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UNTTED STATES

PATENT OFFICE.

NIELS A. CHRISTENSEN, OF MILWAUKEE, WISCONSIN.

b

ENGINEER’S VALVE.

SPECIFICATION forming part of Letters Patent No. 701,842, dated June 10, 1902.
Application filed August 27, 1900, Serial No. 28,149, (o model.)

To all w?w?n Lt QLY COTLCETTL:

Be it known that I, NIELS A. CHRISTENSEN,
a citizen of the Umted States, residing at Mll-
waukee,in the county of Milwaukee and State

of Wisconsin, have invented certain new and

useful Improvements in Engineers’ Valves,
of which the following is a specification, rei-

erence being had totheaccompanying draw-

ings, forming a part thereof.

My invention relates to engineers’ valves
of the kind shown in United States Letters
Patent No. 644,127, issued to me February
27, 1900, and having automatic regulating or
feed valves which control the supply of com-
pressed air from the main reservoir to the
train-pipe when the main valve 1s in release
Or running position. -

The mainobject of my present invention is
to insure the restoration:of the proper work-

‘ing pressurein the train-pipe and prompt re-

lease of thebrakes aftera service application
of the brakes or a slight reduction in train-

pipe pressure without manually opening the

- feed-valve ora by-pass between the train- p1 pe

- 35
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.on the broken line 11, Kig. 3.

and main reservoir.

The invention consists in certain n-ovel fea-

tures in the construection and arrangement of
component parts of an engineer’s valve as
hereinafter pa,rtlcularly descnbed and pomt-

ed out in the elaims.’

In the accompanying dra,w*mﬂs like letter%
and numerals designate the same partsin-the
several figures. |

Kigure 1 is a vertical section of the valve
Fig. 2 1s'a
similar section on the broken line 2'25 Fig. 4.,
Fig. 8 is a cross-section on the line 3 3, Fig.
1. TFig. 4 is a similar section on the line 4 4,
Fig. 2. Fig. 5 is an inverted plan view of
the casing of the expansion-chamber at the
lower end of the main-valve- -operating stem.
Fig. 6 is a horizontal section on the line 6 6,
Fln‘ 2, of the main valve. Fig. 7is a plan
view of the main valve seat.
view of the lower section of the valve-case;
and Fig. 9is a plan view of the valve, certain
parts bemn' broken away and ShOWﬂ in hori-
zontal section. |

The valve-case and its 00111’1661)10[1‘- the
main valve, and the automatic reﬂ‘ulatmﬂ" or
feed valve may be like or similar- to those
shown in my former patent above mentioned

‘wide limits without a

pipe.

seat section b of the valve-case.

Fig. 8is a plan

in general construction and arrangement, but
are susceptible of modification within quite
Tecting the character of
my present improvements and without de-
parting from the principle and intended

“scope of my invention.

As shown in the dra,wmﬁ;s the v@lve -case
is preferably made in three parts a, b, and

¢, which are separable from each other in

substantially horizontal planes and are se-
cured together when: assembled by bolts, as
shown in several figures of the drawings.

"The lower or base section is formed with

necks d and e for the attachment of the main
reservoir and train - pipes, respectively, as
shown in Fig. 1, and with a threaded socket
f for the attachment of an exhaust or waste
Ports or passages g, h, and ¢ are formed
through the upper face ot th1s section in com-
munication with the main-reservoir, train-

pipe, and exhaust connections, as shown in

Figs. 1, 2, and 8. The mlddle section - b,
which has a raised face on the upper s1de
forming the seat for the main valve, is formed

with supply, train- -pipe, and exhaust ports 7, -

k, and [, as shown in Fig. 7, and with a pas-

sagem, connectmﬂ* the supplv-pm t / with the

train-pipe port %, as shown in Figs. 2.and 7.
A graduating-groove n forservice apphcatwn
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of the brakes is formed in the valve-seat and

opens into the exhaust-port/ on the side
thereof next to the tram-plpe portZk, as shown

| in Fig. 7. The upper section or the cap ¢ 18

formed.with a contracted: tubular neck o, in
which the tubular valve-operating stem p is

fitted to turn, as shown in Figs. 1 and 2.

g isthe main valve,formed on the underside
with a tubular stem 7, which is fitted to turn
in a central square opening in-the middle or
Itis formed,
as shown in Figs. 4 and 6, with a throuﬁ'h-
port s, cor respondmo' in size and shape with
the port jin the seat, and with a cavity ¢
opemno‘ through its Work1nn' facefor connect-
ing the tlam—plpe port k with the exhaust-

port { and graduating-groove n in making

emergency and service applications of the
brakes. The tubular stem 7 forms a passage

leading from the port g in the base-section a
into the main-valve chamber or the space
above the main valve.

2 is the automatie regulating or feed valve,
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provided with a winged stem », which passes | With the exception of the construection and

upwardly through and is gnided in the tubu-
lar stem 7 of the main valve. Aseatistformed
for the valve % in the lower end of the tubu-
lar stem . A spring w, held in a socket
formed therefor in the lower section a of the
valve - case, presses upwardly against the
valve 1 and tends to close it. |

The lower end of the stem p is enlarged and
formed with a recess, and in this recess is
loosely fitted a diaphragm-plate x, the stem ¥
of which is guided at its upperend in a sleeve

z, threaded and adjustable in the upper end

of the stem p. A spiral spring 1, surround-
ing the stem y and bearing at its upper end
against the sleeve z and at its lower end
against the plate 2, tends to force the latter
downward.

2 1s a flexible diaphragm clamped at its
outer edge to the rim or fange around the
lower enlarged end of the stem p by an inter-
nally-threaded flanged ring 3 and an exter-
nally-threaded annular nut 4, engaging with
sald ring and bearing on the upper face of the
enlargement at the lower end of the stem 7.
The ring 3 is formed, as shown in Figs 1, 2,
and 5, with an open bridge or cross piece 5
below the diaphragm 2, and in the opening of
this bridge-piece an elongated nut 6 is loosely
fitted and serewed upon a centrally-threaded
projection on the under side of the plate x, so
as to clamp the diaphragm centrally to said
plate, one or more washers being interposed
between the nut and diaphragm, as shown in
FFigs. 1 and 2. The threaded projection on
the nunder side of the plate « bears normally
against the upper end of the stem v of the feed-

side, as shown in Fig. 5, with lugs 7, which
engage with lugs §, formed on the upper side
of the valve g, as shown in Ifigs. 2 and 4, for
turning said valve with the stem p and at the
same time allowing the valve to freely adapt
itself to its seat.
ally from the lower enlarged end of the stem
p and engaging with a slot in the ring 3, as
shown in Fig. 1, and a pin 10, projecting up-
wardly from the valve g and engaging with a
hole in the ring 3, as shown in TFig. 2, insures
the assemblage of the several parts in the
proper relation to each other.

The upper protruding end of the stem p is
squared and provided with an operating-han-
dle 11, which has a spring-actuated detent 12,
adapted to press against a notched flange 13
at the upper end of the neck o0 on the cap of
the valve-case and to determine lap and serv-

1ce positions of the main valve by engage-

Go

ment with shoulders on said flange. A pro-
jection 14 on the handle 11, passing under the
flange 13 on the cover of the valve-case, re-
tains the handle in place on the valve-oper-

~ating stem p and prevents its removal, except

65

when the projection is brought opposite a
notch 15 in said flange and the main valve is

on lap between release or running and serv- |

1¢e positions.

The ring 5 is formed on the under |

A pin 9, projecting later- |

arrangement of parts at the lower end of the
valve-operating stem p the device as herein-
before described is substantially like that
shown and desecribed in my former patent.
16 1s a push-pin for manually depressing
the diaphragm-plate x and opening the feed-
valve 1. It is guided at its lower end in the
sleeve z and at its upper end, which is re-
duced, in a cap or plug 17, threaded in the
upper end of the stem p. At its upper pro-
truding end it is provided with a head or but-
ton. It is formed or provided with a valve
18, whichisadapted to close upwardly against
a seat In the lower end of the plug orcap 17.
T'he cap c of the valve-case is formed on the
face against which the enlarged lower end of
the stem p bears, as shown in Figs. 1, 2, 3,
and 4, with ports 19 and 20, communicating,
respectively, with the main-valve chamber or
the space between the enlarged end of the
stem p and the cap ¢ and with the space be-
tween the stem p and the neck o of said cap.
A port or passage 21 is also formed through
the lower end of the stem p» from the dia-
phragm-chamber to the face of the valve-case
in which the ports 19 and 20 are located.
This port or passage 21 is so arranged that it
will register with the port 19 when the main
valve is in service position, as shown in Fig.
1, and with the port 20 when the main valve
Is in running position, as shown in Fig. 2.
My improved valve mechanism operates as
follows: When the main valve is turned by
the engineer into service position and the
port 21 is thus brought opposite the port 19,
as shown in [Figs. 1 and 3, compressed air will
flow from the main-valve chamber or the
space above the main valve through said
ports into the diaphragm-chamber above the
diaphragm 2. This will balance the train-
pipe pressure on the under side of the dia-
phragm and allow the spring 1 to open the
feed-valve w by the engagement of the pro-
jection on the under side of the plate « with
the stem v of said valve.
sion of compressed air into the diaphragm-
chamber and the hollow stem p the valve 18
will be closed upwardly against its seat in the

plag or cap 17, and thereby prevent the es-.

cape of air to the atmosphere around the
push-pin 16. If now after making a service
application of the brakes and a slight redue-
tlon in train-pipe pressure the engineer turns
the main valve back into lap position, the
compressed alr admitted to the diaphragm-

| chamDber above the diaphragm will be re-

tained in said chamber, counteracting the
pressure on the under side of said diaphragm,

Upon the admis-
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and the spring 1 will still hold the feed-valve

wopen. Under these conditions the pressure
in the main-valve chamber or the space above
the main valve will be the same as that in
the main reservoir; but as soon as the main
valve is returned to release and running po-
sition the port 21 will register with the port
20, as shown in Figs, 2

and 4, and the com-
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pressed air eontdmed in thediaphragm-cham-
ber and the tubular stem p above the dia-
phragm will be allowed to gradually escape
through the slight clearance-space between

escape of air will, however, be comparatively

‘slow, and there being free communication

between the train-pipe and the main reser-
voir through the ports and passages h, k, m,
and 7, the feed-passage in the tubular stem 7,
and the port g, the feed-valve u still being
held open, the pressure in the train-pipe will

be promptly augmented and restored and the :

brakes will be positively and promptly re-
leased without manually opening the feed-
valve or a by-pass between the main reser-
voir and train-pipe and without further care
or attention on the part of the engineer.
The push-pin 16 or other means {for manually
opening the feed-valve may thus be dispensed
with; but I consider it advisable to retain it

as a safeﬂ'umd in case of emergency. -
Varlous changes in minor details of con-

struection and a_uanﬂ'ement may be made
within the scope of myinvention toadapt my
improvements to various forms of engineer’s
valves of the class to which the invention is
applicable.

I claim— S | |

1. In an engineer’s valve the combination
of a valve-case having main-reservoir and
train-pipe connectionsand an exhaunst-port, a
main valve controlling the supply and release
of fluid-pressure to and from the train-pipe,

means for manually operating said valve, an

automatic feed-valve for restoring and main-

- taining the desired pressurein the train-pipe

40

80O

when the main valve is in running position,
a.movable part exposed on one side to train-
pipe pressure, & spring acting on said mov-

able part in oppositionto thetrain-pipe pres-

sure, and tending to open said feed-valve,

and a port or passage adapted to be opened

and toadmit pressure to the other side of said

‘movable part when the main valve isin serv-

ice position, substantially as and for the pur-
poses set forth.

2. In an engineer’s valve the combination

of a valve-case having main-reservoir and
train-pipe connections and an exhaust-port, a
main valve controlling thesupply and release

means for manually operating said valve, an

-~ automatic feed-valve forrestoring and main-

55
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taining the desired pressure in the train-pipe
when the main valve is in running position,

‘a movable part for operating said feed-valve

exposed on one side to train-pipe pressure, a
spring acting on said movable part in oppo-
sition fo the train-pipe pressure and tending

to open said feed-valve, and means operated

by the main-valve-operating means to admit
fluid-pressure to the opposite side of said

movable part when the main valveis in serv-
ice position and torelease such pressure when ;
- the main valve is in running position, sub-.

stantially as and for the purposes set forth.

|

3. In an engineer’s valve the combination
with .a main valve directly controlling the
supply and release of fluid-pressure to and

| from the train-pipe, and a handle for operat-
This

ing said valve, of an automatic feed-valve
controlling the supply of fluid-pressure to the

main valve and adapted to restore and main-

tain the desired pressure in the train-pipe
when the main valve is in running position,
a movable part for operating said feed-valve,
normally exposed. on one side to train-pipe
pressure, a spring tending to open said feed-
valve and means operated by said handle for
admitting pressure to the opposite side of
said movable part when the main valve isin
position to apply the brakes, substantially as
and for the purposes set forth. |

4, In an engineer’s valve the combination
with a main Valve directly controlling the

supply and release of fluid-pressure to and
from the train-pipe and a handle for operat-

ing said valve, of an automatic feed-valve for

restoring and maintaining the desired pres-

erating said feed-valve normally exposed on
one side to train-pipe pressure, and means
operated by said handle for admitting pres-
sure to the opposite side of said movable part
when the main valve is in a certain position
and releasing such pressure when the main
valve is in another position, substantially as
and for the purposes set forth.

5. In an engineer’s valve the combination
with a main valve controlling the supply and

release of fluid-pressure toand from the train-
pipe and a handle for operating said valve,

~of an automatic feed-valve adapted to restore

and maintain the desired pressure in the train-
pipe when the main valve is in running po-
sition, & movable part normally exposed on
one side to train-pipe pressure for operating
sald feed-valve, a push-pin for manually op-
erating said movable part and opening said
feed- V&IVB provided with a valve for closing
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90
sure in the train-pipe when the mainvalve 1s
in running position, a movable part for op-

95 .
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the opening in the valve-case through Whlch |

sald pin projects, and means 0perated by said

handle for admitting pressure to the opposite
side of said movable part and closing the

115

valve on the push-pin when the main valve .

is in a certain position and releasing such

of fluid-pressure to and from the train-pipe, | pressure when the main valve is In another
120

position, substantially as and for the purposes
set forth.

6. In an engineer’s Valve the combination

with a valve-case having main-reservolr and
train-pipe connections and an exhaust-port

and a main valve controlling the supply and
release of fluid-pressuretoand from the train-

pipe, of an automatic feed-valve for restoring

and maintaining the desired pressure in the

train-pipe when the main valve is in running
position, a stem for operating said main valve
fitted to turn in said case and provided with
a movable part which is normally exposed on
one side to train-pipe pressure and with a

port which is adapted to register with ports

12¢
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in the valve-case and to admit pressure to | register with ports in the valve-case and to

the other side of said movable part when the
main valve is in service position and to grad-
ually release such pressure when the main

5§ valve 1s in running- position, and a spring

I1G

IS

20

acting on said movable part in a direction

tending toopen said feed-valve, substantially
as and for the purposes set forth. |

7. In an engineer’s valve the combination
with a valve-case having main-reservoir and
lrain-pipe connections and an exhaust-port
and a main valve for controlling the supply
and release of fluid-pressure to and from the
train-pipe, of an automadtic feed-valve for re-
storing and maintaining the desired pressure
in the train-pipe when the main valve is in
running position, a tubular stem for operat-
ing said main valve, fitted to turn in said
case and provided with a movable part which
1s normally exposed on one side to train-pipe

pressure and with a port which is adapted to

admit pressure to the other side of said mov-
able part when the main valve is in service
position and to gradually release such pres-
sure when the main valve is in running posi-
tion, a spring acting on said movable partin
a direction tending to open said feed-valve,
and a push-pin for manually operating said
movable part and opening said feed-valve,
provided with a valve which is adapted to
close the opening through which said pin
passes when pressure is admitted into said
tubular stem, substantially as and for the
purposes set forth.

In witness whereof I hereto affix my signa-
ture in presence of two witnesses.

NIELS A. CHRISTENSEN.

Witnesses:
CHAS. L. Goss,
MAUDE l.. EMERY.
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