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(No model))

To «ll whom it may concern:

Be it known that I, WILLIAM MCINTOSH, a
citizen of the United States, residing at Wi-
nona, in the county of Winona and State of

5 Minnesota, have invented certain new and

IO
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useful Imp1 ovements in Blow-Off Cocks and
3oller-Checks, of which the following is a
specification.

My invention relates to automatic blow-off

cocks and boiler-checks; and its object is to
provide an improved eombmed blow-off and
boiler-check and also means for blowing of
the boiler either from the top or surface or
from the bottom of the botler and for feeding
the water at the bottom of the boiler.

My invention embodies othernovel and ad-
vantageous features as regards the blow-off
cock and boiler-check 1tself which will be ap-
parentirom the description heremafter given.

In the drawings, Figure 1 is a sectional ele-

- vation of the valve deviece proper; Fig. 2, a
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sectional plan on line 2 of Fig. 1; Fig. 3, a
sectional view of a locomotive-boiler, showing
my complete invention applied thereto; and
Fig. 4, a side elevation of such boiler.

’\Iy combined blow-oft cock and boiler-check
may, if desired, be located at the usual feed-
port of a boiler and any desired number of
sunch devices may be employed.

My invention may be applied to any boiler
and atany point thereon, and in the dl&WIH”’S
I have shown it applied to a locomotive- bo1le1

at its usual feed-ports without intention of

limiting myself tosuch particular application
or any particular location of such device or
devices.

The boiler-shell 1 has the usual feed-port 2,
which by the use of my invention also be-
comes a blow-off port. A flange 3 is secured
to the shell by rivets 4 and provided with a

secrew-threaded opening registering with the

port 2. The flange 18 provided with an an-
nular extension 5, forming a shoulder 6 for a
parpose hereinafter set forth.

The valve device proper comprises two cas-

ings—an inner or lowercasing 7 and an outer

_._,_LasmgS preferably held towethei by aclamp-
1ng-ring 9.

'T'he outer easmwhds an injector-
inlet or nozzle 10, a discharge-outlet 11, and
a piston-chamber 12 with a fluid- p1eSbllle-mlp-
ply pipe or passage 13. The inlet is prefer-
ably opposite the outlet, because by this ar-

—

rangement the device is reversible, the same -

patterns answering for either side of the lo-
comotive. The inner casing is serew-thread-
ed both externally and internally and serews
into the flange 6. The portion within the
boiler is provided with a bridge or yoke 14,
having a central guide-opening 15 to receive
aflange-stem, as hereinafter deseribed. This
inner casing is also provided with a eircular
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flange or shoulder 16, adapted to be received -

in the recess formed by the extension or flange
5. The inner casing is thus thickened and
made stronger at this point and secured rig-
idly by said extension to guard against its
breaking below the flange. In case of an ac-

cident the tendency will be to break above

the flange, say at the dotted line 17, without
interfering with the valve which governs the
port 2.

A va,lve-sedt device 18 is screwed or other-

wise secured into the opening of the inner

casing and provided across its top or outer
portion with a bridge 19 to support and guide
a valve-stem. The inner valve, Whlch FOV-
erns port: 2, comprises a Valve-body 20, hay-
ing an innerstem 21, guided in the hole 15in
brid ge 14, and having an outerstem 22, guided
In the bridge 19, whereby such inner valveis
freely rotatable in whichever way the casing
is positioned on the boiler. The stem 22 is
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provided with a suitable number of spiral -

wings 23, so as to cause the valve to rotate
freely under the 1nﬂuenee of water passing
in either direction. = As shown in Fig. 1, the
wings 23 are located a distance away from
the face of the valve 20 equal to the lift or
extreme movement of the valve, so that at
full opening the inner end of the wings is
flush with the face of the seat, therebyallow-
Ing the water to freely enter the valve-cham-
ber,and thus avoid obstructing the flow,which
would be the case if the wings were extended
inward beyond the valve-seat. The two op-
positely-extending stems 21 and 22 are sup-
ported by and ;]onnmled in the yoke and
br '1dge, respectively,so that by reason of the

wings the valve 20 is freely and positivelyro-

tated by the passage of water, &c., in either
direction, whereby the valve-seat and pas-
sages are kept clean and free from incrusting
matter.

suspended, the valve is enabled to lespond

The stems of the valve being thus |
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to the slightest difference in pressure on
either side and to rotate freely without regard

to the position of the valve, whether ver tlcal
horizontal, or otherwise.

‘The Supply-mlet comimunicating with the

usual injector is provided with a valve some-

“what similar to the valve already described.

10

‘shown in the drawings.

The construction thereof is preferably as

threaded, but is held in place by the usual

~ pipe-nut when coupled to the injector or sup-

.. 15-

20
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ner stem 31,
32, which governs the passage from chamber

‘T'he piston has an
outer stem 34, provided with an enlarged end

ply-pipe 10*. The valve 25 is also provided
with spiral wings and has a stem 26, support-

ed and guided by the bridge 27 on the valve-

seat, and a stem 28, supported and guided by
the bridge 29, which is preferably, though

not ne{.essarlly, integral w1th the body of the

casing.

Within chamber 12 is a plston 30 or other
equivalent movable abutment having an in-
carrying and actuating a valve

33 to the outlet-porb 11.

flange 35. This stem travels in a hollow

serew-threaded nut or plug 36, having an op-

erating-handle 37. The purpose of this plug
or nut device is to furnish a simple and ef-

- fective means of operating the valves when
30

no fluid-pressure is available or of closing the

~ outer valve in case such valve or the piston
“should become so stuck or clogged that boiler-

pressure would not operate the valves. By

~screwing the nut inward the internal shoul-

35
- the stem and actuate the piston. to operate

der 38 of the nut will contact the head 35 of

the valves, and by screwing the nut outward
the shoulder 39 will contact under the head

- 85 and restore the piston and valve to normal

40

position.

The device as thus described maJy be ap- .

plied to a boiler so as to feed directly therein;
but I prefer to use the same in connection

- with the parts about to be described.
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- Locomotives are provided with two injec-
tors and with two water-inlets, and conse-
quently I prefer to employ two of my valve
devices, as shown in Fig. 3. 1 use one of
these valve devices to obtain a surface blow-
off and another to obtain a bottom blow-off.

To obtain a surface blow-off, I use a pipe

~or tube 41, secured to the msude wall of the

| bmler—shell and outside of the flues by means

6o

its lower end with a flap-valve 44.

of a clamp 42 or otherwise and communicat-
ing through a side opening with the port 2.
This pipe is provided at its upper end with a
funnel-shaped device or skimmer 43 and at

It will be
inderstood that the valve device shown in

Fig. 1 is to govern the port 2, which commu-
~ nicates with said pipe ortube 41.

To obtain

- abottom blow-off, Iemploy asimilar valve de-

 side, Fl

vice togovern Lhe inlet-port 2 on the left-hand
3, of the boiler, which port com-

. _--municates: with a pipe 45, also secured to the
inner wall of the shell bya clamp 46 or other-
‘This pipe is closed at its top, but com-

wise.

The seat 24 is not

1‘

“bottom.
vice shown on the rmht—ha,nd of Fig. 3 1s

630,067

municates freely at its lower end with the

boiler,atthe bottom thereof. Discharge-pipes

47 and 48 communicate with the outlet-noz-
zles of the left and right hand valve devices,
respectively, as shown in Fig. 3, and connect
with a common discharge-pipe 49, which ex-
tends horizontally and is provided with an
end cap 50 or equivalent means, such as plug
or stop-cock. This cap can be changed and
applied to either end of such pipe, so as to
secure 2 blow-off either to the right or left.
This arrangement 18 palhculmly desirable
when the devices described are used on loco-
motives, soas to prevent the wind from blow-
ing the discharge over the locomotive and
train when in motion. The discharge can
thus be made with the wind and not againstit.

When a surface blow-off is desired, fluid
under pressure (air or steam) is admitted
through pipe 13, and the piston or movable
abutment 30 is actuated to open valve 32 and
by contact of such valve to open valve 20.
Scum, floating impurities, &c., will then be
dmwn from the surface of the water in the
boiler through funnel 43, pipe 41, and past
valves 20 and 32, through nozzle 11 and dis-
charge-pipes 48 and 49, and blown out either

to the right or left, according to the location

of the end cap 50. Itisobviousthatthe blow-
off will be entirely from the surface, because
the flap-valve 44 will remain closed. The
valve 20, being supported and provided with
spiral wings, will rotate, and the deposit of
anyim puntle%m the ports or among the valve
devices will be prevented.

When a bottom blow-off is desired, the left-

70
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hand valve deviceis operated Q,m:ulm]y tothe

right-hand device, as above. stated, and the

105

water and impuarities will be drawn off from

‘thebottom of the boilerat a point where such

foreign matters settle,and they will then pass
upward through pipe 45 and out throughthe
blow-off device and finally through the dis-
charge-pipes 47 and 49.

It is well understood among steam users
that when a boiler is fired hard and the wa-

ter is in violent ebullition all of the lighter
1mpur1tles and considerable of the incrust-
ing or heavier matter are carried to the sur-
face of the water, while when firing is sus-
pended, or in case of a locomotive when the
steam is shut off, this action ceases and the
incrusting matterin suspension settles to the
It is obvious, therefore, that the de-

capable of removing the impurities in the
first instance and thdt the device on the left-
hand side is capable of blowing out the im-

- purities in the second instanee.

In the blowing-off operation the valve 25

is closed and operates as a check-valve to
prevent any water fromentering theinjector
or water-supply pipe. This valve will also
prevent water which may by accident leak

110
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past valve 20 from entering the injector-pipe

from chamber 33 or arrest any back pressure
tha,t would work against the injector.
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quadruplex valve

on stationary boilers.
‘the valve-case would be stripped off and
broken most likely at line 17 and the valve

| the blow-off and a check-valve
55
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‘When it is deSiled to feed into the boiler,
the injector is operated as usual, or water

admitted through the supply-plpe and the
water wili fowe open valves 25 and 20 and.
enter the boilers and pass downward through
'plpes 41 and 45 to the bottom of the bmler

the flap-valve 44 permitting such passage of
water through its pipe. Tt 1s well known

that the nabural course of the colder water

entering a boiler is downward and along the
bottom toward the fire-box, where itis heated

“and passes upward and forward in continu-
‘ous circulation.
1nto the boiler directly among the flues, and
incrusting matter under the influence of heat
'will settleand adhere to the flues.
extensions by pipes leading to the bottom of
the boiler the water is sufficiently heated

Ordinarily wateris injected

Withmy

when 1t reaches. the bottom of the boiler to
precipitate the incrusting matter to the bot-

tom, where a considerable proportion (all the
‘heavier particles) remainoutof the influence

of circulation and is blown out from the bot-
tom, never coming in contact with the flues.
| My valve device in its preferable form is a
, Inasmuch as the deviceis
supplied with three valves and has the addi-
tional functions of a surface and bottom
blow-off. In its preferable form it also pos-
sesses features of safety which are especially

‘desirable where 1t is used on locomotives and

exposed to greater dangers of accidents than
In case of accident

20}, being protected, will remain intact and

uninjured, thereby preventing the blowing
off of the boiler in such event.

Although I have described more or less pre-
cise forms and details of construection, I do

‘not wish to be understood as limiting myself

thereto, as I contemplate changes in form,

‘the proportion of parts, and the substitution
of equivalents as circumstances may suggest

or render expedient and without departing

“from the spirit of my invention.

I claim—

- 1. T'he combination with a boiler having a
port through its shell, of a casing communi-
cating with such port, a supply-pipe commu-
nicating with such casing, a combined boiler-
check and blow-off cock arrangedin the cas-
ing and adapted to control the boiler-feed and
governing the
port or passage from said sapply-pipe.

2. The combination with a boiler having a
port through its shell, of a casing communi-
cating with such portand avalve device form-
1ng acombined boiler-check and blow-off cock
arranged in such casing and adapted to con-
trol the boiler-feed and the blow-off, said

valve device being suspended on its opposite

sides to permit free rotation and having wings
whereby to cause such rotatwn on passage of
water 1n either direction.

3. The combination with a boiler having a
port through ifs shell, of a casing communi-

check-valve

- valve

cating with such port, a valveforming a com-

bined boiler-check and blow-off cock arranged

in such casing and adapted to control the
boiler-feed and the blow-off, said valve being
suspended on its opposite sides to permit free

rotation and having spiral wings whereby to

cause such rotation on passage of water in
either direetion and fluid-pressure mechan-
1sm for opening said valve to blow off the
boiler.

4. The combination, w1lh a boiler havmn' a

‘water-supply pipe and having a port throuﬂ'h_

its shell, of a . casing having three_()penmfrs
the first communicztting directly with said
opening through the shell, the second being
a water-inlet fi'om the supply-plpe and the
third Deing a discharge-outlet to the atmos-
phere, a va,lve 20 verning both the water from
the supply-pipe and the blow-off of the boiler
to the atmosphere through said port and a
in the water-inlet. -

5. The combination, with a boiler having a
water-supply pipe and having a port through
1ts shell, of a casing having first an opening

70
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communicating with said port, second a wa-

ter-inlet from the supply-pipe, and third an
outlet to the atmosphere, a winged valve de-
vice governing sald port and constituting a

combined boiler-check and blow-off cock and
adapted to control the boiler-feed and the
‘blowing off, said valve device being adapted

to rotate by the passage of water in either
direction, and a winged check-valve govern-
ing said. water-inlet and adapted to close to

-plevent back pressure into the supply-pipe

and to open and rotate in the feeding opera-

tlon.

6. The combination with a boiler ha,vmﬂ* &
port through 1its shell, of a casing communi-
cating with such support, a su pply-pipeqcom-
municating with such casing,arotatablevalve
having a stem on either side and also having
wings, and bridges or supports for said valve-
stems respectively whereby the valve will ro-
tate on the passage of water in either direc-
tion, said valve governing said port and con-
btltutmﬂ a combmed bmler check and blow-
off cock

7. The combination, with a boiler hzwm o A,

95
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port through its shell, of a casing communi-

cating With stuch port and provided with a
yvoke or bridge within the boiler, a supply-
pipe communicating with the casing, a valve-
seat arranged within the casing and provided
atits top with a bridge, and a double-stemmed
arranged between the bridges to govern
said port and having its stems supported and
gulded by such bridges,said valve governing
sald port and eonfstltutmg 2 combined bmlev
check and blow-off cock.

8. The combination, with a boiler lmvm o a
port through its shell, of a casing communi-

cating with such port and p'mvided with a

water-inlet and an outlet, a valve governing
sald portand formmﬂ'aeombmedbmler cheel-._
and blow- off,such va,lve having wings and also

120
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having oppomtel_\ -extending Stemfs bridges
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to receiveand guide such stems, and a winged ]

check-valve governing the water inlet and
having 0pposltely - eﬁtendmw stems and
brldﬂ'es to receive and guide such stems, the
lat_ter valve being rotatable in the feeding

operatlon only and the other valve being ro-
- tatable in both the feedmg and blowmfr off

operatlon

9. The comblnatlon with a boﬂ-er having a
port through its shell, of a flange secured to
the shell andj provided with an opening reg-
istering with said port, such flange having an
annular extension around said opening and
forming a recess, a casing secured in such
flange and provided with an annular flange
recewed by the. recess, and a valve 1n smd
casing below said ﬂanﬂ'e on the casing for
governing said port Whereby the valve is pro-
tected and the tendency of breakage is lo-
cated above the valve. |

-10. The combination, with a boiler ha,wnn' |
a blow-off port throua‘h its shell; a valve gov-

erning said port, a-nd_a-pipe or conduit lo-
cated within the .boiler and extending sub-
stantially to the water-line of the boiler, such
pipe communicating with said port wherebv

a surface blow-off is obtained.

11. The combination, with a boiler having

‘a. blow-off port throun'h its shell, of a pipe lo-

cated within the bmler and commumeatmw

with said port, a funnel or skimmer on the
top end of said pipe at the water-line and a

blow-off valve for governing said port.

12. The combi.na,tion, with a boiler having:

a port through its shell, of a pipe located

‘within the boiler and extending substantially

to the water-line of the boiler, such pipe com-
municating with said port and a combined

- boiler-check and blow-off cock governing said.
40 |

port.

13. The combination, with a boiler havi ing
a port through its shell of a pipe or condmt
within the bmler extendm substantially to
the water-line and eommu-nicating with said
port, such pipe being open at its upper end,
means for normally closing the lower end of

the pipe in blowing off the boiler and valve

- mechanism governing said port.

50
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14. The combination, with a boiler having
a port through its shell, of a pipe or conduit

within the boiler extending substantially to |

the water-line and communicating with said

port, such pipe being open at its upper end,

a flap or check valve at the lower end of the
pipe substantially at the bottom ot the boiler
to prevent blowing off at such point and valve
mechanism governing said port to admit water

at the bottom of the boﬂer and to blow off the

boiler from the water-line.
~ 15. The combination, with a boiler having
a port through its shell, of a pipe or conduit

‘within the boiler closed at its upper end and

open at itslower end and extending substan-
tially to the bottom of the boiler and valve

- mechanism governing said port to admit wa-

ter and to blow off the boﬂer substa,ntla,lly at

.the bottom thereof

16. The combination, with a boiler having
a port through its shell, of a pipe or conduit
outside the flues and a,djacen-t to the inner
wall of the shell, such pipe being closed at its
upper end and open at its lower end and com-
municating with such port and extending

substantially to the bottom of the boiler and '

a valve for controlling said port.
17. The combination, with a boiler having

' a port through its shell, of a substantially

vertical pipe or conduit within the boiler and
communicating with said port, a valve-cas-
ing adjacent tosaid port, a valve therein gov-
erning such port, an outlet-pipe from the cas-
ing, a substantmlly horizontal discharge-pipe
connected with said outlet-pipe and extend-
ing transverse of the boiler and means for

| closmw one orthe otherend of such dlSGh&I’ﬂ‘e-

pipe to obtain a discharge on either side of
the boiler.

18. The eombmatlom with a boiler having

ports through its shell, of a pipe within the
boiler commumeatnw with one of such ports,
a second similar pipe communicating with

the otherof such ports, and valve mechanlsm "

controlling said ports.

19. The combination, with a boiler havmg.

ports through its shell, of a pipe within the

‘boiler communicating with one of sach ports
and normally open only at the water-line of

the boiler, a second similar pipe communi-
cating with the other of such ports and open
only at its lower end substantially at the bot-
tom of the boiler and valve mechanism gov-
erning said ports to blow off the boiler from
the top and from the bottom. |

20. The combination, with a boiler having

ports through its shell, of a pipe within the
boiler communicating with one of such ports
and normally open only at the water-line of
the boiler, a second similar pipe communi-
cating with the other of such ports and open
only at its lower end substantially at the bot-
tom of the boiler, valve mechanism govern-
ing said ports to blow off the boiler from the

top and from the bottom, separate outlet-

pipes, a common discharge-pipe to which the
outlet-pipes are conuected and means for
closing one or the other end of such discharge-
pipe. -

21. The combination, with a boiler having
portsthroughitsshell,of separate pipes within
the boiler, each communicating with one of
the ports, one of such pipes open only at its

lower end substantially at the bottom of the
boiler and the other of such pipes open atits

upper end substantially at the water-line but
having its lower end check-valved against
passage of water outward at such pomt and

similarvalve mechanism governing each port,

such mechanism not only admlttmﬂ* water to
the boiler at the bottom thereot through the
lower ends of each pipe but also blowing oft
the boiler, from the surface as to one pipe
and from the bottom as to the other pipe.

22. The combination, with a boiler having

| a port through its shell, of a pipe or conduit
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located within the boiler and comm unicating |

with such port, a funnel on the upper end of

such pipe at the water-line, a valve govern-

ing said port and fluid-pressure mechanism
for operating such valve to blow off the boiler
from the surface.

23. The combination, with a boiler having
a port through its shell of a pipe or condmt
located within the boiler and closed atits up-
per end but open at its lower end which ap-
proaches the bottom of the boiler, such pipe
communicating with such port, a valve gov-
erning the port and fluid-pressure mechan-
1sm for operating such valve to blow off the
boiler from the surface.

24. The combination, with a boiler having

a port through its shell and a water-supply
pipe, of a casing communicating with such
port and with such pipe, valve mechanism

therein for governing said port and a second

valve governing the passmre between such
pipe and the casing.

25. The eombm&tmn with a boiler having
a port through its shell and a water-supply
pipe, of a casing communicating with such
port and with such pipe, valve mechanism
therein for governing said port and a rotata-
ble valve governing the passage between such
pipe and the casing.

26. In a fluid-pressure blow-off cock, the
combination with a boiler having a port or
passage from the boiler to the atmosphere, of

a valve for governing said passage, a fluid-
pressure-actuated piston traveling in a cham-
ber for operating said valve, an oufer stem
carried by such piston, and a hollow nut or |
cap adapted to be moved into and out of said
chamber and to engage said stem to positively
operate the piston.

27. In a fluid-pressure blow-off cock, the
combination with a boiler having a port or
passage from the boiler to the atmosphere, of
a valve for governing said passage, a fluid-
pressure-actuated piston traveling in a cham-
ber for operating said valve, an outer stem
carried by such piston and havingan enlarged
head and a hollow nut or cap adapted to be
moved into and out of the echamber and hav-
ing internal shoulders to engage said stem to
move the piston 1mlependent]5 of fluid-pres-
sure.

28. In a fluid- pI‘GhSHI‘B blow-ofl cock, the

combination with a boiler having a port or
passage from the boiler to the atanSphere, of
a valve for governing said passage, a fluid-
pressure-actuated piston traveling in a cham-
ber,a stem 34 carried by the piston and hav-
ing a flange 35, and a hollow screw-threaded

nut or plug 36 in whose interior the stem is
‘received, such nut having shoulders 88 and

39 engaging the flange in the inward and out-
ward movementa 1espe(,tn ely of the nut.

29. T'he combination, with a boiler having

a port through its shell, ‘of a casing communi-

cating by a pa,ssan*e with such port a valve-

seat at stch port, a rotatable valve woverninfr

such port and normally resting on “such seat
to close the port, and wings conneeted to the
valve-stem and whose inner ends are sepa-
rated from the valve a distance equa,l to the
extreme lift of the valve whereby in extreme
movement of the valve the said ends of the
wings will be substantially flush mth the
Valve seat.

- WILLIAM McINTOSH.
Witnesses: | |
D. K. TAWNEY,

W. J. SMITH.
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