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Lo all whonv i€ mvar coweeriu:

"Be it known that we, Wirriam A. HARRIS
and Bexsayix S. H. Harris, citizens of the
United States, and residents of Greenville, in
the county of Greenville and State of South
Carolina. have made certain new and useful
Improvements 1n Automatic C‘m Discharge-
Valves, of which the tollowing is a Speczlhu -
tion.

This invention is an improvement 1n auto-
matic car discharge-valvesintended and adapt-
ed especially for use in train-signaling appa-
ratus, and particularly in swmhnﬂ apparatus
wherein the signal is caused to sound by a
slight 1 educmon of pressure in the train-line;
and the invention consists in the novel con-
structions and combinations of parts, as will
be hereinafter described and claimed.

In the drawings, Figure 1 is a side view 1n.

diagrammatic form and partly broken away,
1Huc;tl ating the invention applied to a train.
Fig. 218 a detful side view showing the auto-

matic discharge devices coupled 1n the train-
line. Fie. 31s a top plan view of the con-
struction shown in Fig. 2. Fig. 4 isa detall

perspective view ot the automatic discharge

devices detached. Fig. ._} 1S a VQIth.:L Cross-
section on about line 5 5, Fig. 7; and Kig. 6
1S 4 vel tical ecross-section on about line 6 6 ot

Kig. 7

‘md Ieservou" discharge-valve and main dis-

charge-valve being shown in normal p0311310n |

1n I‘1gs 5 and 6. Fig. T1s a top plan view
of the automatic dlschmoe valve. Fig. 8 1sa
vertical section similar to Fig. 6, except that
in Fig. 8 the several valves are moved up-
ward to their uppermost position as in the
operation of producing the succeeding or re-
lay reduction. Fig. 9 is a detall perspective
view of the venting-valve. Fig. 10 1s a de-
tail side view of the operating-piston. Kig.
11 is a detail perspective view of the main dis-
charge- valve,.and Fig. 12 is a detall perspec-
tive view of the reservoir discharge-valve.
In the operation of signals in the locomo-
tive-cab from the train-line it is usual 1n some

- cars

, the operating-piston and the vent-valve |

classes of signals to effect the operation of the
signal to the engineéer by means of a slight re-

duction 1n the train-line, which reduction i1s

i

effected by means of any suitable form of dis-
charge-valve by which the slight reduction
may be effected, 1t being under stood that this
slight reduction to operate the signal 1s not
sufficient to operate the brakes. This slight
reduction results in the production within the
train-line of what is sometimes termed a ** re-
duction-wave,” and 1t has been found in prac-
tice that this reduction-wave will not ordina-
rily extend beyond about twenty cars from the
point where the initial reduction is effected,
but will die out and become ineffective be-
yvond a certain limit, which Iimit may be
twenty cars or may be more or less, twenty
being about the limit according to our
experience in the application and use of this
class of signals. Thereforeif a train includes

' more than twenty cars and 1t 1s desired to sig-

HO
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nal from the rear end of the train to the en-

oineer the signals operated by the slight re-
duction of pressure in the train-line will be
inoperative or unreliable at the best. It has
therefore appeared to us i1mportant to pro-
vide means whereby the operation of the sig-
nal by the reduction of pressure in the train-
line may be unlimited by the number of cars
in the train, so that the signal can be oper-
ated from the rear of any traln without re-
oard to its length. It has also appeared to us
important to secure this operation of the sig-
nal by means receiving their operating 1m-
pulse either directly or indirectly from the
initial reduction of pressure in the train-line.

We have found it desirable to secure the
operation of the signal by reducing the pres-
sure initially under the control of the oper-
ator, which may be effected 1n the usual man-

ner, and subsequently automatically reducing
the pressure in the train-line at a point re-
mote from that of the initial recduction and
also to secure this subsequent automatic re-
- duction through the aid of the previous reduc-
' tion and by means of the reduction-wave pro-
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duced by the preceding reduction. In doing
this we provide what for convenience of ref-
erence we term an “automatic discharge-
valve,” which 1s coupled in the train-line in
such manner as to be operated by the slight
reduction ot pressure in said line and to op-
erate as a relay, being operated by the previ-
ous reduction of pressure to produce a suc-
ceeding reduction of pressure by which to
continue the previous reduction-wave, and we
couple these automatic discharge-valves in the
train-line at intervals spaced apart less than
the number of cars constituting the limit of
operation of the reduction-wave, so the initial
recduction of pressure will operate upon the
first discharge-valve,such discharge-valve will
produce a relay reduction of pressure whose
wave will
valve and operate the same, the latter pro-
ducing the succeeding reductlon of pressure,
which will pass on to the next, and so on with-
out regard to the length of the train, it being
understood that any number, one or more, of
the automatic discharge-valves may be pro-
vided, according to the length of the train.
With this explanation of the general pur-
pose and operation of our invention we will
proceed to a description of the automatic dis-
charge devices, as shown in Fig. 4, and to the
connection of same with the train-line, as
shown in Figs. 1, 2. and 3. In this connec-
tion 1t will be understood that while our an-
tomatic discharge devices are shown coupled
in the brake-pipe we do not wish to be lim-
ited to the application of the invention to
such pipe, as the train-line referred to herein
may be a special pipe provided for the pur-
pose or any other extending throughout the
train and carryving pressure. Thereforein re-
ferring to the train-line in the description and
appenced claims we desire to be understood
as including therein any pipe carrying pres-
sure and extending throughout the train.
Incarryingout the invention the automatic
discharge devices A, as shown in detail in

Fig. 4, may be coupled in the train-line B, as

shown in Fig. 1, which figure illustrates in
diagrammatic form the application of the in-
vention to a train of cars, the caboose or rear
car being provided at C" with a suitable dis-
charge-valve, which may be operated to re-
cluce pressure in the train-line B for the op-
eration of the signal or for any other opera-
tion desired.
the train-line B is connected with a suitable
signaling apparatus in the cab of the locomo-
tive. (Notshown.) Thissignaling apparatus
may be of any suitable form adapted for op-
eration by a slight reduction of pressure in
the train-line B. It will be understood from
Kig. 1 that the antomatic discharge devices A
may be spaced apart a distance equal to the
distance of twenty cars or such limit as may

be tound to exist with respect to 'the extent

1t will also be understood that |

pass on to the succeeding discharge-

ently deseribed.
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of the reduction-wave produced by the initial 65

or prececding reduction of pressure in the train-
line.

As will be understood from Figs. 8 and 4,
the dischargedevice is portable and can be ap-
plied to the couplings between any two cars,
being to such end provided with a hook D, by
which it can besuspended from the train-line,
as shown in Figs. 2 and 3, with a hose D’ for

the passage of train-line pressure, and with a

coupling-head D7 provided with a passage D’

for train-line pressure, and withanipple at D*,

to which the hose D’ is connected, whereby
the said hose receives train-pipe pressure, as
will be understood from Figs. 3 and 4 of the
drawings.

The head D"is provided at its opposite ends
with standard coupling-sections D’ for con-
nection with the standard couplings D' on the
hose of the train-line, the head D® being a
double coupling of standard form, with the
coupling-sections on opposite sides of the in-
termediate connection for the hose D’ for con-
veylng train-pipe pressure to the automatic
discharge-valve.

From the foregoing it will be seen that the
automatic dischar oe device is entirely port-
able and can be carried in the cab and applied
by the flagman or other trainman between any
two cars whenever desired and can be applied
to position and removed just as such train-
hand hangs a lantern orflag or other portable
appliance carried on the train. Further, by
making the coupling-head with the opposite

standard coupling-sections and between the
same with a connection for the pipe for con-

veying pressure to the automatic valve the
mmproved automatic valve can be readily ap-
plied to any train supplied with standard hose-
couplings. By the described construction it
will be noticed the automatic valve, as shown
in Figs. 2 and 3, 1s In communication with the
train-line and subject to the train-line pres-
sure at all times. We thus provide an auto-
matic discharge-valve provided with means
whereby it may be connected with the train-
line, and we embody in such automatic dis-
charge-valve means for operation by a reduc-
tion of pressure in the train-line and whereby
to secure a subsequent reduction of pressure
1n the said line.

In the specific construction of automatic dis-
charge-valve shown we provide a casing K,
which is provided with a chamber 7 for the
main operating-piston F, a chamber ¢ for the
main discharge-valve (&, a chamber /4 for the
venting-valve H, and a chamber 2z for the res-

ervolrdischarge-valvel. Thechamber ]" com-

municatesat 1ts lower end through 01361111108 g
in a guice or stop plate J with the reservoir
K, which ‘is secured to the lower end of the
casing K and which carries train-line pressure
1n the operation of the device, as will be pres-
The train-line pressure is

70

75

30

Q0

95

10C

105

110

115

120

125




IO

20

30

335

40

45

Co

767,272

supplied through the hose D', which connects
with a mipple L and supplies train-line pres-
sure through a port L to the top of the op-
erating-piston F and through a port 1.7 tothe
chamber ¢ for the main discharge - valve
whence the train-line pressure is discharged

through a port ¢ to the atmosphere, the port

¢ being controlled by the head G’ of the main
discharge-valve, as shown in Fiegs. 5 and 6.

The discharge-valve (G has the head G’ to
control the port ¢ and is preferably provided
with the guide-plate G*, perforated at.g°, so
the pressure may pass above it, and such valve
(x 1s preferably actuated by the spring G°,
which holds it normally to its-seat, it being
understood that this discharge-valve is always
held onto its seat, as shown in Figs. 5 and 6,
except when 1t is lifted from its seat or opened
by the operation of the main operating-pis-
ton presently described. When the discharge-
valve is raised to the position shown in Fig.
8, the train-line pressure Ieduces to the at-
moqphele through the port ¢'.

The chamber 7 for the opemtmm piston F
1s formed with alower cylinder # and an up-
per cylinder 7% and the valve F has the lower
piston portion F' operating in the cylinder
F"and the upper or smaller piston F* operat-
ing 1n the upper cylinder 77, an upwardly-
facing shoulder F® being provided on the outer
sicie of the piston ¥ at the juncture of the
portions ¥’ and ¥, as shown in Figs. 5, 6,
and 8. This shoulder I® operates the vent-
ing-valve H and the reservoir discharge-valve
I to open position on the initial movement of
the operating-piston F,as presently described.
The larger portion K’ of the operating-piston
I 1s provided 1n its outer side with a circum-
ferential groove M. and a number of perfora-
tions M’ are formed through the portion F,
leading to the groove M, for the passage of
pressure 1n the open posmon of the operat-
Ing-piston, as shown in FKig. 8. The upper
portion F° of the piston I is provided in its
upper edge with notches N and is also pro-
vided with a laterally-opening port N', ex-
tending from its outer side near its upper end
and thence downwardly and opening below
the diaphragm of piston F into the space
within the lower portion ¥’ of the piston, as
shown 1n Fig. 5. The difference in diameter
between the - portions F' and F~° of the piston
I and the formation of the casing with the
cylinders 7" and #* provides at N* a chamber
which in the position of parts shown in Fig.
6 1s open to the train-line pressure, but when
the piston 1s thrown to the position shownin
Fig. 8 1s cut off in such manner as to reduce
the area of the upper side of the piston ex-
posed to train-line pressure, so the pressure
in the reservoir IC can torce the piston F to
the position shown insald Fig. 8. This cham-
ber N* is vented .by the "v‘l,l‘i”e H through the

port /' to the atmosphere on the initial move-

- ?8

ment of the piston ¥. In such movement of
the piston F the shoulder F®engages the valve
H. raises the same, opening the port 4’ and
permitting the pressure in chamber N* to es-
cape to the atmosphere. Then instantly the
pressure in the reservoir I will force the
piston K upward to the position shown in Fig.
8, which movement of the piston F is trans-
mitted to the sliding rod O, which extends
up Into the chamber ¢, operates beneath the
discharge-valve (3, and opens said valve to
permit the discharge ot train-line pressure
through the port ¢'. In its upward move-
ment the piston I by the engagement of its
shoulder F° with the reservoir discharge-

| valve I opens said valve I shortly after the

vent-valve H i1s opened and raises the valve
I, opening the port 2 to the atmosphere.
When the valve 1 is opened, the piston F trav-
els upward to the position shown in Fig. 8, in
which position 1ts groove M will register with
the chambers H and I, and the pressure in the
reservolr I will reduce by passing outwardly
anc discharging from the groove M. Thusin
the operation of the device the 1nitial reduc-

- tion of pressure in the train-line will operate

to-permit the upward movement of the main
piston by the pressure in the reservoir K,
which u pwar d movement tends-to cut off the
chamber @ '

“and to vent said chamber to the
atmosphere, thus reducing the relative area
of the piston exposed to train-line pressure
compared to that exposed to reservoir-pres-
sure, and the main piston will move up quickly
to its uppermost position, opening the main
discharge-valve, by which the pressure is re-
duced 1n the train-line. - When the parts thus
move to position shown in Kig. 8, the pressure
in the reservoir will be reduced by the open-
ing ot the discharge-valve Land the parts will
readjust toward normal position, the main dis-
charge-valve.closing and the train-line pres-
sure operating upon the upper side of the op-
erating-piston will tforce said piston down-
ward below normal position until it bears upon
1ts stop P. At this time the train-line pres-
sure will pass through the notches N into the
chamber N* and will thence pass through the
passage N’ to the space within the lower por-
tion ¥’ of the piston F and thence through
the openings 7 in the guide-plate J to re-
charge the reservoir I, and when the pres-
sure 1n the reservoir K equalizes with the
train-line pressure the parts will reassume
their normal position, (shown in Fig. 6,) the
vent-valve H, main discharge-valve G. and
reservoir discharge-valve I being closed and

the operating-piston being ad]ugte{:l to the po-
sition shown in Kig. 6, in “which its notches N
establish communication between the train-
line and the chamber N* and thence through
‘the passage N’ with the reservoir K. |
By the described construction it will be seen
that the reduction-wave produced in the train-
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line at anyv point near enough to the auto-
matic valve to infuence the same will cause
the operating-piston ot said valve to so move
by the action of the reservoir-pressure as to
open the maln discharge-valve, and thus pro-
duce a succeeding recduction in the train-line,
which succeeding reduction will travel on to
the next automatlc x*‘ﬂve or to the signal, as
the case may be, and influence the same. It
will be understood from the foregoing de-
scription that the pressure in the reservoir I
will be very considerably reduced in the pro-
cluction of the succeeding reduction in the
train-line, and as the reduction 1n the train-
line will of course travel in both directions it
will be asked why, in case two or more auto-
matic valves are employed, the second or third
automatic valve from the initial reduction
wiil not operate upon the precedingautomatic
valve, and so produceaseesawing between two
adjacent automatic valves, which would pro-
duce a confusion of the signals. To avoid
this result, we arrange for the equalization
of pressure 1n the reservoir I comparatively
slowly and through the small port N’, so that
when the succeeding reduction i1s effected by
one automatic valve and the reduction-wave
travels on to the next automatic valve the
reservoir IX of the first one of said valves will
not have become charged with pressure when
the wave produced by thesecond valvereaches
1t and there will not be sufficient pressure 1n
the said reservoir to force its operating-piston
upward to again discharge the pressure from
the train- line.

While our mvention is egpecmll;}' designed
for use 1n operating signals, 1t will be 111](161-
stood that 1t will also operate advantageously
as an aicd in the emergency or service applica-

tion of the brakes on long trains, as at such ;

times when the automatic valve 1s connected

with the brake-pipe the reduction in the lat-

ter will operate to effect a discharge of air

tfrom the brake-pipe and so improve the op-

eration of the brakes on long trains. This op-
eration of the automatic valve in the emer-
gency or service application ot the brakes will
not necessarily operate thesignal, as some sig-
naling apparatus are so constructed as to pre-
vent the sounding of the signal in the service
or emergency application of the brakes: but
as such construction of signal forms no part of
the present invention it need not be described
in detail herein.

It will be understood from the foregoing
that we provide an apparatus for use in con-
nection with a train-line which will automat-
ically discharge pressure from the train-line
by means operated by a preceding reduction
of pressure in said line. This seems to in-
volve an important advance in the methods of
operating signals by reduction of pressure in
the train-line, such method consisting in ini-
t1ally reducing the pressure in the train-line

767,272

under the control of the operator and subse-
quently reducing pressure in the train-line at

a polnt remote from that of the initial reduc-
' tion, and, furthermore, in securing such subse-

quentautomatic reduction ot pressure through
the ald of the reduction-wave produced by the
initial or preceding recluction.

By this invention we are able to operate
sionals without being limited by the length of
the train-iine. the first or initial 1edu(*tlon op-
erating the first automatic discharge-valve,
the reduction effected b v such chschqrﬂe mlve
passing on to operate the signal or, in case a
second discharge-valve 1s employed, to oper-
ate such discharge-valve, and so on through-
out the series of discharge-valves when the
length of the train is such as to necessitate
the use of more than one automatic discharge-
valve.

Having thus described our invention, what
we claim as new, and desire to securce by Liet-
ters Patent, 15—

1. Anautomatic discharge-valve comprising
the casing having the train-line connection and
the main discharge-port, the main discharge-
valve operating between said port and the
train-line connection, the reservoir connectecd
with the casing, the operating-piston between
the reservoir and the train-line connection,
means for cutting off a portion of the operat-
ino-piston from exposure to the train-line pres-
sure subsequent to theinitial movement ot said
piston, and means whereby the operating-pis-
ton may open the main discharge-valve when
pressure in the train-line 1s reduced relatively
to that in the reservoir.

9. The combination in an automatic dis-
charge-valve of the main discharge-valve, the
main operating-piston, the reservoir, the cas-
ing having a train-line connection, the operat-
ing-piston being arranged for initial opening
movement by reduction of the pressure in the
train-line, and the reservolr discharge-valve
arranged for operation by the initial move-
ment of the operating-valve whereby the pres-
sure in the reservoir may be quickly reduced,
and means whereby the main operating-piston

may operate the main discharge-valve, sub-

stantially as set torth.

3. Inanapparatussubstantially as deseribed
the combination with the casing and the oper-
ating-valve therein of the reservoir discharge-
valve arranged to be opened by the opemtma—
valve, the ];Lttm having ports for the passage

of pressure to the chamber of the discharge-

valve substantially as set torth.

4. Inanapparatussubstantially as deseribed
the combination of the casing, the vent-valve,
the operating-piston arranged to open the
vent-valve, the main discharge-valve, and

means whereby the operating-piston may open
the discharge-valve substantially as set forth.

5. An automatic discharge device compris-
ing the reservoir, the valve-casing connected
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having a reservoir and an operating-valve
tween the said reservoir and the train-i

tially as set forth.

ervolr connected therewith,

767,272

therewith, the main operating-pistonarranged
foroperation by the pressure in the reservoir,

the hosa connection for conveying train-line

pressure to the valve-casing, and the main dis-

charge-valve controlling the discharge of the
train-line pressure and arranged for opera-
tion by the main operating - piston substan-
tially as set forth. -

6. An automatic discharge device compris-
Ing areservoir, a valve-casing connected with
the reservoir,
1ing with the train-line, a main discharge-

valve, and an operating-piston between the
reservolr - pressure and the train-line pres-
sure, means for cutting off a portion of the op-

erating-piston from exposure to the train-line

pressure subsequent to the initial movement

means tor connecting the cas- '

of said piston, and means whereby the oper-
ating-piston may open the main discharge- ;

valve when the pressure in the train-line 1s
recduced substantially as set forth.

provided with a hose, whereby it may be
coupled in the train-line between the cars and
be-
ne
ancd means whereby said valve may on a re-
duction of pressure in the train-line effect a

further reduction of said pressure, and means.

independent of the hose for supporting the
discharge devices substantially as set forth.

3. Anautomatic dischargecevice, compris-
ing the connected valve-casing and reservoir
provided with means whereby they may be
suspended from a train-line, operating de-
vices In the valve-casing, a connection be-
tween the valve-casing and the main line, and

coupling devices tor coupling such connection

in with the main line, substantially as set
torth. |

9. A portable automatic cischarge device
comprising the casing provided with a hook
whereby 1t may be suspendced from the train-
line, the reservoir connected with said casing,
the hose connected at one end with the casing
and provided at its other end with a coupling
whereby it may be coupled in the train-line,
anc means in the casing operating on a reduc-
tlon of pressure in the train-line to secure a
~ saldl pressure substan-

turther reduction of

10. As a means for aiding in operations et-
fected by the reduction of pressure in a train-
line, anautomatic discharge-valve comprising

a casing, valve devices operating. therein, a

hose connected at one end with the casing and
means at the other end of the hose whereby
1t may be coupled in with' the train-line be-
tween cars. |
11. The combination ot ¢

he casing, the res-

ton having upper and lower piston portions
of different diameters operating in correspond- |

the operating-pis-

1

5

" heing provided with the outer annular groove

and with openings leading thence below the
piston and the upper portion heing provided
with notches in its upper edge and with a pas-

sage for pressure such passage opening at its

upper end through the outer side of the upper
piston portion and at its lower end below the
operating-piston, a chamber being provided
within the casing and surr oundmg the upper

portion of the operating - piston, the vent-

ralve for venting said chamber and arranged
for operation by the operating-piston, the res-
ervolir discharge-valve arranged for operation
by the operating-piston, the main discharge-
valve for discharging train-line pressure to
the atmosphere and means for operating said
main discharge-valve by the operating-piston
substantially as set forth.

12. The combination in an automatic dis-

' charge-valve of the casing having a connec-

tion for the train-line pressure and a main dis-
7. A portable automatic discharge device .

charge-valve controlling the train-line pres-
sure, the reservoir connected with the casing,
the vent-valve and reservoir discharge-valve
operating in the casing, the operating-piston
arranged to open the vent-valve and the res-
ervoir discharge-valve, and means whereby
the operating-piston may open the main dis-
charge-valve substantially asset forth.

13. The combination of the casing the main
discharge-valve,thereservoirdischarge-valve,
and the operating-piston arranged to open the
main discharge-valve andalsoto open the res-
ervolr cischarge-valve and provided with a
port or passage through which pressure may
discharge from the reservoir subsequent to
the opening of the reservolr discharge-valve
substantially as set forth. |

14. The combination, in an automatic dis-
charge-valve, of the casing, the main operat-
Ing - piston thelem, ancd a ylelding support
Wherebx the main operating-piston may be
depressed below 1ts normal position in order
to facilitate the recharging of the reservoir
substantially as set forth. _

15. In an automatic discharge-valve an op-

-erating-piston having upper and lower por-

tions of different diameters and provided in
the lower portion with an annular groove
vented below the piston, and inthe upper por-
tion with a passage N’ opening below the pis-
ton substantially as set forth.

16. The combination in an apparatus sub-
stantially as described of the casing, valve de-
vices operating therein, a hose connected at
one end with the casing, and a double coup-
ling at the opposite end of the hose whereby

it may be coupled with the frain-iine between
O&IS

A portable apparatus substantlallv as
descrlbed for application to atrain-line, com-
prising a casing, valve devices therein and ar-
ranged for operation by a reduction of pres-

ing cylinders in the casing, the lower portion | surein the train-line, means whereby the cas-
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Ing may he supported, ahose connected at one | coupling sections in connection withsaid cas- 10
end with the casing for delivering train-pipe | ing for coupling with corresponding sections

pressure thereto, and means whereby the hose | on the train-line substantially as set forth.

may be coupled in with the train-line between WILLIAM A. HARRIS
©OaTS - | | ‘- —
. (] ' . l. TAD{IN - . "
13. A portable apparatus forapplication to . | ‘ S. H. HARRIS
a train-line comprising a casing having valve Witnesses:
devices arranged for operation by reduction Sonox C. KEmonN,
of pressurein the train-line and standard-hose- Perry B. Turriv.
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