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My invention relates to a safety device for the
boilers of railway locomotives or the like.

An important object of the invention is to pro-

_ 'vide a device of the above mentioned character,

. 8 which will prevent a boiler explosion because of

low water, and which is automatic in operation

and independent of human agency.

A further object of the invention is to provide

means for.cutting off the passageof steam through

10 the main dry pipe, to any considerable extent

thereby checking the draft of the locomotive, re-

ducing the intensity of the heat at the crown

sheet, and checking further rapid evaporation

of the water.

18 ' A further object of the invention is to provide
means for applying the air brakes to stop the
locomotive or train, when the water level in the
boiler is sufficiently lowered.

A further object of the invention is to provide

20 means for producing a signal to indicate the level

’ of the water, and also to provide a vent for indi-
cating if the main valve is leaking, the vent also
permitting the return of the valve body of the
valve connected in the main dry pipe. :

Other objections and advantages of the inven-
tion will be apparent during the course of the
following description.

In the accompanying drawings, forming a part
of this application, and in which like numerals
are employed to designate’ like parts throughout
the same,

Figure 1 is a side elevation of a railway loco~
motive, parts broken away, showing my ‘safety
device in side elevation applied thereto,

35 Figure 2 is a-transverse section taken on line

% 2—2 of Figure 1,

Figure 3 is a plan view of the float and asso-
-ciated’ elements,
PFigure 4 is a central vert1cal section through

40 the float and main valve, associated elements
being shown in elevation,

. Figure 5 is a horizontal section taken on hne
. §-5 of Figure 4, and,
Figure 6 is'a" horizontal section taken on line

45 8—86 of :Figure'4.:

T In the: drawings; wherein for ‘the purpose of
. illustration is shown a preferred embodiment:of

<

my- invention, ‘the numeral 10 designates::the . s ISt
nected:with the: pipe26:by & T= coupling* 39 The
transverse: pipe+38 leads-tc/the atmosphere ex- 5o
+teriorly: of. the: b01ler shell and-Has arréduced =+

boiler .of -8 railway locomotive.. The:locomotive

50 comprises the usual cab I1:and main dry pipe:12,

~". which supplies steam: to the operating. cylinders,

-under the control of the usual‘throttle: valve, not
shown.

- "Arranged w1thin the boiler near and- above the

55 firebox crown 13, is ‘a- vertical float: :protection

" .casing 14, open'at ‘its top ‘and bottom;. and:at-

tached to: horizontal bars or.anglé:irons: {8, in

~turn secured to the sides of the boiler:shell.”. The

: protection casing is located in:the longitudinal

g0 and cross-sectional center of the boiler, to-give a

- 23 of the bo11er shell,

true level of water under all condltlons, at a specl- i
fied height above the highest part of’ the firebox
crown sheet.  The location also reduces to the
minimum the surging action of the water on the
float. Mounted within the protection casing 14 .6
is a float 16, preferable of the shape shown,

_and having pins 7 rigidly secured thereto and

operating within vertical elongated slots 18,
formed in the protection casing’ 14. Wh1le I
have shown four of the vert1cal slots 18; their. 10

" number: may be varled if des1red ngidly at-

tached to the top of the. float, 1 6 )s a tubular
extension 19, having an opemng in “its: top to
receive a connecting ‘Tod 20, provided at ' its
lower end with a head 21.. The connection be- 18
tween the . extensmn I9 and the rod’ 20 is"such 7
that when the extensmn 19 is lowered it draws
the rod 20 down w1th it but when the extension
19 is raised, it moves along the rod 20 thhout .
moving such rod.” 20
Arranged near and above the protectlon casing )
't4 is a main valve’ 22, ng'ldly attached to the ‘top
The valve 22 comprlses
a casing 24, havmg an ‘open “inlet” or mouth 25,
in free communicatlon w1th the 1nterlor of the 25
boiler. The valve casmg 24 has an" outlet con--
nected with'a pipe 26, and’ the passage of steam
to the pipe 26 is controlled by a vertmally mov-
able valve body 21 arranged to engage or dlsen-
gage its'seat 28, The valve body is in'the form 30
of a rod‘and extends downwardly below the cas-
ing and through a statlonary supportmg element
28, and is provided with a shoulder 30 for engage-
ment with the forked énd of a lever 31 vaoted
to the supporting element 29, 'at 32. Thelever 81 gy

‘has & weight ‘33" adgustably mounted ‘thereon :

The: lower. end of tHe: rod or valve body 21 ‘has
a ball 34 formed thereon for engagement ‘within

. a'socket :35 and this socket'is carried: by a‘tubtilar
+sleéeve - 36;
with the connécting +0d 20; and held" ”gamst ag-
-cidental displacement:by a lock-nit 31, It is‘thus

having' screw-threadéd ' engagement 40

seenthat’ the 'weight: 38 and: associated elements

stend:toelevate’ the valve body 721 rand hold it
:seated; but the 'downward: movement of the "ﬂoat

.16 .overcomes:the“action o6f ;
Aunseats the:valve:body. =

:A-transverse: pipe:3 Flguresz'an

bore.: Aricheck: svalve':397is’ connected ini: the

~branch pipe;38, and. closes toward:theifree- end
«of.the branch: pipe “The valve body:of this check

valve-is-held unseated by a spring-orithelike;:the 56

-tension;of which: may be regulated to permlt the
.valve body to-close at a.selected pressure:: ‘When
‘the valve body21.is: unseated:to permit.of the flow
.of -the - boiler .pressure, ‘this.pressure.: ‘closes:'the

check valve, but when the valve bc iy 21 1s seated 60

AR




10

15

20

2

the valve 39’ is operi and then serves as a vent
to the atmosphere, having a purpose to be de-
scribed. Further, if a slight leakage of steam
should occur through the valve 22, when the
valve body 27 is seated, this leakage of steam

would vent to the atmosphere through the pipe

38, indicating such leakage.

Connected in the main dry pipe 12 is a pres-
sure actuated gate valve 40, separate from and
independent of the usual throttle valve. This_
pressure operated valve includes a casing 41 hav=
ing an extension.42. 'The passage of steam
through the. casing 41 may be prevented; by a
reciprocatory valve body or-gate 43, to engage
seats 44 and 45, when closed,  This valve body
is connected with a rod 46. This rod operates
through-a stuffing-box 47 carried by a cylinder
48, and the cylinder is bolted or rigidly attached
to the extension 42, as shown at 49. Mounted
to reciprocate within the cylinder 48 is a plunger
50, rigidly attached to the rod 46, and the plunger
is moved toward the outer end or head 5{ of the
cylinder 48 by a compressible coil spring 52. - The

" spring 52 retains the valve body 43 open when
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the valve body 27 is seated. The pipe 26 leads
into the cylinder 48, near its outer end or head
51, and the steam pressure is conducted by a
port 83 into a recess or-space 54, behind the
blunger 66, to move the plunger inwardiy  to
close or seat the valve body 48. The valve body
43 is provided with reduced opening or openings
‘85", which permit only sufficient steam to pass
to the operating cylinders through the main dry
bipe to cushion the pistons therein, while drift-
ing." ) :

Leading into the cylinder 48 inwardly of and

"spaced from the outer end or head 5{ is a pipe

55, which becomes located upon the outer side
of the plunger 50 and uncovered by this plunger,
when the plunger moves inwardly and the valve
body or gate 43 is approaching its closed posi-
tion. A T-coupling 56 is connected in the pipe
55 and is also attached to the boiler shell: A
pipe 57 leads into the coupling 56 as connected
with a whistle 58, arranged near the cab 11,
The pipe 56 is connected with a cylinder 59,
to be located at any convenierit position upon
the locomotive, and this cylinder has g plunger.
60, mounted to reciprocate therein, and connect-
ed with a rod.61. The plunger is returned to
the starting position by a spring 62. . The plunger
rod 61 is connected with the arm 63 of a pres-
sure reducing valve 64 ‘connected in a pipe 65,
leading to the air brake line. The valve 64 is
adapted to make a sufficient reduction of pres-
sure in- the air brake line to apply the brakes.
The operation of the apparatus is as follows:
When the level of the water in the boiler is at
a proper elevation, the weight 33 maintains the
valve body 21 seated. Hence steam is not sup-
plied to the cylinder 48 and the valve body 43 re-
nains open, and the control of the steam to the
operating cylinders of the locomotive is regulated
by the usual throttle valve. When the level of
the water begins to lower in the boiler, the float
16 descends, and when the level reaches the se-

- lected or danger elevation, the float 16 unseats

the valve body 21 and the steam -from the boiler
passes through the pipe 26 and into the outer end
of the cylinder 48. This steam then shifts the
valve body 43 to the closed position, which cuts
off the supply of the major portion of the steam
through the dry pipe to the operating cylinders,
This cuts back the exhaust action in the smoke
stack of the locomotive,. reducing the intensity
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of the heat from the fire. A small amount of

steam will pass through the reduced openings

55, to afford a cushioning action for the pistons,
in. drifting. When -the plunger 50 moves in-
wardly it passes over and beyond.the intake end
of the pipe 55, about or shortly before the time
that the valve body 43 is seated, and the steam is

therefore free to pass from the cylinder 48 into

the pipe 85. This steam will now enter the cyl-
inder 59 and shift the plunger 60, which will op-

erate the pressure reducing valve 64, to apply.

the brakes. - Some of the steam will also pass
through the pipe 57 to the whistle 58, to sound
the same. When the water level in the boiler is
finally raised to the desired elevation, the float
16 rises and valve 27 is again seated. The. vent
pipe 38 will:now have communication with the
atmosphere, as its check valve 89 will open, and
the cylinder 48 will vent to the atmosphere; and
spring- §2. will return plunger 50 to the outer

position. Spring 62 will also return plunger 63

to its starting position. With the valve body
27 seated, should a leakage of steam occur, this
will ‘vent through the pipe 38, indicating - the
same. -

The action of the apparatus may be tested at
any time. When: the boiler is under steam, the
water may be blown down to the level at which
the float 16 will unseat the valve body 21, thus

closing the valve body 43 of the valve in the

dry pipe. When filling the boiler with water after
a washout, air pressure will escape through the
valve 24 and pipe 38 to the atmosphere, until the
float again rises with the level of the water for
closing the valve body 21. The vent pipe 38 will
indicate if there is any leakage of steam about
the valve body 27 when it is seated, as stated.
Filling the boiler with air will test the valve 22
for the open position and the ‘pressure devices
including the cylinders 48 and 59 for the forward
or active positions of their plungers.

It is to be understood that the form of my
invention herewith shown and described is to be
taken as a preferred example of the same, and
that various changes in the shape, size, and ar-
rangement of parts may be resorted to without
departing from the spirit of my invention or the
scope of-the subjoined claims.

Having thus described- my invention, what I
claim is:

1. A raiiway locomotive boiler including a shell,
a dry pipe arranged within the shell and having
communication with the interior of the shell to
supply steam to the cylinders, a valve separate
from the throttle valve and arranged within the
shell and connected in the dry pipe and having a
movable valve body, said valve body when closed
serving to cut off the major supply of steam to
the cylinders for driving the pistons and permit-
ting of a slight passage of steam to the cylinders
to. produce a cushioning action for "drifting, a
pressure operated device arranged within the
shell to close the valve body; and float .actuated
means arranged within the shell and including a
float element to contact with the water therein
and serving to actuate the pressure operating
means. .

2.-A railway locomotive boiler including a shell,
a. dry-pipe arranged within the shell and hav-
ing communication with the interior of the shell
to supply steam to the cylinders, a valve separate
from the throttle valve and arranged within the
shell and connected in the dry pipe and including
a valve body having restr.cted opening or open-
ings; a pressure operated device arranged within
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the shell and connected with the valve body to
move it, a pipe arranged within the shell and
connected with the pressure operated device, a
control valve arranged within the shell and con-
trolling communication between the pipe and the
interior of the shells, a float mounted within the

" poiler to contact with the water therein, and con-

10

15

necting means between the float and the control
valve so ‘that the control valve is opened when
the float descends to a selected position.

3. A railway locomotive boiler including a shell, ‘

a dry pipe arranged within the shell and having
communication with the interior of the shell
to supply steam to the cylinders, a valve separate
from the throttle valve and arranged within the
shell and connected in the dry pipe, a pressureé
operated device arranged within the shell and
connected with the valve fo move it, a pipe ar-
ranged within the shell and connected with the
pressure operated device, a control valve ar-
ranged within the shell and connected with the
pipe and controlling communication between the
pipe and the interior of the boiler, & float mount-
ed within the shell and contacting with the water
therein, and connecting means between the fioat

“and the control valve to open the control valve

when thie float descends to a selected elevation.
4. A railway locomotive boiler including 2 shell,

" a dry pipe arranged within the shell and having

30

40

- interior of the shell, a

48

50

55,

communication with the interior of the shell for
supplying steam to the cylinders, a valve ar-
ranged within the shell and connected in the dry
pipe and embodying a valve body, said valve
being separate from the throttle valve, a cylinder
arranged within the shell and disposed near the
valve, a plunger mounted within the cylinder, a
rod connecting the plunger and valve body so
that the movement of the plunger in one direc~

_tion closes the valve body, & spring to move the

plunger in an opposite direction to open the valve
body, a pipe connected with the cylinder, & con~
trol valve connected with the pipe and ‘con-
trolling communication between the pipe and the
float within the boiler to
contact with the water therein, 4nd connecting
means between the fioat and control valve so that
the float opens the control valve when the float
descends to a selected elevation. :

5. A railway locomotive boiler including a
shell, a dry pipe arranged within the shell and
having communication with the interior thereof
for supplying steam to the cylinders, a valve
arranged within the shell and connected in the
dry pipe and including a valve body, a cylinder

arranged within the shell and disposed near the

valve, a plunger within the cylinder, a rod con-

necting the plunger with the valve body so that

0

the movement of the pluniger ir one direction will
close the valve body, a spring to move the plunger
in an opposite direction, a pipe connected with
the cylinder, and having its intake end adapted
for communication with the interior of the shell,
means including a float arranged within the shell
and actuated by the level of the water in the
Doiler for controlling the passage of pressure into
the pipe, and pressure operated means for ap-
plying the air brakes and recelving pressure from
the-cylinder when the plunger has moved in the
cylinder a selected distance for closing the valve
body. R

6. A railway locomotive boiler including a shel},
a dry pipe arranged with the shell and having
communication with the interior thereof to sup-

ply steam to the cylinders, a valve arranged -

" brakes,

. check valve connected in the vent pipe,
"check valve closing toward the outlet-end of the

3

within the shell and connected in the dry pipe
and including a valve body, & cylinder arranged
within the shell and mounted upon the valve, &
plunger within the cylinder, a rod connecting
the plunger and valve body, a pipe arranged
within the shell and leading into the cylinder
near its outer end to supply fluid pressure into
the cylinder for shifting the plunger inwardly to
close the valve body, said pipe being adapted to
be placed into communication with the interior
of the shell, a spring to move the plunger in an
opposite direction, a control valve connected with
the pipe and controlling communication between
the pipe and the interior of the boiler, means
including a float arranged within the shell and
actuated by the level of the water in the boiler
to cpen the control valve, a pressure operated

device for applying the air brakes, and a pipe con~ -

nected with the pressure operated device and
leading into the cylinder at a point inwardly of

the plunger when the plunger is in the outer posi-’

tion.

7. A railway locomotive boiler including & shell,
a dry pipe arranged within the shell and having
communication with the interior of the shell for
‘supplying steam to the cylinders, a valve separate
from the throttie valve and arranged within the
shell and connected in the dry pipe and includ-

ing a valve body, said valve body having restricted ‘

opening or openings, a cylinder, a plunger within
the cylinder, a rod connecting the plunger and
valve body, a pipe leading into fhe cylinder near
its outer end to supply fluid pressure into the
cylinder for shiffing the plunger inwardly to

- close the valve body, a spring to move the plunger

in an opposite direction, a control valve connected

with the pipe and controlling communication be- -

tween the pipe and the interior of the boiler,
float controlled means actuated by the level of
the water in the boiler to open the control valve,
a pressure operated device for applying the air
a pipe connected with the pressure op-
erated device and leading into thé cylinder at
a point inwardly of the plunger when the plunger
is in the outer position, a vent pipe connected
with the first named pipe, and a self-openti;ng
he

vent pipe, the check valve being closed by the
boiler pressure passing into the vent pipe, and
the check valve opening when the control valve
is closed to drain the pressure from the cylinder
to the atmosphere, . '

8. A railway locomotive boiler including a shell,
a dry pipe arranged within the shell and hav-

ing communication with the interior of the shell
for supplying steam to the cylinders, an upstand-

ing protection casing arranged within the shell
at its longitudinal and transverse centers, said
casing being open at the top and, bottom and
having vertical slots, a float arranged ‘within the
protection casing and having pins to engage with-
in the vertical slots for preventing displacement
of the float by the surging of the water, a valve
connected with the float to be opened by the
same, a second valve separate from the throttle
valve and arranged within the shell and con-
nected in the dry pipe and including a valve
body, & cylinder arranged within the shell near
the second valve, a plunger within the cylinder,
a rod connecting the plunger and valve body, and

. a pipe connected with the first valve and with

the cylinder. :
JCHN G. BROWN.
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