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6 Claims.

This invention relates to an improvement in
a valve adaptable to accommodate two inde-
pendent sources of fluid and to be discharged
from a common outlet, and more particularly,
to a valve suitable for use in connection with gas
testing apparatus in which it is desired in some
instances to infroduce another fluid into the
sample to dilute or treat the sample to be tested
and by which the ratio of the fluid and the sample
in a mixture formed may be varied as desired
and controlled within very small limits.

To provide a valve for controlling the intro-
duction of a gas sample to a gas testing apparatus,
it becomes necessary in some cases to introduce
additional air to the sample before passing into
the apparatus. As an example, when the con-
centration of combustibles in a sample is above
the range of the instrument, air is added to the
sample so that the concentration is reduced to
within the range of the instrument and the re-
sults can be interpreted by knowing the extent
of dilution to give the true extent of combustibles
in the original sample. Also, when the sample
is deficient in oxygen to support complete com-
bustion, it is necessary because of the nature of
the apparatus and its operation to add sufficient
oxygen to the sample before it enters the ap-
paratus to obtain complete combustion. Because
of the nature of the instrument for testing gas
mixtures and the relatively low pressures of
available samples and the pressures at which the
samples are tested and the effect of dilution in
altering the results of the apparatus, it is re-
quired that any means of control of the sample
and the diluent must be operative under such
conditions and to provide a wide range of adjust-
ment operable within very small limits of devia-
tion from the adjustment selected.

An object of this invention is to provide a valve
means which is easily operated, simple and inex-
pensive in construction, durable, adaptable to
provide small increments of adjustment of flow
and operable as a three-way valve and effective
to simultaneously control the flow of fluid from
each of two sources to form a mixture and opera-
tive in such control over a wide range of mixture.

A more specific object of this invention is to
provide a valve adaptable as a supply valve to
gas detecting apparatus and in which the sample
to be supplied can be diluted or treated during
passage through the valve and operable to pro-
vide small increments of adjustment in varying
the extent of dilution or treatment and the extent
of dilution or treatment can be readily and
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directly determined from the position of the
valve.

Other objects of this invention will become ap-
parent from the description of what I now con-
sider to be a preferred embodiment and which is
illustrated in the drawing in which:

Fig. 1 is a sectional view of the preferred em-
bodiment;

Fig. 2 is an end view taken along the line 2—2
of Fig. 1; )

Fig. 3 is a fragmentary sectional view repre-
senting one position of the valve moving mecha-
nism; and

Fig. 4 is a similar fragmentary sectional view
representing another position of the valve mov-
ing mechanism.

For the purpose of illustration and explana-
tion of my invention, it is described as a valve
means for controlling the supply of a sample to
a gas testing apparatus. In the preferred em-
bodiment and referring to the drawing, the valve
| comprises a valve body 2 having an inlet open-
ing 3 in one end 3a and another inlet opening 4
in. the other end 4a of the body and an outlet
opening 5 in the wall of the body and inter-
mediate the inlet openings. The openings.of the
body are connected by means of a central passage
6 which extends the full length of the body and
of a length depending upon the increments and
extent of adjustment desired as will be more fully
hereinafter understood. The valve is arranged
to be connected to the atmosphere so that air
may pass through the inlet opening 4 to the cen-
tral passage 6, this being the fluid used ordi-
narily in diluting a sample for gas testing ap-
paratus and for purposes such as. heretofore
mentioned. The opposite end 3a of the body is
threaded and is to be connected to a duct carry-
ing the sample and enters the passage through
the inlet opening 3.

In order to control the flow of fluid from each
of the inlet openings, an obstruction or valve
member 1, which is cylindrical in shape and is to
fit snugly to form. a fiuid tight seal between the
engageable surface of the member T and to the
wall of the valve body defining the passage 6.
The fit must not be too secure so that the mem-
ber T may move longitudinally along the passage.
Normally positioned the member T is arranged
to overlie the outlet opening and in such a posi-
tion obstructs the movement of fluid through the
body and from each of the inlet openings. To
allow the passage of fluid from the inlet opening
to the outlet opening and to control the extent
of flow from edach of the openings, & passage §
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is provided im the peripheral portion, of the
member 7. For the purpose of illustration the
passage 8 is represented as being spirally or
helically arranged around the periphery of the
member and extends from the one end g of the
member T to the opposite end 16. An annular
duct or channel 8a is formed in the valve body

to connect the spiral passage to the outlet’

opening.
A feature of this invention is that by move-
ment of the conftrol or obstruction member 1 in

10

relation to the outlet opening to vary the length .

of orifice or passage from each of the inlet open-
ings to the outlet, a means of control of the ex-
tent of flow of the. fluid from each of the open-
ings is obtained and this-control is of such:a
nature that simultaneous and small increments
of adjustment of the flow from each inlet open-
ing are possible.
control will depend upon the construction and
size of the parts of which the valve is constituted.

To move the control or obstruction member 7
relative to the valve body, a rotatable bearing
member § is supported in a fixed location and
positioned Lketween the valve body and the ob-
struction member 1. The rotatable bearing
member §, Fig, 3,15 positioned between the valve
body and the cbstruction member and rides in
the fiuid passage or race 8 of the member 7.
By rotating the member 7, the bearing member
moves the member longitudinally in the valve
body in either direction depending upon the di-
rection of rotation. In the embodiment illus~
trated, the bearing member 9 is held in place
onto the valve body by fitting into a flared end
of an opening 15 of cap {1 which is threaded to
the valve body above the annular channel 8a.

It has been found advisable to enlarge the
spiral fluid passage at intervals to provide some
means by which known or indicating increments
of adjustment can be made quickly. A spring
18 within the opening 15 presses against the
bearing member 9 and holds it in contact with
the obstruction member T when the member 9
moves into an enlargement or recess 18, Fig. 4.
Due to the pressure exerted on the bearing mem-
ber 9 by the spring 18, the passage of the mem-
ber into or out of one of these recesses is notice-
ably indicated during rotation of the obstruc-
ticn member by affecting the normal resistance
to movement. Obviously, this action in manual
control makes it possible to readily determine
the extent of change in an adjustment from a
previous setting. A wheel 12, which may be in-
dexed, is connected to the member T by means
of a stem (3 and by which the valve member 1
can be easily rotated and moved to a desired po-
sition.

Since the valve body in this illustration is
connected to the atmosphere,. it passes into the
passage 6 between the valve stem and the inlet
opening 4. Should it be necessary to connect
the opening 4 to a confined source of fluid, it is
apparent that changes can be made for connect-
ing the opening to the source and provide means
to rotate the member 1. As an example, the
valve body could be sealed to the valve stem as
arranged in the drawing and an inlet opening
provided in the side wall of the valve body such
as the outlet opening but near ihe end thereof.

For some conditions it may be necessary to
close off the passages of fluid from one of the

. Inlet” openings and for “this purpose sealing
washers {4 and 16 are provided at each end of
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ber T abubs wheii moved to these extreme po-
sitions, and sufficiently to seal off the passage 6
from the cpening in the end engaged. Such a
position frees the passage of fiuid from the other
inlet opening into the passage. The length of
the passage 6 and valve member T should be ar-
ranged so that when the valve is in an extreme
position it is capable of holding the bearing
member 9 in position.

The principle involved in the cperation of my
valve is to simultaneously adjust the length of
travel of each of the components of a mixture

. in passing through the valve and thus control

the resistance to movement of flow of each of
the components and consequently the ratio of
the components existing in the mixture. If it
is desired to increase the extent of one com-
ponent in the mixture, such is accomplished by
decreasing the extent of passage or the length
of the orifice through which this component is
to travel and lower the resistance to movement
of this component. By this adjustment, the ex-
tent of passage or the length of the orifice
through which the other component is to travel
is increased and thereby the resistance to move-
ment is increased with the result that the ex-
tent of this component is decreased. This is
accomplished simply by movement of the valve
member 1 in the direction of the inlet opening
through which the extent of fluid flow is to be
reduced and this simultanecusly moves the valve
member away from the inlet opening through
which fluid flow is to be increasad.

Arn advantage of this construction is that the
total resistance offered by the valve is compara-
tively constant and independent of the valve
position but the flow of the components is ad-
justed by means of proportioning this total re-
sistance among the components and by this the
extent of each component passing through the

“valve is controlled with the result that any de-

sired ratio of components in the mixture can be
accomplished. For practical purposes, it has
been found advantageous to provide positive in-
crements of adjustments of values sufficiently
small and to accommodate the requirements of
testing the extent of combustible constituents in

_ a gas sample.
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the passage 6 and to which the end of the mem- 5

An advantage of the simultaneous adjustment
of the orifice or passages from each of the inlet
openings is that it allows a relatively large suc-
tion head to be applied to the sample line con-
nected to the valve when high dilution ratios are
used and this accomplishes some reduction in
the deviations often encountered by the use of
available equipment at relatively hish dilution
ratios. .

A further advantage of this improvement is
that by the proper arrangement of the length
of the obstruction member in a certain valve
body passage and the controllable passage in
the peripheral portion of the member, the re-

sults produced in a gas testing apparatus for a

given sample concentration can be made ap-
proximately a simple function of the linear
movement of the wheel attached to the valve or
obstruction member.

Although it has been found for the purpose
of testing apparatus to use a passage of a spiral
form, it is apparent that other shapes or de-
signs of passage can be used by which the length
of the orifice frem each of the inlet openings
!;o the common outlet opening can be varied and
n a simultaneous manner in order to control
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the flow of the components in the mixture dis-
charged -from the valve.

‘Although the invention has been described in

connection with a control of two sources of fluid
and the mixture-discharged through a common
outlet, the apparatus might well be utilized in
providing - different; supply pressures of a single
fluid from a single source. In this application
the opening 5 designated as the ocutlet opening
would be used as the inlet opening while open-
ings 8 and 4 would function as outlet openings.
A change in opening 4 to connect it directly to
a confined . source has been disclosed and this

Same arrangement can be used in the applica-

tion considered.

While the construction as illustrated and de-
scribed is what I now consider to be the pre-
ferred embodiment of my invention and which
incorporates the principle involved, it is to be
understcod that the invention is to be restricted
only by the scope of the appended claims.

I claim:

1. A valve comprising a body member, the
body having a passage and inlet openings at
each end thereof connectable to a source of
fluid, the body having an outlet opening con-
nected to the passage and intermediate the inlet
openings, a unitary obstruction member in the
bassage movable in the direction of either inlet
opening and adaptable to overlie the outlet open-
ing, and one of said members being provided
with a duct in its surface coacting with the sur-
face of said other member to form g passage of
uniform resistance throughout its length and
establishing communication between the inlet
openings and the outlet openings whereby move-
ment of the obstruction member in either direc-
tion simultaneously changes resistsnce to move-
ment of fluid passing from each of the inlet open-
ings to the outlet opening.

2. A valve comprising a valve body, the valve
body having a tubular passage therein and inlet
openings at each end thereof, the body having an
outlet opening connected to the passage inter-
mediate its ends, a cylindrical unitary member
in the passage and in sliding engagement with
the body to obstruct the bassage of fluid through
the valve body and arranged to overlie the out-
let opening, said member having a spiral shaped
passage In its peripheral portion, the outlet
opening  being arranged to be centinually con-
nected to the passage, and means to move the
member along the passage in the direction of
either inlet opening to chang simultaneously the
resistance to movement of fluid from either open-
ing to the outlet opening.

3. A gas analyzing valve comprising a valve -

body, the valve body having a tubular passage
therein and inlet openings at each end thereof,
the body having an outlet opening connected to
the passage intermediate its ends, a cylindrical
member in the passage and in sliding engagement
with the surface of the body defining the passage
to obstruct the flow of fluid through the valve
body and arranged to overlie the outlet opening,
sald member having a spiral shaped passage in
its peripheral portion and extending from one
end of the member to the other, the outlet open-
ing being arranged to be continually connected
to the passage, means to move the member along
the passage in the direction of either inlet open-
ing to change simultaneously the resistance to
movement of fluid from either opening to the
outlet opening and the member being movable
to an extreme position in either direction to close
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off the flow of fluid from one of the inlet openings.

4. A valve o be connected to two sources’ of
fitid and to discharge from a single-outlet com-:
prising a valve body, the body having a tubular
shaped passage and connected at each end to an
inlet opening formed in the body, the body hav-
ing an outlet opening connected to-the passage
and intermediate its ends, a cylindrical member
fitted to the inner surface of the body defining the
bassage to provide fluid tight sliding engagement
and arranged normally to overlie the outlet open-
ing to obstruct the flow of fluid through the
body and being movable longitudinally of the
bassage, a fluid passage in the peripheral por-
tion of the member and spirally formed and
extending the length of the member to provide
openings in each end thereof to connect the inlet
openings to the outlet opening, means supported
by the valve body and engageable with the cylin-
drical member to move along the spiral passage
by relative movement of the cylindrical member
to move the cylindrical member in the direction
of either of the inlet openings, the length of the
cylindrical member and the fluid Passage therein
being in such relation to provide a desired re-
sistance to movement of fluid passing there-
through to provide the hecessary increments of
adjustment of flow of fluid from each of the
inlet openings relative to the flow from the other
inlet opening, and a means operative to close -
off the flow of fluid from one of the inlet openings
when the cylindrical member is moved to an
extreme position in either dgirection.

5. A three-way valve comprising a valve body,
the body having a tubular shaped passage and
connected at each end to an inlet opening formed
in the body, the body having an outlet opening
connected to the passage and intermediate its
ends, a cylindrical member fitted to the surface
of the body defining the passage to provide a
fluid tight sliding engagement and arranged
normally to overlie the cutlet cpening and being
movable longitudinally of the passage, a fluid
bassage cut into the peripheral portion of the
member and spirally formed along the length
of the member and defining an opening in each
end of the member and arranged to connect the
inlet openings to the outlet opening and a ball
means resiliently supported by the valve body and
adaptable with the cylindrical member to move
in the passage and move the member in the di-
rection of either of the inlet openings, the pas-
sage of the cylindrical member having enlarged
sections at intervals to define fixed increments of
adjustment, the length of the cylindrical mem-
ber and the size of the fluid pbassage therein being
in such relation to provide the desired total re-
sistance to movement of fluid moving through the
bassage whereby positioning of the member rela-
tive to the outlet opening determines the fraction
of the total resistance to movement interposed
against the movement of fluid from each of the
inlet cpenings to the outlet obening and thus
broduce the desired ratio of components in the
mixture discharged from the outlet opening, and
& means connected to the valve body and dis-
bosed in the passage at each end and operative
to close off the flow of fluid from one opening
when the cylindrical member is moved to an
extreme position in either direction.

6. A valve comprising a valve body having a
bassage and an opening at each end, the body
having further an intermediate opening con-
nected to the passage, a blug obstruction member
fitted to -the inner surface of the body defining
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the passage to provide fluid-tight sliding engage-
ment and arranged normally to overlie the in-
termediate opening to obstruct the flow of fluid
through the body and being movable longitudi-
nally of the passage, & fluid passage in the pe-
ripheral portion of the plug member and spirally
formed and extending the length of the member
to provide openings in each end thereof to con-
nect the openings in the end of the body to the

[+

intermediate opening, meatis supported by the
valve body and engageable with the plug mem-
ber to move along the spiral passage by a relative
movement of the plug member to move the mem-
ker in the direction of either of the openings in
the end of the body to provide increments of ad-
justment of flow of fluid relative to the openings
in the end of the valve body.
RALPH E. HARTLINE.



