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L difficulties® and”comiprises a mew  and 'im#’

- proved rechiiigingsvalve device adapted to"
" be actuated by a’slight or gradual increase of '
‘so train-pipe Ppressure to open communication | ex into the oper

22T 7 from the trainipipéto the auxiliary résérvoir | ends of the plug15; the'e
and actuated by a sudden and greater increase |
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To all whom it may concerw: o
 Be it known. that I, Francis Li. CLARK, 2
‘citizen of the United States, residing in
~ Pittsburg, county of Allegheny, State of
: Pennsylvania, have invented a certain new
~and useful Improvement . in. Recharging-
Valves for Air-Brakes, of which improve-
ment the following is a specification.

My invention relates to automatic air-
1o brakes, and has for its object to provide a |

new and improved recharging-valve device
adapted to be inserted between the train-
pipe and auxiliary reservolr and by means

of which the auxiliary reservoir may be re-.

(¢ charged to any desired degree during the

time that the brakes are applied and without

releasing the same. - -
1t has heretofore been proposed to provide
a separate recharging-passage containing a
2c check-valve between the train-pipe and aux-
iliary reservoir; but it is found that while
‘such valves may be opened to recharge the
auxiliary reservoirs upon a slow and gradual

increase of train-pipe pressure they are also.

25 -opened still wider upon a sudden ana greater
~ Increase of train-pipe pressure which is made
for the purpose of releasing the brakes, thus
opening a large passage around the triple-
~ valve piston and detracting from the sensi-
36 tiveness of the triple valves, whereby a much
sreater wave of pressure.is required from the
main reservoir through the train-pipe to re-

~ lease thie triple valves than would otherwise.

be necessary: It also sometimes happens

3¢ that with such a construction that aiter a
- certain amount of recharging the pressures

- in auxiliary reservoirs, train-pipe, and main
reservoir become so nearly equalized that it

~is impossible to obtain. a wave of pressure
40 in the train-pipe:sufficiently great to release

© causing greatiiconvenience and delay inrun- |

45 of acéidentsdfiraer W RTES
0 My invention
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" the brakes'wiith, “desired. This is & very
- dangérous condition of the brake apparatus;
.- o A : ' PRt - L

ning tramns ‘afid ‘also ‘ipcreasing the Talbility”

is‘designed to overcoine these’

L)
.

“extend into the openings at the l‘eSp

of train-pipe pressure to close such' com-
munication. T . ' |

It also comprises a novel form of recharg- 55
ing-valve having a movable abutment ex-
posed on opposite sides to train-pipe pressure
and auxiliary-reservoir pressure, respec-
tively, and adapted by a slight movement

. in one direction to open said valve and by a 6o

further movement in the same direction to
close said valve; and it further consists in
certain new combinations and novel features
of construction, all as hereinafter more fuily
set forth. _ o

In the accompanying drawings, Iigure 1 1s
a plan view of an automatic air-brake ap-
paratus, showing my improvement apphed
thereto. Tig. 2 1s a transverse central sec-
tion showing one form of my improved re- 7o
charging-valve device. Fig. 3 1s a section
showiny a modified form of valve, and kig. 4
is a section showing another modification.

Referring to Sheet 1 of the drawings, lig.
1 shows the train-pipe 1, branch pip_’e 2, 75
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triple-valve device 3, auxiliary reservoir 4,

and brake-cylinder 5, all of which constitutes

‘the ordinary car equipment of the automatic
air-brake system. | R

+ My improved recharging-valve device 6 is
inserted between the train or: branch pipe

le

‘and the auxiliary reservoir and is connected

tively. o
- According to th

thereto by means of pipes 7 and 8, respec-

preferred -form of re-

charging-valve, as shown in Fig. 2, thé cas-

ing is composed of two parts—the body por-
tion 9 and cap portion 10—the diaphragm 11

being clamped between these parts and form-
ing the two chambers 12 and 13, the former
‘being in communication with the.train-pipe
‘through passage 14 in"the cover or cap por-
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ppppp

‘tion and pipe 7 tind thé latter chamber com=-

-
o
-

municating  with - the " auxiliaty - reséryoir
through pipe 8% Secured in-the center of
‘the diaphragni’'is:the”plug 15, having the
| opening or central passage 16, with the oppe:
| sitely-faced valve-seats 17 and 18 and lateral
‘openings 19 “ahd "20,"" The screw-threaded
valve-stems 21" and 2 dre adjustably fmount-

ed in the opposité portions of the casing and
eofive

;T

o
.
=
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‘ends of said §{iHs be-

ing beveled to form valves for engagitig tlie

1090
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. tween the valve-seats 17 and 18 in the plug’

10

seats 17 and 18 in said plug 15. The stems | the brake-cylinder in the usual way. The
are so adjusted that the distance between

their ends is a little greater than that be-

15, and a light spring 23 is placed so as to
bear against one side of the diaphragm and
normally tends to seat the plug at 17 against
the valve-stem 21, as showh in Fig. 2. .= .

- The operation of this form of my improve-
ment 18 as follows: When the brakes are re-

~ leased and the train-pipe is charged up to its

normal pressure, the .auxiliary reservoir is

. also charged up to the same pressure through
- the usual feed-groove of the triple-valve de-

vice, as is Well understood by thase familiar

‘with the art, and the pressures on opposite.

sides of the diaphragm 11 being substantially

- eéqual the spring 23 holds the seat 17 lightly
- against the valve 21, as shown in Fig. 2,

20

hen a reduction of train-pipe pressure is

-made for the purpose of applying the brakes,
. the valve at 17 still remains closed, since the

pressure is then less in chamber 12 than in

chamber 13 on the reservoir side of the dia-

phragm. If now it is desired to recharge the

‘auxihary reservoirs without releasing the

-+ brakes, the train-pipe pressure is very slowly
- and gradually increased, the effect being to

- cause a shight movement of the diaphragm |

30

18 on valve 20.

35
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against the spring, sufficient to open the

- valve at seat 17, but not enough to close seat
1he spring 23 is very light

and the valve device so adjusted that a slight

- accuraulation of pressure-on the train-pipe
side of the diaphragm will cause the same to-
. shightly compress said spring and move to
- mnd-position before such increase of pressure
- 18 sufficient to move the triple valve to re-
~ lease position. Both valve-seats 17 and 18 |
are then open and the communicating pas-
sage 18 of proper size to allow for the gradual

flow of air under pressure from the train-

pipe through openings 19, 16, and 20 to
the auxiliary reservoir at substantially the

same rate that the train-pipe pressure is be-

Ing increased, so that at no time during such |
recharging will the train-pipe pressure on the-

- triple-valve piston accumulate sufficiently

. ‘above that of the auxiliary reservoir to cause
the triple valve to move to release position,
- Should it be desired to release the brakes at -

- any time during this recharging operation or

. after a certain amount of recharging has
‘been effected, all that is necessary 1s
duce a sudden rise in train-pipe

55

- moving-the engineer's brake-valve to posi-

- -immediately closes communication from the

iw
a
¥
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tion for releasing. This wave of pressure

train-pipe to the auxiliafy reservoir. through
the recharging-valve device by compressing

the spring 23 and seating the diaphragm-plug -

valve-seat.18 upon the valve-stem 22, so that

the pressure on the triple-valve piston imme-

diately rises sufﬁciexitﬁy' to move the same’

to release position an

39, communicates with the

“sure is increased very

s to pro- | _ er
-déscribed, -causing the:

ressure b.y_'

‘with plate 28 restin
‘of the casing, thus c

847,317

auxiliary reservoirs may then be recharged
through the feed-groove of the triple valve,
and as the pressures in train-pipe and auxil-

1ary reservoirequalize the diaphragm recharg-

ing-valve is returned by the spring to the po-
sition shown in Fig. 2. This operation of re-

charging may be repeated as often as desired

i

while the brakes remain applied to compen-

‘sate for losses due to leakage; but at the same
time the brakes may be instantly released at
any desired moment, since the recharging-
valve 1s closed by a sudden increase of train-

pipe pressure, and thus the sensitiveness of
the triple valve 18 not affected. |

It will be observed that my impmved re-.

charging-valve device is adapted to close to

‘prevent passage of air from the auxiliary

70

30

reservolr to the train-pipe, to open upon a *

slow and gradual rise of train-pipe pressure

to permit gradual recharging of the auxiliary
reservolr, and to close communication from

the train-pipe to the auxiliary reservoir upon

‘a sudden Increase of train-pipe pressure.

Various forms of valves may be devised

GO

for securing this result, and in Figs. 3 and 4°

I have illustrated two such modifications.
In Fig. 3 the: valve-casing is formed in two

parts 25 and. 26, having diaphragm 27
clamped therein, the di aphragm carrying
stiffening - plates 28 and 29, secured to op-

95

posite sides’ ﬁ_f 1ts. central portion, and stem .
30 for operating slide-valve 31, having port .

32, which is adapted to move over port 33
in the casing. A check-valve 34 is located
in the passage 35, connecting port 33 with

the pipe 8, leading to the auxiliary reser-
voir. The chamber above the diaphragm
Is in open communication with the slide-
‘valve chamber and with the pipe 7, leading
from the train-pipe, while the chamber be-

low the diaphragm, containing the spring
voir through passage 36. .

- When the pressures in the train-pipe and
auxillary reservoir are substantially equal,”
the spring 39 holds the valve in its upper
position and the plate 29 against
“the stops 38 on the casing, as'shown in Fig.3. -
Upon a reduction in train-pipe pressure the

close

100
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auxiliary reser-

110

115

valve remains in the ysual position; but,.if it -

be desired’ to recharge the reservoirs with-

out releasing the brakes the train-pipe pres- -

down to mid-position, thus opening ports 32

and 33 and feeding the auxiliary reservoir

graduallfy, 8s before '
‘diaphragm to move

['2;5 |

through the check-valve 34 and passage 35. .

-A sudden increase of train-pipe pressure for
releasing .the brakes causes a further move-

125

ment of the diaphragm to its lower position, =

through the valve 31.

~upon .the stops 37
osing communication
, ' The check-valve pre- -
release the air from | vents the -auxiliary-reservoir pressure from :
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- raising the slide-valve from its sea,ia when the

train-pipe pressure is reduced.
~__According to the modification shown in
Fig. 4 a piston 41 is located in a c¢ylindrical
5 casing 40 and 1s provided with a stem 42,
ca,rrymg oppositely-faced valves 43 and 44,
adapted to alternately engage the respective
valve-seats 45 and 46. The chamber be-
neath the piston communicates with the

10 train-pipe through passage 50, containing

. check-valve 51, and the chamber above the

piston containing the spring 47 is in open
~communication with the auxiliary reservoir

_ thirough passage 48 and pipe 8. A passage

15 49 also leads from the valve to the auxiliary
~ ‘Teservoir. |

.+ The spring 47 normally maintains the pis-
~ ton 1n its lower position with valve 42 closed
~ onits seat 45. . When train-pipéipressure is
.20 _gradually increased for. the purpose of re-
~~charging auxiliary reservoirs without re-
- leasing the brakes, the check-valve 51 is

~ slightly opened and the piston 41 moved

. up to.its intermediate position, in which both

- 25--valves 42 and 43 will be off their respective
- . seats and the duxiliary reservoir will be re-
- eharged through' passage 52 between the

-yalve-seats 45 and 46, passage 49, and pipe 8.

. A sudden rise in ‘train.pipe pressure for

39 releasing the brakes :¢auses the piston 41 to

~move to 1ts uppermost position against the
_ f_-sgrmg&'f and closes valve 44 upon its seat 46,
- thus closing communication from the train-
- . "pipe to the auxiliary reservoir. Check-valve
35
- ‘reservolr around piston 41 to the train-pipe.
-~ “Various .other modifications may be ge—

.- vised embodying the ésé.enti&l features of my

- Improvement.
40
.1 claim as new, and desire to secure by Let-
-ters.Patent,is~ = A
1. A recharging “valve device for air-
_ brakes, domprising a movable abutment ex-
45,

. on its opposite side to a variable fluid-pres-
-surg, means actuated by a slight movement

of the abutment caused by aslow and gradual

e

said valve.

51 preévents any. léakage from the auxiliary |~ 6. In a rechargine-valve for air-brakes, the o

avine now deser . .. - |ieryTeservoir pressure, of means for opening
-Having now described my invention, what

‘posed on one side to train-pipe pressure.and | of ¢
in provi

-, Increase of frain-pipe pressiire to open com-.
munication from the tréin-pipe to the auxil-
1ary reservoir, and means actuated by & fur-

pressure, and means actuated by a gslight
movemen} of the abutment to open commu-
nication {rom: train-pipe to auxiliary reser-
volr, and by a further movement in the same
direction to close such communication.

3. A recharging-valve device for air-

brakes, comprising a valve for controlling

communication from the tr&in—-f)ipe to the
-auxiliary reservoir, and a movab )
subject to the opposing pressures from the °

traln-pipe and auxiliary reservoir for operat-

‘1ng said valve.

4. A recharging-valve device for air-

e abutment

.8

60
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brakes, comprising a valve for controlling

communication from the train-pipe to the
auxiliary reservoir, & movable abutment ex-

ppsed on opposite sides to train-pipe and aux- |

1liary-reservoir pressures respectively, means

actuated by a slight movement of said abut-
ment to open said valve and means actuated
by a further movement of the abutment in
the same direction for closing said valve.

5. A recharging-valve device for air-

_brakes, . comprising a valve for controlling
| communication from the train-pipe to the

auxiliary reservoir, & movable abutment ex-

posed on oppositesides to train-pipe and aux-.
1liary-reservoir pressures respectively, a light,
s%ring acting on the reservoir side of the
a

75
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utment, means actuated by a slight move-

ment of the abutment for opening said valve,

and means actuated by a further movement
of the abutment in the same direction to close

combination with & casing having a movable

abutment therein provided with an opening

or passage and exposed on one side to auxil-

‘90 .

\
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sditl passage upon a slight movement of the
abutment and means for closing said passage

‘upon a further movement of the abutment in

the same direction. . -
7. In a recharging-valve, the combination

106G

of a casing having » movable abutment there-

sides of said abutment

ed with an opening or passage
and oppositely - arranged valve-seats, valve-:
stems mounted in the ¢ilambers on opposite i«
butment and adapted to be en- . -
‘gaged by said valve-seatsrespectively. o
- In testtmony whereof I have hereunto set

L}.é 5

*ther movement of the-abutment in the same
- direction to close said communication. - -

- 2. A recharging- valve device -for air-"
55 brakes eomprising ‘a movable abutment ex-
~ posed on one side to train-pipe pressure-and-
on: its opposite side to auxiliary-reservoir |

mybend. -
" - FRANCIS L. CLARK.
- R.F.Emery,

. .das. B. MacDonawp. -
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