

58 branch pipe 15 connects the pipes 8 and 13, and

(CL. 48—184)

has an interposed valve 16. When the valve
16 is closed and the valve 14 is opened, cham-
ber 12 is in communication with the atmosphere,
but when valve 14 is closed and valve 16 is op-
ened, said chamber is in communication with 60
the conduit 8. -

A rod 17 is rigidly secured to the diaphragm
and is guided at its lower end by a sleeve 18
that projects upwardly from the bottom of the
casing. The upper end of the rod is connected 85
by any suitable swivel or universal joint 19 to
an upper rod 20 which is connected to an axially
movable and rotatable ported sleeve valve 21.

A stationary liner 22 in the casing forms a. guide
for said valve and is provided with diametrically 70
oppositely disposed ports 23 and 24, the former
communicating with conduit 7 and the latter
communicating - with conduit 8. These ports
cooperate with opposite ports 25 and 26 in the
wall of the valve, and it will be understood that 75
when the valve is rotated in one direction, the
port 26 will tend to expose a greater area of
port 24, while the wall of the valve surrounding
the port 25 will tend to block off a greater area
of the port 23. Of course, reversé rotation will 80
have the opposite effect. For the purpose of
rotating the valve, the latter, as best shown in
Figs. 5 and 6, is provided at its upper end with
sockets 27 which slidably engage pins 28 which

-are diametrically opposite one another and de~ g5

pend from a worm gear 29. This gear is swiveled
to the head 30 of the casing by any suitable
means, and may be rotated by a manually operat-
ed screw 31 which has a handle 32 arranged at
the exterior of the casing. - )

As shown in Fig. 5, the depending pins 28 co-
operate with stop pins 33 and 34 which are rigidly
secured to the liner of the casing. When one of
the depending pins is in engagement with the
stop 33, the ports 25 and 23 are entirely out of 95
register, while the ports 24 and 26 are in exact
registration. When the valve is turned to bring -
the other depending pin 38 into contact - with
the stop 34, the ports 23 and 25 will be in regis-
tration and the ports 26 and 24 will be out of reg- 100
istration. . o o

A diametrical vertical partition 35 extends
through the sleeve valve from end to end, and
it not only affords places for the sockets 27, but
also prevents eddy currents from upsetting the 105
flow through the two orifices provided by the
ports 23—25, and 24—26.

As best shown in Figs. 4 and 6, the upper
portion of the casing is provided with an outlet
36 for the mixed fluids, and this outlet may be 110
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connected to the intake of -a blower, compres-
sor or the like, if suction is employed to.feed the
fiuids through the apparatus, or the outlet 36
may be connected to any suitable or conduit
holder if the fluids are to be forced through the
apparatus. R

The diaphragm 10 may be moved to its lower-
most position by any suitable means such as
weights 37, a spring 38 or by both, and ‘when in
its lowermost position, the sleeve valve will close
the ports 23 and 24.
Tt will be understood from the -above that the
apparatus embodies the ported piston valve prin-
ciple, where a weighted or spring loaded dia-
phragm 10 moves a sleeve valve 21 to maintain
an approximately constant: differenitial -across
the proportioning ports, and that the valve and
liner ports are so arranged that revolution of
the valve in one direction will cut down on the
supply of hydrocarbon gas and increase the sup-
ply of air until the hydrocarbon gas port 23 is
entirely closed off and the air port 24 is fully
opened. Revolving of the valve in the other
direction increases the opening of the port 23 and
decreases the opening of the port 24 until the air
ijs entirely closed off and 100% hydrocarbon gas
is passing through the valve. Any ratio between

. these two 100% extremes can be readily obtained

by means of the ‘micrometer adjusting screw
handle 32 controlling screw 31. N

It is obvious that as the valve raises, both
ports 23 and 24 are opened at the same rate, until,
with the diaphragm 10 in its _uppei'most; posi-
tion, the ports in the valve and the ports in the
liner will register completely, and the valve will
be wide open or working at its maximum rate
of flow. On the other hand, when the demand
on the system ceases, the weights 37 and spring
38 pull the valve to a closed position, so that
leakage of the fuel gas out through the air port
is avoided. : :

It will also be understood that the chamber
12 is arranged to communicate either with the
atmosphere or the air inlet line 8, the latter be~
ing a preferred arrangement at all times, partic-
ularly if an air filter or long ‘gir inlet line is
used. This means that the differential across

- the proportioning valve ports will be constant
" in inches of water or in pounds differential, and

&0

the equalizing line 13, 15, connects to the air

" inlet conduit just ahead of the air proportioning

port. If the equalizing line is closed off from

" the conduit 8 and opened to the atmosphere, the

55

differential may vary slightly at various rates

of flow, depending. on the amount of frictional

drop in the air intake 8. = o
Obviously, the differential across the propor=-

" tioning valve will remain constant on the air

60

side if the equalizing line 13, 15, communicates
with the conduit 8. Tt is also obvious that the
pressure existing in the mixture outlet line 36

 will also exist in the interior of the valve 21

and in the chamber 11, due to the apertures 39,

* which means that any vacuum Or pressure in

65
. 7Q

({

the mixture outlet line will result in an equiv~

alent vacuum or pressure in the chamber 11,
Hence, any given weighting or spring loading of
the diaphragm 10 will result in a fixed differ-
ential drop across the air port.

The apparatus shown in Fig. 2 is practically
identical with that shown in Fig, 1, with the ex-
ception that a different type of movable parti-
tjon is employed. In this embodiment, a gas-
ometer type bell '10a is substituted for the dia-

phragm. This bell is rigidly connected to the

1,080,770

valve actuating rod 17¢, and it has a depending
skirt 106 which extends into a liquid seal 10c¢
formed by an annulus of suitable liquid arranged
between the wall 10d of the casing, and an in-
ternal annular wall 10e.

The operating principles are the same. How-
ever, the liquid seal bell has more effective area
than doss a diaphragm, and it also moves up-
ward and downward without friction or binding.

In other words, a proportioning valve equipped 85

_“with a liquid sealed gasometer type bell will be

more sensitive and have greater accuracy than
will- the diaphragm type, assuming equivalent
sizes of diaphragm or bell diameters.

The modification shown in Fig. 3 is really the 90
preferred embodiment of the invention, and it is
jdentical with Fig. 2, with the following excep-
tions. The hydrocarbon gas or vapor inlet line 7a
is controlled by any suitable form of valve Tb
which is shifted by a rod 7c. The rod is rigidly 98
connected to a liquid sealed bell 7d that divides a
casing 7e into upper and lower gas-tight compart-
ments 7g and Th. A tube Ti places the chamber
7¢g in communication with the air conduit 8a at
the upstream side of the port 24a, and another 100
tube Tk places the chamber 77 in communica~
tion with the hydrocarbon gas conduit 7a on the
upstream side of the gas port 23a.

The above mentioned exceptions means that
the pressure or vacuum in the air inlet line 8a 105
just ahead of the air orifice or port governs
the functioning of the entire system, as'a given
weight 37¢ on the main bell 10z will produce a
given differential from the upstream to the down-
stream side of the air ports. In order to maintain 110

‘a constant proportioning, it is almost essen-

tial that the pressure on the upstream side of
the hydrocarbon gas inlet port 23a be equivalent

to the pressure on the upstream side of the air .’
inlet port 24a. If these pressures are identical, 118

‘the differentials through the two ports will be

identical, and positive and accurate proportion-
ing will result. It is apparent that with the
chamber 7h of the hydrocarbon gas inlet regu-
lator, communicating with the upstream gide of 120
the port 23a, and with the chamber 79 communi- -
cating with the upstream side of the air inlet -
port 24a, that the pressure in the line 7a can be
made identical with that in the air inlet line

8a, or it can be varied to bear a direct relation 128
to that in the air inlet conduit 8a, by weighting
the partition or bell on the hydrocarbon gas or
vapor regulator 7e. The weighting may be ac-
complished by mounting & lever 50 on a post 51
within the bell casing and connecting one end 180
of this lever to the rod 7c¢ and providing its other
end with a variable weight 53. :

All of the movable partitions of the various
embodiments of the invention may be of the bell
type or diaphragm tube, or one may be of one
type and one of the other type. :

Tt is evident that the limitation of the liquid
sealed device is not easily reached as it is very
easy to provide a liquid. seal of sufficient depth
to exceed the differential pressures employed 140
through the proportioning orifices in the valve.

It is therefore possible to run the entire mecha-
nism at either approximately atmospheric pres-
sure, sub-atmospheric pressures, or super-atmos-
pheric pressures, all without blowing the liquid 145
seals or interfering with the satisfactory and ac-
curate proportioning of the device. : o

To sum the matter up, the liquid sealed gas-
ometer type bells substituted for diaphragms, lend
themselves to extremely accurate control and to 150
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simplified and less costly construction, as well as
to satisfactory and trouble free operation in
service. Where the apparatus is to be used in
exposed places, where freezing might result, the
liquid seal may be glycerine, or glycerine water
mixtures, or any one of a number of suitable
mediums. As 2 matter of fact, a mercury seal
is very satisfactory.,

The device may be used for proportioning any
two fluids, although its primary use will be the
proportioning of gases. While I have mentioned
butane as one such gas, and air as the other,
the device is not limited to use with these par-
ticular raw materials. Furthermore, it is pos-
sible, with such apparatus, to accurately pro-
portion predetermined quantities of three or more
gases or fluids by arranging in series a combina-
tion of the proportioning valves. For instance,
fluids A and B can be deflnitely proportioned
in one apparatus, and then the A—B mixtures
can be positively proportioned with fluid C in
a second apparatus, into one inlet of which the
A-—B mixture is discharged or drawn. The pro-
portioning possibilities are therefore almost lim-

‘itless.

Apparatus of this kind may not alone be em-

- ployed as & fluid proportioning device, but it may
be used as a carburetor or mixing valve for in-

30

85

70

75

ternal combustion engines, and as a substitute
for and an improvement over the conventional
proportioning devices used on industrial furnaces.

While I have disclosed what I now consider to
be some preferred embodiments of the invention
in such manner that the same may be readily

-understood by those skilled in the art, I am aware

that changes may be made in the details disclosed
without departing from the spirit of the inven-
tion, as expressed in the claims.

What I claim and desire to secure by Letters

Patent is:

3

1. An apparatus of the class described, com-
prising a casing having first and second inlet
ports, a sleeve valve movably mounted in said cas-
ing and having ports cooperating with said first
and second ports, first and second gas-tight
chambers, a movable partition separating said
chambers, an outlet conduit for the casing com-
municating with the valve ports and with the
first gas-tight chamber, means operatively con-
necting the movable partition and valve for caus-
ing movement of the partition to impart longi-
tudinal movement to the valve, means for turning
the valve to circumferentially adjust the valve
ports relatively to said first and second ports, the
means for turning the valve including slidably
connected pin members and socket members, a
rotatable worm gear carrying some of said mem-
bers and having its axis of rotation coaxial with
the axis of the valve, and a manually operated
screw meshing with said gear for rotating said
gear.

2. An apparatus of the class described, com-
prising a casing having first and second inlet
ports, a sleeve valve movably mounted in said

80

%

casing and having ports cooperating with said 100

first and second ports, first and second gas-tight
chambers, a movable partition separating said
chambers, an’ outlet conduit for the casing com-
municating with. the valve ports and with the

first gas-tight chamber, means operatively  con- 105

necting the movable partition and valve for caus- "
ing movement of the partition to impart longi-
tudinal movement to the valve, means for turning
the valve to circumferentially adjust the valve

ports relatively to said first and second ports, the 110

movable partition comprising a gasometer type
bell, and sealing members adapted to provide an
annulus of sealing liquid into which the skirt of
the bell projects.
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115

125

130

138

150



