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To all whom it may concern: _ .
" Be it known that I, Cmanies J. Drury, of
La Junta, in the county. of Otero and State
of Colorado, have invented a new and useful
Improvement in Check-Valves, and do here-
by declare that the following is a full and
exact deseription thereof.
The object of my invention is to provide
a check valve which is especially designed
for use in the injector inlets of boilers, al-
though it is capable of application to vari-
ous other devices. In the past, great diffi-
culty has been encountered in obtaining a
check valve of this nature that was thor-
oughly satisfactory. The check valves that
have been in use become readily stuck
through the interference of particles of for-
eign matter of different kinds, such as bolt

heads, solid impurities in the water, parti-

cles of rubber, etc. ‘When this has occurred,

it has .almost invariably been found neces- |.

sary, owing to the inaccessibility of the parts
of the check valve, to allow the steam to es-
cape from the boiler, to remove the water,

and overhaul the ‘boiler generally; and in-

the case of locomotives it has been found
necessary to return the engine to-the round
house and overhaul the boiler in the same

- way. -

30

Y. ' -
- The check valve, which is an embodiment
of my invention, has been designed to avoid
all of these difficulties. In general, it is a
double check valve. The lower one of the

" valves, the valves being so constructed that

<3
(=23

40

45

50

55

they operate independently of each other, is
smaller in diameter than the upper one of
the valves, and has a very much smaller
throw or 1ift than the upper valve. In fact,
the throw or lift of the upper valve is pref-
erably, ‘although not' necessarily, exactly
twice as great as that of the lower valve. In
a construction of this kind it will be readily
seen that any foreign particles that might
get into the injector pipe might, by some
possibility, stick the lower valve, and retain
1t in an inoperative position. Under these
circumstances, however, the -check valve
would continue to operate perfectly, owin

to the fact that the upper check valve would
effectively retain the boiler pressure until

the lower check valve could be repaired.

Should such a particle get by the lower
check valve, it would, of course, in no wise
interfere with the operation of the upper
check valve, as the opening. between this
valve and its seat is, of course, very much

" Specification of Létters Patent.
Application filéd July 20, 1908, Serial No. 444,417

. interval 1s

" Patented Oct. 19, 1909.

‘larger than the eorresponding opening for

the lower check valve. Again, owing to this
arrangement, should any hard particle
scratch the lower valve and then pass
through, this particle would readily pass
beyond the upper valve into the boiler with-

per valve would continue to work perfect.
and retain the boiler pressure, while the
lower valve could be detached and repaired,
as above indicated.

Furthermore, one of the main features of
my invention is to provide a valve structure

| out scratching it. In such an event, the u{)-
y

comprising two independently operable su- -

perimposed valves, having an intermediate
web with more or less restricted openings.
The purpose of this construction is to pre-

vent any broken parts of the lower valve,

should the lower valve become broken, from
reaching the upper valve and sticking it.

In the accompanying drawings Figure 1
is a vertical section of a valve and valve cas-
ing, located in an injector pipe, which is con-
nected to a boiler; and Fig. 2 is a horizontal
section taken through the valve casing, look-
ing down upon the web.
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- 1 represents a fragment of a steam boiler, .

to which is connected a right-angled coup-
ling 2 by means of bolts 3. This right
angled coupling 2 has located in its top a
screw cap 4, having depending from its
bottom a stop 5. A valve 6 is located within
the coupling 2. The upper part of the valve
is provided with a stem 7 which is adapted
at times to contact with the stop 5.

Screw threaded into the bottom of "the
right angled coupling 2 is a pipe section 8,
which has located on its top a valve seat ¢
for the valve 6. The lower part of the pipe
section 8 is screw threaded at 10 to receive
an interiorly screw threaded pipe coupling
11, constituting a valve casing for the lower
valve 12, which is smaller in diameter than
valve 6. This pipe coupling 11 is provided
with a valve seat 13 for the valve 12. A vreb
14 is. fixedly secured in the pipe section 8
immediately above the valve 12, but sepa-
rated therefrom by a suitable interval. This
referably exactly one-half of
the distance between the stem 7 of the valve
6 and stop 5 therefor, although this exact
relation T do not consider essential. The

lower part of the pipe coupling 11 is ex-

teriorly screw threaded at 11* so as to fit
the end of an injector pipe 15. T have so
constructed . these parts that the exterior
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screw thread 10 on the J)ipe section 8, and
the exterior screw thread on the pipe coup-
ling 11 are exactly the same size, so that in
case of injury to the lower valve, or threads
on valve cage the valve and the pipe coup-
ling containing a valve seat therefor, might
be entirely discarded for the time being and
the injector pipe 15 coupled directly to the
pipe section 8. . :

In the operation of the device, should any
solid particle succeed in sticking the lower
valve, the upper valve would continue to
operate successfully to retain the boiler pres-
sure until the particle could be removed
from the lower valve. If, however, such a
particle should pass the lower valve, it could,
of course, by no possibility, stick the upper

_ valve, since the throw of the latter is, as
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has been indicated above, preferably twice
as great as the throw of the lower valve.

Again, should the lower valvé become.

scratched by the passage of some hard

article therethrough, and thus be rendered
eaky, such a particle would not, owing to
its s1ze, in all probability, scratch the upper
valve. Such being the case, the upper valve

- would operate perfectly alone until the
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lower valve could be taken out and ground.

One of the important features of my in-
vention comprises the insertion of the web
14 between the valve seats of the two valves
6 and 12. Should the lower valve for any
reason become broken, the particles could
not, owing te their size, reach the valve seat
of the upper valve, owing to the small size
of the openings provided through the web.
It must be obvious that should not such a
web be provided, any large -particle that
might become detached from the body of
the lower valve might readily succeed in
sticking the upper valve. With.the pro-
vision of the interposed web, the efficiency of
the upper valve is very markedly increased.
In fact, the operation of repairing the lower
valve might, in the case of locomotives, be
accomplished without returning the locomo-

© tive to the round house, that is to say, that
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the pipe coupling 11 with the valve 12 con-
tained therein could be taken entirely off
while the locomotive is on the road, and the
end of the injector pipe 15 be attached di-
rectly to the pipe section 8; or, in case the
damage to the lower valve 1s so slight that
it cou%d be repaired by the locomotive engi-
neer, the coupling containing this vaﬁ-rle
might be unscrewed, the valve repaired by
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him, and the coupling returned to the pipe
without the necessity of returning the en-
gine to the round house for repairs. In such
an arrangement it will be obvious that a
very great saving in time and expense can
be effected.

While I have described my invention as
aﬁplied‘ articularly to a pair of vertical
check valves, I do not wish it to be under-
stood that I am necessarily limited to valves
located in this position, as my invention can
be readily adapted to valves located in other
positions, and to different types of check
valves. The improvements which I have ap-
plied to the valves described might readily be
applied to check valves of other kinds, that
is to say, by providing the forward valve,
¢. e. the one nearest the outlet of the pipe,
with a larger diameter and a larger throw
than the rearward valve. It is obvious also
that many other changes might be made in
the details of the construction without de-
parting from the spirit of my invention.

What I claim and desire to secure by Let-
ters Patent is: :

1. In a device of the character described,
the combination of an inlet pipe and two in-
dependently movable check valves contained
therein, the forward valve having a larger
throw or lift than the rearward valve.

2. In a device of the character described,
the combination of an inlet pipe and two in-
dependently movable check valves contained
therein, the forward valve being larger in
diameter and having a larger throw or lift
than the rearward valve.

3. In a device of the character described,
the combination of an inlet pipe, two check
valves contained therein, and a web having
restricted openings interposed between the
valves.

4. In a device of the character described,
the combination of an inlet pipe, two inde-
pendently movable check valves contained
therein, the forward valve being larger in
diameter and having a larger throw or lift
than the rearward valve, and a web having
restricted openings interposed between the
valves.

In testimony that I claim the foregoing I
have hereunto set my hand.

CHARLES J. DRURY.

‘Witnesses:
".J. R. HicEMAN,
JouN E. HaLL.
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