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- may be.
are preferably all constructed al1ke, in order |

- equal extent of pressure from the train-pipe.
The standard is placed high enough to cause

40
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‘zen of the United States, residing at Ohlcaﬂ'o
“haveinvented a new and useful Improvement
in Train Signaling Apparatus, of which the |

‘signaling apparatus particularly applicable
-- to rallway-—’orams, in which a pipe charged |

the train.

or shut off communication between the main

pressure in the said pipe to actuate the sig-
‘naland conductor’
~cars of the train, which when opened vent a
to generate an impulse which produces the
signal.

that the conductor or other person having

the swnal from the end of a train, howevel

In order that the extent of pressure thus vent-
"~ ed with each operation from the train-pipe
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To all whom it may conceri: |
Be it known that I, HARRY R. MASON, a citi-

g

in the county of Cook and State of 111111015

following is a Speclﬁcatmn I
My invention relates to an improvementin

with an artificially-created fluid-pressure ex-
tends along the train from the locomotne,
where the swndl—aetuatmw mechanism is lo-
cated, to pressure-venting or “conductor’s
signaling-valves” upon one or more cars of
The system, broadly stated, in-
volves the employment of a main reservoir,
from which the tram—plpe extends along the
train, an engineer’s valve operative to open

reservolr and train-pipe, a signal-valve inter-
posed in the train-pipe upon the locomotive
and operated by impulses of reduction of

s signaling-valves upon the

limited extent of pressure from the train-pipe

- In a passenger-train each car is provided
with a conduector’s signaling-valve, in order

authority to convey signals to the engineer
may have the means for signaling close at
hand, no matter in what palt of ‘[he train he
The conductor’s signaling-valves

that they may all when operated vent an

each eonductor’s signaling-valve to vent an
extent of pressure with each operation which
will generate an impulse capable of actuating

long 1t is desirable that the train should be.

by the conductor’s signaling-valve may be as
limited as possible, the swnal valve is made
as sensitive as cireumsmuces will permit.

It i3 necessary in the construction of sig- |

{ locations in a shorter train.

| naling systems to provide mechanism which

will opelate equally well on a long train and

a short train—that is, the limit of the length
of a passenger-train being given, say, as one

thousand feet, the swual should operate

equally well when a conductor signaling-
valve is opened on any car of a train of the
greatest length or upon any car of a short
tlam
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It has been found hitherto in pr aetlce that -

in the use of signaling mechanism of the
above descriptien constructed to operate sat-
isfactorily on a long train there isa difference
between the action upon the signal-valve ot
an impulse generated by the conductor’ S 8l1g-

nalmmva,lves and that of an impulse gener-

ated bycoud uctor’ssignaling-valvesin certain

this difference in action there is danger in a
short train that the signal will sound more

- than once when a conductor’s signaling-valve

in a certain portion of the train is opened.
My present object is to provide the signal-
ing system with mechanism which will over-
come the above objections, whereby the sig-
naling mechanism may be caused to operate
equ&lly well upon a train of any length. I

As a result of

75

have shown my improved mechanism for the

above purpose in connection with a signaling
system in which the train-pipe used for sig-
naling purposes is separate from the main
t1a1n—p1pe employed for braking purposes.
At the same time the improved mechamsm
for preventing the occurrence of more than
one sounding of the signal with each opera-

0

tion of the eonductm s signaling-valve 1s

equally apphcable to train Slﬂ‘llftllnﬂ' systems
wherein the main train or hmke pipe is also
employed for signaling purposes.

Referring to the dlamuﬂfs, Figure 1 is &
broken diaﬁ'mmm&tic view of pmts of my im-
proved mechanism which ave upon the loco-
motive, certain features being shown in ele-
vation and others by top pl&n view; I'ig. 2,
an enlarged broken section taken on line 3 of

Fig. 1 and viewed in the direction of the ar-

row; and Fig. 3, a section taken on line 3 of
Fig. 1, enlm ged, and ﬂeweﬁ in the duectlon
of the ArTOW.

A is a pressure-reducing and engineer’s
signaling-pipe valve; B, the smuahumplpe,

0o
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3/ , the Signaiing-pip'e pressire-gage; C, the
signaling-reservoir; D, a pressure-relief valve,
and I the signal-valve. -

The pressure-reducing valve A communi-
cates atits end ¢ with the compressed-air sup-
ply, which may be the main reservoir of a
brake system or the main train or brake pipe,
(not show,) and atits end # the valve A com-
municates with the signal-pipe.

In its general construction the valve A
shown is similar to the pressure-reducing and
engineer’s signaling-pipe valve for which Let-
ters Patent No. 463,066 were granted me No-
vember 10,1891, The handle #? may be turned
to open or close communication between the
compressed-air supply and pipe B, and the
valve operates to reduce the pressure flowing

~from the compressed-air supply to the said

20

pipe. N |
I'he valve A forms no part of my present

‘Improvement and any other suitable valve

mechanism which will answer in its place the
requirements of a signaling system may be
employed in its stead.

T'he signal-valve E is substantially like the
signal - valve deseribed in my patent No.

- 463,066 and other patents granted to me. It

35

_the signaling-reservoir C.

40

comprises a shell divided into two chambers
n and n” by a movable diaphragm 7 upon a
stem m’. The chamber n and upper side of
the diaphragm m are open to the signaling-
pipe through a large passage I, and the lower
chamber n’ and under side of the diaphragm
m communicate with the signaling - pipe
through-a small passage I. In the chamber
n’ is.a port k, which communicates through
a suitable pipe coupled tothe valve at &’ with

also provided with an outlet-port 4, which
communicates by means of a pipe i/ with the
signal X, which is preferablya whistle. The
stem m’ seats normally upon and closes the
port 2. In -operation pressure from the sig-
naling-pipe fills the chamber » through the
large passage [ and the chamber n’ and sig-
naling-reservoir through the small passage [,
thus establishing an equilibrium of pressure
on the opposite sides of the diaphragm m.

- When pressure in the signaling-pipe is re-

55
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duced by the opening of a conductor’s sig-
naling-valve, pressure retrogresses much more
quickly from the chamber 7 through the pas-
sage [than the larger body of air under press-
ure in the chamber »’ and signaling-reservoir
can reduce through the small passage 7.
Consequently the signal-reservoir pressure ex-
erts itself against the under side of the dia-
phragm m and raises it, causing its stem m’
to open the port + and permit pressure to es-
cape to the signal. To hasten the re-estab-
lishment of an equilibrium of pressure be-

~tween opposite sidesof the diaphragm 7 when

it is raised, I prefer to provide a groove 7? in
the chamber 7, which opens a passage Dbe-
tween opposite sides of the diaphragm when

|

483,287

tres in the chambers 7 7/ ate equal, are
maintained seated to close the outlet < by
gravity alone. 1f desired, however, the ac-
tion of gravity may be supplemented by a
spring of slight resistanceinterposed between
the diaphragm and top of the chamber n.
As before stated, it is desirable that the sig-
nal-valve E shall be so sensitive that an im-
pulse generated at the rear end portion of a
long train by venting only a small extent of
pressure shall be capable of causing the dia-
phragm m to beraised by the signal-reservoir
pressure. I havefound in practice while em-
ploying a signal-valve of the kind shown and

conductor’s signaling-valve constructed to op-

erate the signal satisfactorily from any part
of a three-fourths-inch pipeone thousand feet
long, charged withfrom forty to sixty pounds
pressure, thatonreducing the pipe to,say,one-

half thatlengthany impulse generated by con-

ductor’s signaling-valves between, say, two
hundred and three hundred and fifty feet from
the signal-valve will sound the signal twice.
The first sound is produced by the direct im-

pulse from thesignaling-valve, and thesecond

sound apparently by the rebound of pressure
from the end of the train. |
that the reason why an impulse generated be-
yond the saldintervening spacedoesnotsound

the signal twice is because the rebound is too

much reduced before it reaches the signal,
and the reason why the opening of a con-
ductor’s signaling-valve forward of the said

intervening space sounds the signal but once

The chamber.n/is |

appears to be because the rebound follows so
closely upon the action of the direct impulse
that the signal-valve diaphragm has not time
toclose, .. - - . . .. L

The reasons above given are of course in a
measure theoretical, but they are based upon

observations made of the movements of the

signal-pipe pressure-gage. -

I may by enlarging the outlet-passage 7 in
the signal-valve vent enough air in sounding
the signal to reduce the signaling-reservoir
pressure below that produced by the rebound;
but enlarging the passage ¢ increases the sur-
face of the lower end of the stem m’, exposed
to atmospheric pressure, and thus decreases
thesensitivenessof thesignal-valve. Further,
when the signal employed is a whistle it has
to be adjusted to sound under a strong or
light blast, and the blast will be so much
stronger when the signal-valve is operated
from the forward part of a long train than
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It would appear
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when operated from the rear thereof thatit

is hard to construct a whistle which would

sound equally well under both circumstances.

To prevent the signal from sounding more

than once when a conductorlssignaling-valve

|

on an intermediate car of a train is opened, I
prefer, therefore, to take advantage of the in-

creased force at thesignal-valve of an impulse

generated near thefront of the train over that

125
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of an impulse generated farther toward the

the latteris raised. Inthesignal-valve shown | rear by providing pressure-relief-valve mech-
the diaphragm m and its stem, when press- | anism near the signal-valve, which will be
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opened to vent pressure from behind the sig-

- nal-valve when an impulse stronger than that

LO

necessary to operate the signal-valve reaches
the latter. The pressure-relief valve D, I pre-
fer to employ is constructed substantially
like the signal-valve E. It comprises a shell
having chambersh A/, divided from each other
bya movable diaphragm ¢ upon astem g’, seat-

Ing normally over an outlet-opening ¢%. The
e]lamb_er h communicates directly with the
signaling-pipe through a passage f; but the

chamber 2’ hasnodirect communication with

thesigﬂalil}g-pipe. In the chamber /" is a port
¢, communlcating through a pipe coupled to

15
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the valve at ¢’ with the signaling-reservoir C.
The only material pointsof difference between
the valvesD and E arethattheformer has no

passage corresponding with the passage 7,

the diaphragm ¢ is heavier than the dia-
phragm 7 and has a packing-ring ¢% and the
outlet g*leads to thesurrounding atmosphere,
while the outlet 7 leads to the signal. The
effect of having the diaphragm ¢ of the valve

- D heavier than the diaphragm = of the valve

K 1s that it requires a stronger impulse of re-
duction to produce movement of the former
thanit does of the latter. InpracticeI make
the diaphragm ¢ so heavy that it will only be

~ moved after the diaphragm of thesignal-valve

20

- as, say, the seventh ecar.

35

has moved, and then only under the force of an
Impulse generated as far forward in the train
The resistance
against operation of the valve D may, if de-

~sired, be increased by placing a spring be-

tween the diaphragm and top of the chamber
I, and the spring may be provided whether

the diaphragm ¢ is made heavy, as shown, or

- of the same weight as the diaphragm m. The

40

same effect would naturally be produced by
having pistons, say, of equal weight in the
valves D and E and having the outlet-open-
ing ¢° in the valve D larger than the outlet-

- opening ¢ in valve I, whereby the area of the

45

~lower end of the stem ¢? exposed to atmos-

pheric pressure, would be enlarged over that
of the stem m, and the resistance against the
rise of the diaphragm ¢, produced by the suc-
tion effect of the surrounding atmosphere,
would be proportionately increased. In op-
eration, when a conductor’s signaling-valve,
not too far from the signal-valve, is opened

the impulse thus generated will act upon the

- signal-valve and in the same manner upon
- the relief-valve D, causing pressure to be

35

~outside air through the outlet ¢
ure thus vented from the signaling-reservoir

vented from the signaling-reservoir to the
The press-

" will so far reduce the pressure behind the

60

- signal-valve—that is to say, against the un-

der side of the diaphragm m—that the re-
bound of impulse from the end of the train
will not reduce the pressure in the chamber

“n above the diaphragm m sufficiently to carry
1t below the pressure in the chamber /.
- Under the rebounding impulse, therefore, the

!

seribed, under an impulse of reduction gen-
orated in the forward cars of a train, the ac-
tion of that valve upon a whistle isrendered
substantially the same whether the impulse
is generated toward the front or rear of a
long train, and the sound of the whistle in
both cases will be about equally sharp and

- prolonged. -

If desired, more than one pressure-relief
valve D may be employed, and if more than
one is provided I constructthem of gradually-
increasing resistance—that is to say, the first
to open under an impulse of a certain force,
the second only under an impulse of a greater
force than that necessary to actuate the first,
and so on—whereby under a certain impulse

~one will open, under an increased impulse that

and another will open, and so on in the same
manner, as has been described, that the valve
D follows the action of the signal-valve.

My improvement is of course adapted to

any signaling system having the characteris-

ticsof thesystem described,whetheremployed

upon a railway-train or in any other connec-

tion. The name “conductor’s signaling-
valve’ is not to limit my improvement to a

75
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train signaling system, but means any valve

employed for generating impulses for the pur-
pose of actuating the signal. |

95

I have shown and described pressure-relief
mechanism for venting air from behind the

signal-valve of the form I prefer to employ.
I do not, however, limit my invention to the
use of that particular construction, because

any mechanism which would accomplish sub--

stantially the same results in substantially the
same way would be within the spirit of my
invention as defined by the claims.

What I claim as new, and desire to secure

by Letters Patent, is—

1. In a signaling system, the combination,
with the signaling-reservoir and signaling-
pipe both charged with fluid under pressure,
of two or more valve devices provided with
movable diaphragms exposed on opposite
sides, respectively, to pressure from the said

[OQ
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pipe and reservoir, and vent - openings for -

the reservoir normally closed by the said dia-

115

phragms, the diaphragms of the respective

valve devices being of gradually-increasing
resistanee and movable by reductions of
pressure in the said pipeto open the said vent-

| openings, substantially as described. |

12C

2. In a signaling system, the combination,

with the signaling-pipe charged with arti-
ficially - created fluid - pressure, signal-valve,
and conductor’s signaling-valve, of pressure-
relief-valve mechanism communicating with
the signal-pipe and supplementing the action
of the signal-valve to vent pressure from be-
hind the same when the signal-pipe pressure
18 reduced, substantially as described. |
3. In a signaling system, the combination,

125

130

with the signaling-pipe charged with arti- -

ficially - created fluid - pressure, signal-valve,

~signal will not be actuated. By venting | signal-reservoir, and conductor’s signaling-
pressure from behind the signal-valve, as de- | valve, of pressure-relief-valve mechanism. -
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comintinicating with the signal-pipe and sig-
nal-reservoirand supplementing the action of
the signal-valve to vent pressure from the
signal-reservoirwhenthesignaling-pipe press-
ure 18 reduced, substantially as described.

4. In a signaling system, the combination,
with the signaling-pipe charged with arti-
ficially - created fluid -pressuare, signal-valve,
signaling -reservoir, and conductor’s signal-
ing-valve, of pressure-relief-valve mechanism
communicating with the signaling-pipe and

signaling-reservoir,the moving parts of which |

287

offer a greater resistance than those of the
signal-valve, whereby the said pressure-relief-
valve mechanism isoperated only by impulses

of reduction of pressure in the signaling-pipe

greater than those necessary to operate the
signal-valve to vent pressure from the sig-
naling-reservoir, substantially as described.

HARRY R. MASON.

In presence of—
J. W. DYRENFORTH,
Y. N. WILLIAMS.
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