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in a certain train signaling system the same

To all whom it may concerrn:

Be it known that I, HARRY R. MASON, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Improve-
ment in Train Signaling Apparatus,of which
the following is a specification.

My invention relates to improvements in
pneumatie signaling apparatus for use upon
railway-trains in which a pipe extending
along the train and charged with an artifi-
cially-created fluid pressure communicates
with a signal upon the engine-cab and is pro-
vided upon one or more cars of the train with
pressure-relief valves, or ““ conductor’s signal-
ing-valves,” as they are called, which, when

operated, effect a reduction of pressurein the

train-pipe and create an impulse which is
felt at the signal mechanism and actuates the
The train-pipe above referred to is

pipe as that employed for braking purposes,

. while in another system a line of train-pipe
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separate from the main train or brake pipe is
providedand employed forsignaling purposes
only. Inthe last-named system as commonly

employed both lines of pipe are charged with

pressure from the same main reservoir on the
locomotive, but to unequal degrees—thait is to
say, it is usnal in practice to establish a stand-
ard of pressure at abouf seventy pounds to
the square inch in the brake-pipe and about
thirty pounds to the square inch in the sig-
naling-pipe.

My object is to provide a pressure-reducing
valve of improved construction for use in

train signaling systems employing a separate

signaling-pipe between the signaling-pipeand
the main reservoir. :

My object is, further, io provide an im-
proved conductor’s signaling-valve.

In the drawings, Tigure 1 is a view, partly
in side elevation and partly in section, of my
improved pressure-reducing valve, the section
being taken on line 1 of Fig. 2 and viewed in
the direction of the arrow; Fig. 2, a plan sec-
tional view taken on line 2 2 of Fig. 1 in the
direction of the arrows,butshowing the regu-

lating-valve turned to a position at right an-

gles to that shown in Fig. 1; Fig. 3, a central
vertical section of a “signal-valve,” showing

the pipes connected therewith in elevation;

Fig. 4, a vertical central section of my im-
proved conduetor’s signaling-valve; Fig. 5, a
section taken on line 5 of Fig. 4 and viewed
in the direction of the arrow; Fig. 6, a top plan
view of the conductor’s signaling-valve, with
its regulating-valve portion and operating-
handle removed; and Figs. 7 and 8 bottom
plan and top plan views, respectively, of the
said regulating-valve. )

The pressure-reducing valve A is provided
witharegulating-valve?, whichmay bea plug-
valve, as shown, or of any other suitable con-
struction. Extendingto the valve ¢ is a pas-
sage s from the main - reservoir pipe, (not
shown,) which pipe connects with the valve-
shell at x. B is the signaling-pipe, which ex-
tends along the train in the usual manner.
Extending between the regulating - valve ¢
and signaling-pipe B are a direct or main pas-
sage R and an indirect or supplemental pas-
sage q. Theregulating-valve{ may beturned
to the position shown in Fig. 2 to cause air-
pressure entering from the main reservoir
through the passage s to flow through the di-
rect passagerto the signaling-pipe, or it may
be turned from that position a quarter-revo-
lution to the position shown in Fig. 1, to cut
off the direct passage » from the passage s
and cause the pressureto flow from the latter
passage only through the indirect passage q.
In the passage s is a pressure-reducing valve
P, which seats in the direction of the main-
reservoir pipe.
normally against its seat by a spring p’, to
cut off the flowof airfrom the main reservoir
to the signaling—pige. In practice the spring
p’ may have a resistance of, say, thirty-five

pounds, and as it is usual in air-brake sys--

tems of this class to raise the pressure in the
main reservoir to ninety pounds, the signal-
ing-pipe will be charged through the press-
ure-reducing valve p with about fifiy-five
pounds pressure. Interposed in the indirect
passage ¢ is a vaive-chamber ¢, containing
a valve or movable abutment ¢°, which seats
in the direction of the signaling-pipe to close
the passage g and is held normally away from
its seat by a spring ¢° of, say, ten or fifteen
pounds resistance. The valve ¢? shown fits
and slides at its circumference against the
wall of the chamber ¢’, and in the said wall
isalongitudinally-extending groove ¢* which,

The valve p is maintained:
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while the valve ¢? is held away from its seat,
affordsasmall openpassagearound that valve.

In operation the regulating-valve { is first
turned to the position shown in Fig. 2 and
the pressure from the main reservoir opens
the reducing-valve p and fills the signaling-
pipe with pressure up to that of the main res-
ervoir, less the resistance of the valve p. The
regulating-valve ¢ should then be turned to
the position shown in Fig. 1 to cut off the di-

. rect passage 7 and to direct the pressure from
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_the passage s through the indirect or auxil-

iary passage ¢. When in this position, any
variations of pressure between opposite sides
of the valve ¢° less than the resistance of the
spring ¢®will be overcome through the small
open passage q*. The spring ¢® must be ca-
pable of maintaining the valve ¢* away from
its seat against pressure from the passage s
when the signaling-pipe pressure is reduced
by operating the signal or by ordinary leak-
age. The function of the valve ¢*is to pre-
vent the main reservoir from being unduly
vented or exhausted of its pressure should
the signaling-pipe be accidentally broken or
one of its couplings between cars be parted.
In the event of an accident of this nature the
sudden great reduction of the pressurein the
signaling-pipe will cause the reservoir press-
ure to overcome the resistance of the spring
q® and close the valve ¢ The plug-valve {
shown is provided with a handle ¢/, by means
of which it is operated.

As stated, it has been usual heretofore in
signaling systems employing a line of pipe
separate from the main train or brake pipe
to maintain in that pipe as a standard press-
ure at about thirty pounds to the square inch.
I have found from experience that impulses
due to a given reduction of pressure created
ata conductm signaling-valve travel more
rapidly and act more poaltn ely upon the sig-
nal mechanism where the standard of press-
ure is high in the signaling-pipe than where
it is lowel and this is especially noticeable
in long trains.

With my improved pressure-reducing valve
I am enabled to maintain as high a standard
of pressure in the signaling-pipe as desirable,
for the reason that the valve p when closed
shuts off all communication between the sig-
naling-pipe and main reservoir and will pre-
vent retrogression of pressure should the
pressure in the main reservoir fall below the
signaling-pipe standard. Therefore inalong

freight-train, for example, employing my sig-

naling system the main reservoir may be
vented of more than thirty-five poundsof its
pressure in releasing brakes without actuat-
ing the signal. - It will be understood that if
the valve p did not preveatl retrogression of
pressure, as described, areduction in the main
reservoir which would bring its pressure be-
low that in the signaling-pipe would cause
the pressure in the latter to reduce with that
of the main reservoir and actuate the signal.

The signal-valve C illustrated in TFig. 3 is

463,066

substantially the same as the signal-valve
shown and described in Letters Patent of the
United States Nos. 450,334 and 450,335, grant-
ed to me April 14, 1891. It comprisesa shell
provided with a chamber o, which at its top
is open to the signaling-pipe B. At the cen-
ter of the base of the chambero is an open-
ing o’ to the signal, (not shown,) and in the
10\\e1 part of the sald chamber is.a port 02
leading to a pipe y, which communicates Wlth
a supplemental air-reservoir, (Not shown.)
In the chamber 0 and fitling and sliding at
its circumference against the inner wall of
the latter is a valve or movable abutment n
upon a stem #n’. The stem n’ moves in a
guide m, and seats at its end normally over
the outlet-opening o’ to effectually close the
same. Around the valve 7 is a small con-
stantly-open passage I, which communicates
at one end with the signaling-pipe and at its
opposite end with the chamber o below the
valve n. In the wall of the chamber o, above
the normal position of the valve n,is a groove
k of a length somewhat greater than the
thickness of that valve.
B is charged with pressure from the main
reservoir, as described, the pressure exerts
itself against the top of the valve m and
presses the latter down to cause its stem to
seat over the opening o’. At the same time
the pressure flows down through the passage
[ and fills the chamber o, below the valve #,
and the supplemental reservoir through the

port 0* and pipey. Air will low throughthe

passage [, as described, until the pressure be-
hind the valve n—that is to say, in the sup-
plemental reservoir and lower port of the
chamber o—will be the same as that in front
of or above the valve n. When the pressure
in the pipe B is suddenly reduced, the supe-
rior pressure then existing in the supple-
mental reservoir and lower part of the cham-
ber o will raise the valven before the pressure
can escape through the passage [,and inrais-

When the pipe -
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ing the valve n it opens the passage o, per-

mitting the eseape of pressure to the signal
to actuate the latter. Asthe valven is raised
it registers with the groove k&, and thus opens
an additional and larger passage around said
valve, through which the pressures on oppo-
site sides thereof will be quickly equalized
and permit the valve to drop again toits seat.
The construetion and operation of this valve
are so similar to the signal-valves shown and
described in my aforesaid Letters Patent that
farther description thereof in the present con-
nection is thought to be unnecessary.

The conductor’s signaling-valve D is pro-
vided with apper and lower chambers 7', di-
vided from each other by a movable abut-
ment 7, and with an expansion or-limiting
chamber g. Above the said chambers is a
chamber f, the base of which aﬁ‘ords a valve-
seat for a regulating-valve e.- In the said
valve-seat. is a port f’ commumcatmo with
the chamber 7, a port /%, also commumca’mnw
with the chamber 7, a port £, commumcatmw
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naling-pipe.
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with the chamber ¢, and an exhaust-port f4
communicating with the outside air, all the
said ports being in the relative positions
shownin Fig.6. Extendingthrough the regu-
lating-valve e is a passage ¢’, rendered flaring
on the under side of said valve by a groove
¢% extending in the direction shown in Fig. 7.
On the under side of the regulating-valve
e is a groove &%, located with relation to the
opening ¢’ in the position shown and of
the relative dimensions shown. A passage
d, cored in the valve-shell, communicates
ab its outer end with the signaling-pipe B
and at its opposite end with the chamber 7,
abovetheregulating-valve ¢; also, coredin the
valve-shell is a passage ¢, extending from the
chamber f above the regulating-valve to the
lower part of the chamber i’. At the center
of the lower part of the chamber 4’/ is an out-
let-opening b to the outside air. The mov-
able abutment or piston 7 is provided with a
stem 7/, which moves in a guide 72 and at its
lower end seats normally over the opening b
to close the latter. In the chamber %, above
the piston 7, is aseat * for the valve h, tolimit
the rise of thelatter. The regulating-valve ¢
is operated by a handle ¢ through the me-

dium of a stem a’, which extends through the

upper part of the valve-shell and engages the
said valve. On the handle ¢ is an indicator
a?, which moves against the rim 2 of the
valve-shell between two stops 2’ 2% formed
thereon. When the indicator is turned to the
stop 2/, the passage ¢’ of the regulating-valve
registers with the port f’, the port f? is
blanked, and the ports f® and f* are brought
into communication by the groove ¢5. When
the regulating-valve is in the position stated,
pressurefrom the signaling-pipe flows through
the passage d to the chamber f and down
through the passage ¢’ and-port f/ to the

‘chamber ¢, filling the said chamber and press-

ing the piston 2 down, so that its stem ef-

fectually closes the outlet b. At the same’

time the pressure will pass from the chamber
J through the passage ¢ to the chamber ¢/ and
fill the latter with pressure equal to that in
the chamber ¢« The pressures on opposite
sides of the piston % are thus at an equal
standard correspouding with that of the sig-

munication, as described, open the limiting-
chamber g to the outside air, whereby its
pressure will be the same-as that of the sur-
rounding atmosphere. When the indicator
a?® is turned to the stop 22 the ports £’ f* and
the passage ¢’ will be blanked and the ports
f? 2 brought into communieation by the
groove €% This cuts off the chamber ¢ from
the signaling-pipe and opens the said cham-
ber to the limiting-chamber ¢, whereby its
pressure will expand into the latter chamber
and be thereby reduced. The relative sizes
of the chambers ¢ and ¢ should be such that
the expansion dcseribed will effect a reduc-
tion of pressure in the chamber % of, say,
two pounds, though this figure is purely ar-

The ports f? f4 being in com-

bitrary. When the pressure in the cham-
ber ¢ is reduced, as deseribed, it will be
two pounds less than the signaling - pipe
pressure exerted through the passage ¢ and
chamber 2" against the under side of the pis-
ton 4. The piston 2 will thus be driven up-

ward against its seat at ©*and remain in that

position until the pressure escaping from the
signaling-pipe through the passage cand out-
let b falls below the pressure in the chamber,
when the latter pressure willforce the piston
I down again until its stem. closes the outlet
b. Itwill be seen that whatever reduction of
pressure is effected in the chamber ¢ will pro-
duce a substantially corresponding reduction
in the signaling-pipe B without reference to
the length of that pipe—in other words,
while in a longer pipe more air will have to
escape to produce a reduction of two pounds
therein than where the pipe is shorter. The
outlet-opening b will remain open until this
reduction takes place. Each time the con-
ductor’s signaling-valve is opened the signal-
ing-pipe pressure will be reduced, say, two
pounds, as before stated, and will cause the
movable abutment # in the signal-valve C to
be raised to actuate the signal.

In practice the outlet-opening b of the con-
ductor’s signaling-valve will have a greater
area than the small passage ¢* in the press-
ure -reducing valve A. Consequently the
pressure inthe signaling-pipe will bereduced
through the outlet & more rapidly than it can
be raised through the groove g% The groove
€? in the regulating-valve e is provided in or-
der that the passage ¢’ may register with the
port 7/, even if the indicator o? is not turned
completely to the stop«’. After the indicator
o’ has been turned to 2® to open the conduct-
or’s signaling-valve, the valve should be per-
mitted to remain open until the escape of air
through the outlet-port b has ceased and then
closed. ‘

It will be seen that no matter how quickly
or slowly the handle is turned from z’ to z°,
the amount of pressure vented from the sig-
naling-pipe will be the same. ~ This is an im-
portant feature, because all other.conduct-
or’s signaling-valves of which I am aware
which vent directly from the signaling-pipe
to the ountside air permit more pressure to
escape when the valve is opened slowly than
when itis.quickly opened, and in consequence
the degree of venting is left to the judgment
of the operator. My improved condaetor’s
signaling-valve is adapted for use in the sys-
tem wherein the signaling-pipe and brake-
pipe are the same, as well as in the system
employing an extra line of pipe for signaling
purposes.

Should it ever be found desirable to in-
crease the capacities of the chambers 4 and g,
or either of them, beyond the limits of the
valve-shell, this may of course be done by
providing a special reservoir for such cham-
ber or chambers, each reservoir to act in ef-
fect as a part of the chamber with which it
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communicates and augment the capacity of
the latter.

While the valves and other features of my
improvement are shown as I prefer to con-
struct them, these constructions may of course
be modified in any manner which will not de-

‘part from the spirit of my invention, as de-

fined by the claims.

What I claim as new, and desire to secure
by Letters Patent, is—

1. In a train signaling bvstem the combi-
nation, with the main reservoir -and signal-
ing-pipe, of valve mechanism mterposed be-
tween said reservoir and pipe and operating
automatically to reduce the pressure ﬁowing
from said reservoir to said pipe and to pre-
vent the retrogression.of pressure from said
pipe to said reservoir, substantially as and
for the purpose set forth.

2. In a train signaling system, the combi-
nation, with the main reservoir and signal-
ing-pipe, of a valve device between said res-
ervoir and signaling-pipe having a direct pas-
sage and an indirect passage-both extending
between the said reservoir and signaling-pipe,
a regulating-valve in said valve device oper-
ating to direct pressure from the main reser-
voir to the signaling-pipe through either said
passage, and a supplemental valvein said in-
direct passage operating by abnormal redue-
tion of back-pressure inthe signaling-pipe to
shut off communication between said pipe
and the main reservoir through the said in-
direct passage, substantially as described.

3. In a train signaling system, the combi-
nation, with the main reservoir, signaling-
pipe, and pressure-reducing valve interposed
between said reservoir and pipe, of a valve
device between said reservoir and pipe hav-
ing a direct passage and an indirect passage
both extending between the said reservoir
and signaling-pipe, a regulating-valve in said

valvedeviceoperating to direct pressure from’

the main reservoir to the signaling-pipe
through either said passage, and a spring-
controlled supplemental valve held normally
open by its spring and operating by abnormal
reduction of back-pressure in the signaling-
pipe to shut off communieation between said
pipe and the main reservoir through said in-
direct passage, substantially as descrlbed

4, In atrain signaling system, the combina-
tion, with the sighaling-pipe and signal actu-
ated by a reduction of pressure in the signal-
ing-pipe, of a conductor’s signaling-valve con-
nected with the signaling-pipe and provided

with regulating mechanism operating auto=

matically when actuated to vent a controlled-

extent of pressure from said pipe by with-
drawing air therefrom to an extent governed
by the capaelty of the pipe, substautlally as
described.

5. .In atrain signaling system, the combina-
tion, with the signaling-pipe and signal actu-
ated by a reduction of pressure inthe signal-
ing-pipe, of a conductor’s signaling-valve con-
nected with the signaling-pipe and provided
with mechanism operating when said valveis

opened to open and then close communication

between said pipe and the outside air with-
out reference to the time consumed in oper-
ating said valve, substantially as deseribed.
6. In a signaling system, the combination,
with the conduit-pipe charged with an artifi-
cially-created fluid-pressure, of a conduetor’s
signaling-valve D, having an inlet from said
pipe, an exhaust-port to the outside air, a
chamber 4, a regulating-valve operative at
will to charge the chamber ¢ with pressure
from said pipe or vent pressure from the cham-
ber 2, a movable abutment normally closing
the said exhaust-port and exposed on opposite
sides, respectively, to pressure from the cham-

ber % and said pipe, whereby when the regu-.

lating-valve is moved to vent pressure from
the chamber ¢ pressure from the said pipe
will move the said abutment and escape at
the exhaust-port, substantially as described.

7. In a signaling system, the combination,
with the conduit-pipe charged with an artifi-
cially-created fluid-pressure, of a conduector’s

"signaling-valve D, having an inlet from the

said pipe, a chamber ¢, a limiting-chamber g,
and an outlet D, valve mechanlsm inthe valve
D, operating When moved to one position to
direct pressure from said pipe to the cham-
ber 2
moved to another position to close communi-
cation between said pipe and the chamber ¢
and open communication between the cham-
bers 7 and g, and a movable abutment gov-
erning the outlet b and exposed on opposite
sides, respectively, to pressures from said pipe
and chamber 7, whereby when the pressure in
the chamber 7 is reduced by expansion into
the chamber g pressure from said pipe will
move said abutment and open the outlet b,
substantlally as and for the purpose set forth.
HARRY R. MASON.
In presence of—
J. W. DYRENFORTH,
M. J. FROST.
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