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To all whom it may c-necern:

Beitknown that I, SYLVANUS R.KNEELAND,
a citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of Mas-

sachusetts, haveinvented certain new and use-

ful Improvements in Air Brakes for Railway-
Cars; and I do hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled in
the art to whieh it appertains to make and use
the same, reference being had to the accompa-
nylng drawings, and toletters or ficures of ref-
erence marked thereon, which form a part of
this specification. |
My Invention relates to that class of air-
brakes which are known as “automaticy’’ and
1t consists inanovel constructionand arrange-
ment of the parts, as hereinafter more fully
set forth and described, by which a more ef-
fectiveapparatusand system of the class above
premised is produced than is now ordinarily
employed, and by means of which the brakes
are prevented from ‘‘creeping.”” This latter
18 occasioned by the pressure in the main air-
supply pipe leading fromthe pump becoming
less than the pressure in the auxiliary or stor-

-1ng reservoir,dueto variousexisting causesand
clrcumstances.

Furthermore,my deviee isso
arranged that unless the brakes are to be in-
tentionally set or operated no movement of
sald device containing my improvements will
occur, and any air passing from the auxiliary
to the brake cylindexr will be diverted and es-
cape to the atmosphere; hence while the po-
sition of the various parts so remain it is jm-
possible to set the brakes, as the brake-cylin-
der 1s rendered inoperative by the escape of
the compressed air—the actnating agent.

The nature and operation of the improve-
ment from the deseription following will be
readily understood by all conversant with such
matters.

Figure 1 1sa plan view showing the relative
arrangement of the valves; Fig. 2, a vertical
section taken on line # v in Fig. 1. Tig. 3 is

a vertical section on line y y in Fig. 1, and
Fig. 41s an enlarged section of the main valve.
Fig. b is a general plan of an air-brakesystem
embodying my invention, while Fig. 6 is a
vertical section of a ‘‘triple valve,”” so called,
which is shown for convenience of reference in

Serial No. 181441, (No model.)

the description of the invention; and Fig. 7 is
a plan view, partly in section, on the line 3 3
of Fig. 4.

In the drawings, A represents what I term
the ““main valve;” B, a valve-chamber with-
1n which operates the auxiliary valve j, while
C is a check-valve. The main valve is located
between the main air-supply pipe D and the
triple valve S, and, as shown, is connected to
sald pipe D by the induction branch pipe T
and with the triple valve by the eduction-pipe
E.  Communication from the triple valve to
the auxiliary eylinder or storage-reservoir A’
18 had through the pipe R.

T'he brake-cylinder is represented at A2 and
the latter united and connected with the other
operating parts of the system by the pipe H,
which enters the triple valve. Within said
pipe is inserted a check-valve, C, so disposed
as Lo prevent air returning to the triple valve
from the brake-cylinder A? but will permit

- free passage of air to the latter from the aux-

1liary cylinder A'toactively operatethebrakes.
The valve-chamber B is iuterposed between
the pipe H and main valve A, being properly
coupled therewith by the T (shown atJ) and
other suitable connections, it being understood

that all of the parts mentioned are so united

as to communicate with each other.

The case of the main valve is made in two
sections, & /, which are screwed together as
shown at o, while a flexible ‘annular dia-
phragm, £, is secured between them. An an-
nular valve-seat, », is centrally mounted on the
diapbragm f by mecans of the washer ¢, nut ¢,
and screw [, said washer resting on the bot-
tom or inuner face of section & when the valve
18 closed, as shown in Fig. 4.

A hub, », projects from the center of the
part forming the valve-geat, said hub being
centrally bored and screw-threaded to receive
thescrew k. Disposed around the hub » there
is a coiled spring, «, and resting against the
outer end of this spring is a metallic disk, .
A leather dis%, d, is placed outside the metal-

Ite disk %, which rests on the valve-seat 7, and.

outside of the leather disk there is a similar
metal one, w, which is slightly smaller than
the disk d, the disks d w being provided with
a series of holes or air-ducts, #, opening against
the outer side of the metallic disk #. A shoul-
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der, g, 18 fmmed on the screw %, and when | the air-pressure in the auxiliary chamber A’

said screw is.turned fully into the hub v the

disks d w will be clamped between said shoul-
der and the metallic disk u, which latter rests

a, and 18
adapted to move back and forth Sllﬂ‘ht]} on
the body of said screw between the top of the
hub v and disk d as the spring is compressed
and expands. A series of air holes or ducts,
Y, are formed 1n the washer z, dmphragm 1,
and seatb r, so that when the air is forced from
the main supply - pipe D into the valve
through the induction- pipe T it will pass
throucrh said ducts and out under the edges &

of the disk d, said disk yielding to permit the

air to pass 1nt0 the chamber N of the valve
only after movement of said valve and dia-

the triple valve S.
The screw % 18 elonmted to form the stem L,

‘which is fitted to slide in the elongated mpple

O, on section? of the valve A, and in a screw-
plug, M, inserted in the outer end of said nip-
ple, a pa.ckm P2, being inserted beneath said

plug to cause the stem to work air tlnhb in
sald nipple.

The valve proper, j, located in the valve-

chamber B, opens in the direction of the pipe
H, and is fitted with a stem, p, adapted to en-
craﬂ*e the stem L in the valve A. A stop-cock,

Q, is attached to the valve-chamber B, sau"l-

stop-cock ordinarily being left ol)eu durmﬂ‘
the working of the brake.

The check- valve Cis of ordinary construe-
tion, as shown in Fig. 3, and opens in the di-
rection of the brake- cylmder A’ |
same valve prevents return of a,lr'to the auxil-
lary air-tank A’, (shown as adjoining and con-

nected with the triple - valve in the usual
manner. )

It 18 well kpown Lhat in automatic air-

brakes the brakes are very liable to gradually
“‘creep on’’ or become ¢ set’’ accidentally by
the independent action of the triple valve:and
to obviate this objection or difficulty is the
design of my presentinvention. This “‘creep-
ing orsetting’’ of the ¢ brakes,”’ so-called, can
1ea,chl'y be undeJ stood by refelence to It 10 G,
which shows the triple valve S. This. trlple
valve contains a piston, 2, working in the
chamber 3, and operates a shde V’llVG, 4. Air

enters from the pipes D T through. the four-

way cock b 1to receiver 6, and thence passes
to the chamber 3, forcing the piston up and
uncovering a small feed-duet in the upperpart
of the chamber, which permits air to flow past
the piston mto the auxiliary reservoir A/,
while at the same time there is an open com-
munication from the brake- cylinder A® to the
atmosphere by means of the valve j and dis-

charge-cock Q. Air will continue to flowinto

. the auxilim y reservoir until it contains the

65

same pressure of air as the main brake-pipe
D, when the piston 2 is maintained in an up-
raised or nor mal position.

- To apply the brakes mth thelr full force, i 80 connect and ar ra,nﬂ*e the valve Aand valve--

‘the brake- cylinder to escape by
munication betweenthebrake-cylinder A2 and
the cylinder A’ and simultaneously opening

while the

must.be equal to or greater than that in the

supply-pipe D. SUppose the main valve A
to be thrust toward and against the auxiliary

in triple valve S 18 1n-1ts extreme upper posi-
tion.

main pipe D 18 allowed to escape, the greater

pressure in the auxiliary reservoir A’ forces

the piston 2 down below the feed-duct, thus

preventing the return of air from said reser-

voir to the main brake-pipe D. As the pis-
ton descends 1t moves with 1t the slide-valve
4, so as to permit air to flow directly from the
aumllaly reservoir A’ into the brake-cylinder

‘A’ which forces the pistons within the latter

to advance and set the brakes. The result is

a consequence of the sudden diminution of =~
‘the pressure in the main pipe, Whereby the 85

valve A isoperated to close the valve 5. Thus

70
valve j, opening the same, while the piston 2

Now, when the compressed air in the

80'

the latter prevents escape of any air through |

the coek Q, and the brake cylinder A2 is ac-

tively operatéd. 'The brakes are released by
again increasing the pressure of the air in the
main pipe D by aid of the pump, (not Shown,)
which pressure becoming greater than that in
the auxiliary reservoir A’ forces the piston 2
back or upward, recharging the auxiliary res-

Q0O

ervoir A’, and at the same fime permits air in g5

closing com-

the valve y at the tlme of openmﬂ' the

valve A,

Toapply the brakes gently,aslightr edu ction
ismade 1n the pressurein the main pipe, which

noves the piston downslowly untilit isstopped

by the coiled spring 7. At thispointthe open-
ing 8 intheslide-valve 1s oppo site the port 9,
and allows air from the auxiliary reservoir A’
to feed through a hole 1n the side of the slide-

valve, and thence by the opening § into the

brake - cylinder A’ by way of the pipe H.
When the pressure in the auxiliary cylinder

A’ has been reduced, by expanding into the

brake-cylinder A’ antil it is the same as the
pressure in the main brake-pipe D the gradu-

ating-spring 7 pushes the piston up until the
small valve closes the opening' 8. This causes

whatever pressure 18 in the brake-cylidder A?

to be retained, thus applying the brakes with

a force pr0p0rtlona1 to the reduction of press-
ure in the main brake-pipe. When the train
is in motion, in case the pressure in the main
pipe D for any cause—as by leakage or other-
wise—becomes less than that within the auxil-
iary cylinder A’, the piston 2gradually drous,

and with it theslide- valve 4,which opens com-

munication bketween the cylinder A’ and
brake-cylinder A® by means of the pipes R,

duct 9, and pipe H, to graduallyset the brakes. .
To obviate -this difficulty, I make use of the

auxiliary valve j, Interposed between the

{ main valve A and pipe H, introduce the check-

valve Cinthepipe H, elonmte the stem L, and

100

[05

11O

IIS

120

125

130



251,383 3

~ chamber B that the valve j may be 0penéd Dy
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the stem of the valve A, and provide the stop-
cock Q as a leakage-opening to the valve j,
and through it for the brake-cylinder AZ.

In the use of my improvement, when the
pressure 1s put on by the pump, the air enters
the mainvalve A,raises the diaphragmf, forces
the stem L forward into contact with the stem

p of the valve j, and opens the latter, the dia-

phragm, being composed of leather, rubber, or
other analogous material, yielding to permit
the stem to advanece, as deseribed. A fter the
stem L has advanced to its fullest extent and
the valve j is opened, the air passing through
the ducts ¥ will raise the disk d from the seat
r 1n the valve A, pass out under said disk at

& 1nto the chamber N, and thence through
“the pipe E to the triple valve and auxiliary

air-tank A’ in theusnal manner; but thestop-

cock Q belng open the air in the brake-cylin-

der A® will rush back through the pipe H,
ciose the check-valve C, and escape through
the stop - cock, thereby speedily and effect-
nally relieving the brakes. It is evident the
valve 7 will always remain open while the
pressure 1s greater in the main air-pipe D
than that in the auxiliary cylinder A’. Fur-
thermore, 1t 1s obvious that if the triple valve
or piston 2 is accidentally operated to open
the outlet from the auxiliary air-tank A’ to
the brake-cylinder, thereby permitting air to
pass to the latter through the valve C, the
brakes will not be operated thereby,as the
main valve A will not move, except upon sud-

den escape of theair in setting the brakes, and

the valve j remains open to permit escape of
alr through the stop-cock Q. The valve j be-
ing open aud the brakes off, as described, if
now the air in the main pipe is released and
the pressure suddenly reduced, the piston 2
in the triple valve S will drop, and communi-
cation 1s established between the triple valve

and the brake-cylinder A* thereby permitting

the air to pass from the auxiliary air-tank A’
to the brake - cylinder A’ and put on the
brakes, the valve j being closed when the
pressure 1S removed from the valve A. By
closing the stop-cock Q and removing the
check-valve O the brake may be used asa di-
rect air-Drake in the usual manner. When
the pressure is removed in the valve A, the
alr from the pipe E will passthrough the ducts
z and force the disk ¥ down upon the spring
«, thereby compressing said spring and escap-
ing between the disks u d,by way of the ducts
y, into the pipe T, and thence into the main
pipe D.

In making up trains, and also in coupling
cars Intotrains on the road, when the cars are
provided with the ordinary automatic air-
brakes, the air-pressure is sometimes found to
vary greatly in the brakes of different cars,
thus rendering it difficult to operatethe brakes
satisfactorily. My invention overcomes this

difficulty, the auxiliary valve j and leakage-

opening equalizing the pressure throughout
the train, .

r

As I have before premised, in the making
up of trains it frequently occurs that two or
more cars are coupled in which the auxiliary 7o
cylinders or air-reservoirs A’ vary greatly in
pressure; and to illustrate the advantages of
my 1nvention I will assume that a car, No. 20,
carries the tank A’, (shown in Fig. b,) which
18 under a pressure of eighty pounds, and this 75

~car 1s now coupled with a second car—say No.
25~—provided with a similar tank or auxiliary
cylinder under a pressure of fifty pounds. It
1s evident that the piston 2 in thetriplevalve
S on car No. 20 cannot be raised or actuated So
to release the brakes, except by an equal or
greater pressure throughout the main pipe D,
connecting the brake system on the cars; hence
1t must be assumed that the brakes are set on
car No. 20. Ordinarily the pressure must be 85
brought to eighty pounds or more to release
the brakes, or else they must be released by

- hand. | : |

Now, it my apparatus a lower pressure will
release a higher pressure, as I will proceed to go
explain. 'he pump now started will be sup-

posed to attain a pressure equal to or slightly
greater than the lowest pressure in any tank
A, on the train—in this case assume car No.

25 with fifty pounds—hence the triple-valve gs
piston 18 actuated and simultaneously the dia-
phragm-valves A on'every car, and with them
the auxiliary valves j, are moved. Thus the
high pressure in any auxiliary cylinder A’is
overcome by means of the large area of the 1cc
diaphragm-valves A, compared with the aux- '
1liary valves j,actuated thereby. Thus at the
moment of opening the valves j by the im-
pulse of the diaphragm-valves A in the act of
recharging one or more auxiliary cylinders r1os
under low pressure the corresponding cylin-
ders A’ under high pressure are at once re-
doced to a pressure equal to the lowest press-

ure in any one storage-cylinder A’. 'When
this reduction in pressure is accomplished,and 110
not until then, does the piston 2 in a triple
valve, connected with any such cylinder A’
ander high pressure rise. Whenitisso actu-
ated, the supply to the brake-cylinder A?is
stopped and the brakes entivelyreleased. Thus 115
1t 1s not necessary toraise the pressure through-

out the train of all the low-pressure cylinders

A’ in order to release one under a high press-
ure; but the latter can be reduced and the
brakes released. Then, if desired, the press- 120
ure in the cylinders A’ throughout the train

can be restored and maintained at any high
pressure deemed most efficient.

I claim—- |

1. Inanautomaticair-brakesystem,the com- 125
bination of the vibrating diaphragm and the
main valve operated thereby with a supple-
mental valve the stem of which is in contact
with the stem of the main valve, but not con-
nected thereto, substantially as shown. 130

2. In an air-brake for railway-cars of the
character described, the combination of the
following instrumentalities, to wit: a4 main

| valve, an auxiliary valve, a check-valve, and
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- a stop-cock, the main valve being provided |
with an induction-pipe-connecting it with the
main pipe, with an eduction-pipe connecting

1t with the triple valve, and with a stem qdapt
g5 ed to open the aumllaly valve, thecheck-valve

~being disposed between the trlple valve and
" brake-cylinder and suitably connected there-
‘with, theauxiliary valve disposed between the

main vaive and pipe connecting the triple

10 valve and brake- -¢ylinder and adapted to be

- opened by the stem of the main valve, and the

stop-cock disposed between the main and aux-

il1ary valves, substantially as deseribed.
3. Inanair-brakeof the character described,
15 _the valves A j C, pipes D Ii H, and stop- -cock
Q, or a leakan’e opening, combined and ar-
ranged to olaerate substantially as set forth.
4. Inanair-brakeof thecharacter described,
the valve-chamber B, provided with the valve
20 j, and having a leak-opening or stop-cock, in
combination with the valve stem I, and oper-
ative mechanism therefm substantially as de-
seribed. --
5. Inanair-brakeof thechar acter deseubed
25 the valve A, provided with the pipes D D
valve- chmnbel B, provided with a leakawe-
opening or stop- cock and pipe H, combmed
and arranged- to oper ate %ubstembldlly as set

forth.

6. I11 an air-brake of-the ch&ractel descmbed 30
a main valve and an auxiliary valve, theaux- -
lliary - valve being provided with a leakage-

opening or stop-cock, and adapted to be opened
by the main valve, 1n combination with pipes

for properly connecting sald valves with. the 35
main Ppipe, triple valve, and cylinder of the
brake, substantially as described. . - -

7. In a valve for air- brakes, the flexible dia-
phragm 7, seat 7, provided W1th the ducts 7,
serew k, nut ¢, stem L, spring a, disk %, and 40

disks d w, pr ovided mth the duets Z, combined

and ar rmwed to operate Substantmlly as set
forth. | -
8. In a vahe f01 alr- bla]{es the Sectlon b

_prowded with an induction- opemng, the sec- 4 5

tion {, provided with. an eduction-opening,
flexible diaphragm f, seat r, spring «, disk u,

disks w d, provided with the ducts z, screw %,

nut £, Stun L, ways for said stem, aud meaJns |
for proper]y pdelBﬂ the same, combmed and 50
arranged tooperate substautlally as described.

In testlmony whereof 1 affix my signatn re mn
presence of two witnesses.

SYLVANUS R. KNEEL AND.

Wltnesses
H. E. LoDpaGE, -
b K. BOYNTON
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