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END-TBAIN-PIPE VALVE.

Application filed September 11, 1925. Serial No. 55,884,

“This invention relates to improvements in
end train pipe valves for steam-car heating
systems. '

Systems of car-heating using steam from
5 the engine are constructed with a train line
or main supply pipe extending from  the
boiler head in the engine cab, to the rear
of the train. This train line is connected by
-steam couplers between the cars and is pro-
10 vided with branch steam connections to the
heating pipes in each car. Tach end of the
train pipe on each car is provided with an
end traln: pipe valve, these valves at the
adjacent ends of two cars being mnormally
15 open when the cars are included in a train
and the steam couplings are in place. Only
the end train pipe valve at the rear end of
the train will be closed.

As the entire train line and connections

20 are exposed to the weatheér, it naturally fol-
lows that it contains considerable condensa-
tion, most of which can only escape at the
rear of the train line. This condensation,
.if it is not allowed to discharge at the rear

25 as fast as it eollects, will quickly freeze up
and cause very serious trouble, in cold
weather. IHowever, if the steam pressure is
maintained on the train line all the way to
the rear and the rear train pipe valve al-

30 lowed to “bleed” a little steam through the

rear hose, that is, allow a small stream of
steam to continuously escape, this common
trouble will be avoided.

When the steam couplings between ad-

" jacent cars are connected, the workman

[
<

standing-adjacent the valves may move them.

to open position. However, it 1s sometimes
desirable to open these valves from. the car
platform above, for example, when steam 1s

40 to be cut off from the entire train line, at
which time the rear train pipe valve is

opened wide to blow out the train line and
allow all steam to escape. o
The object of this invention is to provide
45 an improved form of end train pipe valve
adapted to perform in a more-satisfactory
manner, the functions noted héreinabove.
An object of the invention is to provide
in connection with a valve member that will
50 automatically close by gravity, means - for
opening the valve which automatically locks
the valve in open position. The valve is au-
tomatically unlocked, and permitted to-close
by reverse movement of the opening means.

Another object is to provide in connection
with such a valve, a bleeding valve, or aux-
iliary valve, which is opened and closed by
a small preliminary movement of the same
means which operates the main valve.

In the form here shown, the main valve
member is guided for vertical sliding move-
ment toward and from a fixed seat in the
valve casing. The auxiliary valve is housed
within the main valve, and shares its move-
ment, and in addition has a limited sliding
movement of its own toward and from an
auxiliary valve in the main valve member.
An oscillating cam means engages a portion
of the auxiliary valve member, whereby the
initial ‘movement of this cam means opens
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the auxiliary or bleeding valve, and con-

tined movement opens the main valve.
Movement of the cam means to extreme po-
sition automatically locks the valves in open
position.  Reverse movement of the cam
means first antomatically unlocks the valves
and then moves them to closed position, as-
sisted by gravity. ) B
Another object of this invention is to pro-
vide a valve of this type which is compact
and simple, and easily assembled.
Another cbject is to provide an improved
connecting means between the valve and the

end of the train pipe, whereby the valve is -
. easily removed. and replaced.

Other objects and advantages of this in-
vention will be apparent from the following
detailed deseription of one approved form
of the apparatus..

In the accompanying drawings:

TFig. 1 is a vertical section through the
valve, -~ ‘ .

Fig. 2 is a horizontal section, taken sub-
stantially on the line 2--2 of Fig. 1.

Fig. 8 is a vertical section taken substan-

e

tially on the line 3—3 of Fig. 1. '

Fig. 4 is a perspective view of the main
movable valve member.

Fig. 5 is a perspective view of the aux-
iliary, or “bleeding” valve member.

Referring now to the drawings, at 1 is
shown the end of the train steam pipe, sup-
ported in the usual manner beneath the car.
The main casing 2 of the end train pipe
valve is formed at the rear thereof with a
pipe extension 3 forming in effect an ex-
tension of the train pipe 1. This extension

-8 'is formed at its end with an integral cot-
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lar 4, and a similar collar 5 is removably
and adjustably sccured on the end of the
train ‘pipe 1, preferably by being screwed
thereon: as shown in the drawings. - The col-
lars or plates 4 and 5 arve preferably. rec-
tangular 'in outline, and-are adapted to be
secured together in steam tight position by
bolts -6 extending through apertures near
the corners of the plates. The bolts 6 are
easily accessible “for ‘removal, safter which
the entire valve body can be removed. for
The easing 2 has a
second, downwardly extending pipe connec-
tion 7, in ‘which is secured the end 8 ot the
coupling through which ccnnection is made
with the adjacent car.

The main valve seat 9, preferably in the
form - of a removable annular - member
serewed Into the casing 2 1s located divectly
above the outlet' 7. The main slidable valve
miember comprises a rectangular body por-

tion 10, having a cylindrical valve digk 11 of

larger diameter formed at its Joweér end, this
valve disk 11 cooperating with the valve seat
9 to close the steam outlet through passage
7. A guide disk 12 of similar size and con-

figuration to the ¥alve disk 11, is formed at

the upper end of valve body 10, and the two
disks 11 and 12 arve adapted to slide verti-

cally between a plurality of guide flanges 13

extending inwardly from the walis ¢f casing
2
an’ inner vertical, ~preferably cylindriecal
chamber 14, within which is housed the simi-
larly formed auxiliary valve. member 15,
Auxiliary valve member 15 ig"formed at its
lower end with a valve plate 18 and stud 17
adapted to cuoperate with the valve opening
18 in the valve seat 19 secured in.the main
ralve plate 110 Preferably the valve seat 19
ig in" the form of a removable cylindrical
plug of substantially the same diameter as
that of chamber 14, to permit the insertion
or-removal of the auxiliavy valve member 15
Valve member 15 is"someéwhat shorter than
the vertical lieight of chamber 14, whereby a
limited longitudinal sliding movement of
member 15 within, chamber 14 s permitted
to open and cloge the “bleeding” valve 18
A transverse vertieal glot. 20 is formed
through the main valve body 10, and a simi-
Jar slot 21 is formed in the auxiliary valve
body 15 to permit the insertion and move-
ment “of the valve operating lever or cam
hereinafter described.: A pin 22 extends

stransversely through-similarly shaped opens

L

ings 28 near the top of valve member 15, and
also througly the upper portion ot slot 21;
Pin 22 ig preferably formed with.an integral
head 222 al one end, and i removably held
in place by 'a cotter pin 24 inserted through
ite other projecting end portion. ~The upper
guide disk 12 mav be partially cut away asa®
05 to permit: access to cottér pin’ 24-avhen
asseinbling or dismantling the valve. . The

The main valve body 10 is formed with
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end portions of pin 22, between the head
23 and cotter pin 24 and the auxiliary valve
body 15, project. through vertically elongated
openings 26 in the sides of valve body 10.
These permit a vertical movement of the pin
22 corresponding to the vertical movement
permitted auxiliary valve body 15 within the
mein valve body 10.

A horizontal rock shaft 27 is mounted in
bearings within a plug member 28, screwed
into one side of casing 2 and forming a part
thercof. A packing box or gasket 29 with-
in member 28 prevents the escape of steam
about the rock-shaft 27. A stud 30 on the
inner end of the rock-shaft also has a bear-
ing in the opposite wall of casing 2. A
erank or lever extension 81 extends laterally
from rock-shaft 27 into the slots 20 and 21
of the valve members, and forms a cam
means adapted to cooperate with pin 22 in
raiging the valve members from their seats.
The lever 31 is formed with a cam surface
32 adapted to cooperate with the lower por-
tion of pin 22 in opening the valves. Be-
yond the cam surface 32 1s a locking shoul-
der 33, the base of which is stiuck substan-
tially on an arc about the center of rock-
shaft 27, Deyond shoulder 83 is a second
shoulder 34 at substantially right angles
thereto, the shoulder 84 being adapted to en-
guge the pin 22 to limit the swinging move-
ment of lever 31 in the valve opening direc-
tion, as shown in dotted lines in Fig. 1.  Any
suitable connections may be attached to the
projecting end 35 of rock-shaft 97 to operate
the “valves. ‘ '

It will be noted, as shown in full lines,
Fig. 1, that when in closed positions both
movable valve members 11 and 15 will be
held against their vespéctive seats by grav-
ity, assisted by the steam pressure within
the casing 2. When it is desired to open
the auxiliary valve 18, to permit the steam
to bleed through the valve, the rock-shaft 27
is rotated slightly in'a counter clockwise di-
rection (IFig. 1), wheretupon cam surface 32
engages the pin 22 to 1ift the movable valve
member 15 the desived amount. The open-
ing of valve 18 may be regulated to some ex-
tent by varying the distance through which
ralve 15 i3 raised. The friction of the valve
operating connections, and of rock-shaft o7
in its bearings, will ordinarily be suflicient
to hold the auxiliary valve body 15 in its
adjusted position. When it is desired to
open the main valve, a conlinuons counter
clockwise rotation is imparted to rock-shaft
27 and cam lever 817 The head 86 of valve
member 15 will now engage the under sur-
face of guide plate 12 at the upper end of
the main valve body, and will elevate this
valve body lifting the valve plate 11 from
its ~seat and . opening the “main passage
through outlet 7. . When the valve has
reached its extreme open position, the pin
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22 will pass over the end of cam surf‘xce a2
and further movement of lever 81 will move

~the locking shoulder 83 beneath the pin.

t—
o

15

20

28

30

85

45

o]
<

€0

85

This pos1t10n of the valve parts is shown in
dotted lines, Fig. 1. All of these valves,
with the exception of the one at the extreme
rear end of the train, will normally be in
this-open position when in serv ice, and it will
be noted that these wvalves are effectually
locked in open position so that it will be
impossible for the jolting of the cars to

cause the gravity actuated valve members

to fall ‘to their lowered positions and close
the valve. One component of the weight of
the valve-members will rest against shoulder
83, radially of shaft 27, and hold the le-
ver 31 in raised position, unless it is POQI—
t1ve1y rotated by a force applied to the shait
27. When it is desired to close one .of the
valves, the rock-shaft 27 is rotated in a re-
verse or clockwise  direction, the first part
of this movement removing. -the lockmo
shoulder 83 from beneath the pin 22, thus

permitting the valve members 10 and 15 to

fall to closed position by gravity. This
movement will be positively -assisted by the
engagement of the lower cam surface 37 on
the lever 31 with the bottom of slot 21 in
member 15.

It will be noted that at tne time the
preliminary ‘movement of lever 31 has been
completed to completely open the auxiliary
or bleeding valve, and the head 36 cf mem-
ber 15 engages oulde disk 12 so that fur-
ther movement of the lever will open the
main valve, the engaging surfaces on cam
82 and pin 22 will be in the horizontal plane
extending through the center of rock-shaft
97. In.other- words the lever or crank arm

of ‘member 381 \WH then be at its shortest.

so that the most effective leverage is avail-
able at this time for initiating the.opemno
movement -0of the main valve, when it is
most needed.

When permitted by the proper poamon-
ing of the operating lever; both movable
valve members ave fr eely movable by a ver-
tical sliding” movement to - their closed posi-
tions, so that they will be effectively held
closed by the action of gravity supplemented
bV the steam - pressure upon their - upper
faces: 'On the other hand, they are effective-
Iy locked in open p051t10n by the operating
lever 31, when the shoulder 33 has been
moved beneath the pin 22.
are simple, sturdy, and durable, and are
easﬂv removed from or replaced in casing
2, after the removal of plugs 38 and 28 in
the top and sides of the casing 2 respectively.

Valves of this type have ordmfu*ﬂv been
connected. with the train pipe 1 by means of
a double, right and left hand threaded screw
collar, which is difficult to position, and ne-
cessitates a:considerable endwise movement
of the valve body. Since the space within

auxiliary

The valve parts.

S

which these valves are mounted is limited,
and not- very accessible, the connect»ing
means, comprising the collars 4 and 5 and
the connectmo bolts 6, forms a much more
convenient means for mountmo and remov-
ing the valve. Also, when collar 5 has once
been properly positioned on the end of train
pipe 1, the valve body may be removed and
replaced without disturbing its alignment
with the valve operating connechons
TVe claim:

1. An end train pipe valve, comprising. a
casing having inlet and outlet ports and a
passage theleben'\'een, a main valve seat sur-
rounding said passage, a valve member mov-
able to or from said seat,ableeding port ex
tending through said valve member for per-
nu*tmo free flow of fluid in a relatlvely

small ail eam from the inlet port to the out-
let port, an auxiliary valve seat at the inner
end of said Lleednm }mit an auxiliary valve
member housed \thhln he first valve mem-
ber and movable therein to close or open the
bleeding port and means to move the s
iliary valve to open position; and holu it
open, without d]Sb‘dlbzno the main valve.

2. An end train pipe va uve, comprising a

ter)

casing having inlet and outlet ports and 2

nx-

passage tnelebetween, a main valve- seat.

suuoundmO‘ said passage, a valve -member
movable to or from said seat and adapted to
close by gravity, a bleeding: port through
said valve member for pelmlttmfr free ﬂow
of finid 1n a 1ent1vely Qmaxl stream - from
the inlet p01t to the outlet port, an auxiliary.
valve seat at the upper end of said bleeding
port, and an auxiliary valve member houoed
within the first Valve member and movable
therein by gravity to close the bleeding port
and - meang Tor lifting ‘and ;supporting said
valve, while the mam valve re-
mfuns seated o
3. An end train plpe valve, comprising ‘a-
casing having inlet and outlet ports .and a

passage therebetween, a mdin valve seat sur:

-rounding said passage, a slidable valve n wm—
ber mos *"b.e to or from said seat, a smaller

Passage in said valve member for permitting
a restricted flow of fluid between the inlet
and ontlet ports, an auxiliary wvalve seat at
the inner end of said latter passage, and an.
auxiliary- valve member housed within .the
first valve mémber and movable therein to
close or open the smaller passage and means

engaging the auxiliary valve member for
‘successively moving the valves to open or

closed position and for locking the valves
in open position.

4. An end train pipe valve, comprising a
casing having inlet and outlet ports and a-

'passwoe there between. a main valve seat sur-

rounding said passage, a slidable valve mem-
ber movable to or from said seat, a smaller
passage in said valve member for pormlttlno
a restricted flow of fluid between the 1nlet
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and outlet ports, an auxiliary valve seat. at
the inner end of said latter passage, and an
anxiliary - valve: member housed within. the
first’ valve member and movable therein to
close or open the smaller passage, an oscil-
latable shaft pivoted adjacent the valve nem-
bers, a cam arm on the shaft projecting into
engagement with the auxiliary valve mem-
ber for  moving the valves successively: to
open or closed positions; said cam having a
locking shoulder which engages a portion of
the valve member when in extreme open
position to prevent closing of the valve ex-
cept by reverse movement of the cam means.

5. An end train pipe valve, comprising a
casing having a valve seat, a valve member
vertically movable in ‘the casing toward or
from the seat, said member having a trans-
verse slot, a pin extending transversely of
the slot, a shaft pivoted in the casing adja-
cent the valve member; an arm on ‘the shaft
projecting into the‘slot-and having a cam
surface adapted to:engige beneath the pin
to lift the valve member, there being a lock-
ing shoulder at the end of the cam crm
adapted to engage the pin when the valve is
completely elevated to hold the valve in open
position.

6. An end train pipe valve comprising a
casing having a main valve seat, a slidable
valve member movable vertically toward or
from the seat, said valve member having an
auxiliary valve seat, an auxiliary valve mem-
ber housed within the first valve member and
movable therein toward or from the aux-
iliary valve seat, said auxiliary valve mem-
ber having a transverse slot, a shaft pivotec
in the casing adjacent the valve members,
an arm on'the shaft projecting into the slot
and having a cam surface adapted to engage
the auxiliary valve member to successively
elevate the valves, there being a locking
shoulder at the end of the cam arm which
moves beneath: a portion of the valve mem-
ber -when completely elevated to ‘hold the
ralves in open position.

7.An end train pipe valve, comprising a
casing having a valve seat, a valve member
movable in the. casing to or from siid seat,
and an oscillating cam means within the cas-

‘ing and engaging a portion of the movable

meniber for moving the member to open po-
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sition, said cam means having a locking
shoulder which engages the valve member
when in extreme open position to prevent
closing of the valve except by reverse move-
ment of the cam means.

8. An end train pipe valve, comprising a
casing having a valve seat, a valve member
movable in the casing to or from said seat;
said valve member having an auxiliary valve
seat, an auxiliary valve member carried by
the first named movable member and movahle
therein toward or from the auxiliary valve
seat, and an oscillating cam means engaging
a portion of the auxiliary valve member for
successively moving the valves to open posi-
tion, said cam means having a locking shoul-
der for engaging the valve member when in
extreme open position to prevent closing of
the valves except by reverse movement of the
cam means.

9..An end train pipe valve, comprising s
casing: having a valve seat, a valve member
movable in the casing to or from said seat,
and an oscillatable operating lever iné¢luding
a cam portion adapted to engage a part of
the movable member for moving the mem-
ber to open position, another portion mov-
able under this part to hold the member in
open position and a stop shoulder to prevent
movement of the lever past the last men-
tioned valve-holding position.

10. An end train pipe valve comprising a
asing having a main valve seat, a vertically
movable valve member adapted to ccoperate
with this seat to close the valve, an auxiliary
valve seat in the main yalve member, a verti-
ally movable auxiliary ' valve member
housed within the main valve and cooperat-
ing with the auxiliary valve seat, the mov-
able ‘valve members having aligning trans-
verse slots, a horizontal rock-shaft project-
ing into the casing, a crank extension on this
shaft projecting into the slots in the movable
members, the crank having a cam surface
adapted to engage a portion of the auxiliary
valve member to raise the valve members.
and-a’locking surface movable under this
valve portion to lock the-valves in open po-
sition.

EGBERT H. GOLD,.
EDWARD A. RUSSELL,
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