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-In the drawings, wherein similar reference--|
letters indicate the same or corresponding
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THERON S. E. DIXON, OF HYDE PARK, ILLINOIS.

AIR-BRAKE.

SPECIFICATION forming part of Letters Patent No, 389,643, dated September 18, 1888.

Application filed July 17, 1888, Serial No. 280,150, (No model,) Pﬂtented in Belgium Augnst 1, 1£83, No. 61,643.

To all whom it MY CORCETTL : -
~Be it known that I, THERON S. E. DIXON,

siding at’ Hyde Park, in the county of Cook

and State of Illinois, have invented -certain

new and useful Improvements in Air-Brakes,

(for which I have obtained a patent in Bel-

gium, dated August 1, 1888, and numbered
61,643,) of which the following is a specifica-

parts, Figure 1 isan axial sectionof the govern-
1ng-valve and its casing; Fig. 2,a cross-section,
reduced in size, through line X X of Fig. 1;

Fig. 3, an axial section showing a modified

structure; Fig. 4, a partial section showing
another form; Tig. 5, a plan view showing the
preferable arrangement of the auxiliary res-
ervolr, brake-cylinder, governing-valve, and
train-pipes, with parts broken away to econo-

mize space in the drawings; Fig. 6, an axial
section of the retaining-valve and casing;

Fig. 7, an axial section of the combined de-
flector and plug; Fig. 8, a partial section show-
Ing the spring K arranged at the inner end of
the governing-valve; Fig. 9, an axial section

showing one modeof applying the spring-stop:

Fig. 10, an axial section of the spring dust-
shield; Fig. 11, an axial section of the brake-
cylinder and the improved brake-piston and
its stem; and Fig. 12, a partial plan and sec-
tion of the two train-pipes, their controlling
valves or cocks on the locomotive, and a por-
tion of the main reservoir. | |
This invention relates to the so-called “au-
tomatic’’ air-brake system, in which an air-

~ pump on the engine and a ‘‘ main air-reser-

40

volr’’ on the engine or tender are combined, .

by means of a train-pipe extending throughout
the train, with ‘‘auxiliary air-reservoirs’’ on
the several cars, brake-cylinders containing
pistons connected to the brake mechanism,and

- valve-casings, each containing an air-piston or

45

50

diaphragm sabject to the pressure of the aux-
iliary-reservoir air at one end and the train-
pipe air at the other end, and controlling the
movements of: a valve which governs the ad-

~mission of compressed air from the auxiliary

reservoir to the brake-eylinder and its subse-
quent discharge therefrom to the atmosphere,

and in which system the enginecr, by charging

#. :

| or venting the tr'aijn-pipe ab the engine, o'per-
a ; ates said valve-controlling pistons, so as to
-cause thesetting and releasing of the brakeson

the several cars. As usually constructed and
operated, when a small quantity of airis vented

ifrom the train-pipe at the engine, said valve-

controlling pistons move outward till they rest
against the end of a spring-rod and there stop,
in which position they eause the valve to tem-
porarily open the ‘‘scrvice’ or ‘‘grading’’

35

6o

poert and set the brakes with a moderate press-

.ure against the car-wheels; but when a large
| quantity of air is vented from the train-pipe

the pistons do not stop at the point where they
causethe opening of the service-port, but move
outward farther, compressing the spring of the
spring-rod, and causing the valve to open an-

{ other port, termed the ‘‘emergency-port,’’

which vents the whole auxiliary-reservoir
pressure 1into the brake-cylinder and sets the
brakes with full force against the wheels.

My invention comprises several improve-
ments, which are capable of separate or con-
joint use, and which are respectively designed
to 1mprove the operation and promote the
practical efficiency of such system and to rem-
edy practical defects heretofore found to exist
1n it. Among the mostserious of such defects
are the following, to wit: First, ‘‘grading?’—
that 1s to say, the setting and holdingof the
brakes under a moderate pressure for a con-
siderabletime,and the increasing of such press-

ure at wiil,while the brakes are set and with- §

out releasing them, for the purpose of ‘¢ slow-
ing-up’’ a train or easing it down a grade—
has not been able to be satisfactorily accoms-

‘plished by the engineer through the manipu-

lation of his charging or discharging cocks on
the locomotive; secondly, the air-reservoirs
have been liable to become exhausted, particu-
larly on long downgrades,and thereby the whole
air-brake system to become inoperative and
useless atthe very time when it is most needed;
thirdly, the valve-pistons have been liable oe-
casionally to stickimmovably in their casings,

/3

VO

and the entire apparatus to be thus rendered

uncontrollable; fourthly, when, at the end of
a trip, it becomes desirable to exhaust the
compressed air from the auxiliary reservoirs—

or, as it is technically termed, ¢ bleed”’ them

oft—the engineer has not been able to accom-
plish 1t by his pressure-controlling cocks on

1CO
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- the engine, but has been obliged to send men.
'ﬂong the train to open speeial cocks provided |
-~ {or the purpose, and again to close said cocks
preparfmtmy to recharging the reservoirs for a |
5 new trip, and,fifthly, the heavy brake: plsmns;
~have been liable to. gradually wear away ab |
~their lower edge and permit the compressed-:

‘m' to leak from the brake- cylinders.-

' le 1‘.4-1')5_81;011-5 -or ‘diaphragm and 1ts associated
~valve or:

fouter?” end to signify the eud or sade Slﬂ}J eu}

to the train-pipe pressure. . .

- The several improvements by “hl(’.‘h I ac-.%é
‘complish the novel and important results
above referred: to consist, first, in a govern- | -
o _'23 ing-valve having a new construction and mode:
orof- operatlon whereby the -engineer 1s able-
~ab will to open the service-port and set the
~brakes, and then close 1t and hold them set for |
'mylengthGftlmeth%themaydesu*e,andlfthes.
f-:;;.;;30 brake- -pressure should: leak off, or he shounld |
- desire to increase it, to again open said port
cand supply the pr essure desired as often as he }
B may wish-and hold -1t thus applied: without:
~meanwhile allowing the brakes to be released; |
35 Secondly in a Supplementfuy air-pipe extend-

ing from the locomotive and communicating
w1t11 all the auxiliary reservoirs on the train
through ports preferably provided with re-
taining-valves, whereby, through the manipu-

10 lation of a suifable cock or coclzs on the en-

gine, the air-pressure in the several auxiliary
raservoirs may be incereased or reduced at will

~__~—"1n order to operate or assist in operating the

governing-valves, theauxiliary reservoirs may

45 be bled off at any time without sending men

along the train for that purpose, the air-press-
ure in all the auxiliary reservoirs will always
be perfectly equalized, and when the service
or emcrgency ports are opened a ‘‘straight-

o alr’’ communication, controlled by the cocks

on the engine, will be thereby established from
the main reservoir or the air-pump directly to
every brake-cylinder along the train, through
which the air-pressure upon the brakes may be

5t increased or controlled at will so long as said

ports remain open; thirdly, in an improved
construetion of said retaining-valves and an
improved combination of them with the sup-
plementary traln-pipe and the auxiliary res-

Go ervoirs,whereby they operate to hold their re-

qpectwe ports normally open for the passage
of air in either direction; but in case of the
uncoupling of the cars, or the rupture of the
supplementary pipe or any of its flexible hose-
5 connections between the cars, they instantly
close their ports and prevent any loss of air
from said reservoirs or from the brake-cylin-

| open air to reiease the brakes.

In the dmmngw Amdleates Lhe well known

tem the ‘“main train-pipe.”’.

t ders; feurbhly, inan lmpmvement connected
with the main train-pipe,whereby the venting =~ -,
~of its air for the purposes of an *‘emergency- 7o
stop’”” will be rendered more quickly eftective
!;throughout the train; fifthly, in an improved
“eonstruction of the. _bmlge:c}lmder and its pis-. oo
~ton and piston-rod,for the purpose of prevent-
- occening theleakageof air from said eylinder, and,
~In the following specification, for conven-}
o100 1e_ncez “of des_cnptm_u I :shall use the term
= Haoverning-valve? to indicate the combined

me
‘sixthly, in certain otherimproved devices anda-z-v@
{ combinations, bhereinafter deseribed, and more
s-partlculdr'ly pomted Oub n the cmlms heret&:;f,;:,;:
'appended | |
ralves, arranged in the valve-casing | -
~ under each car, and opemtmg to govern the:
| 15 admission of compressed air into the brake-
~oceylinder and s its subsequent discharge there-:

~ from, and with reference thereto I shall use
~the ‘term *“inner’’ end to signify the end or |
"'side“subjecu to the reservoir-pressure, and |

‘8o
train- :pipe of the ‘automatic aiv-brake sys- .. .
tem, through which the engineerisaccustomed -
‘to control the movements of the governing- -~
-yalves; and which I term 10 my lmpreved sys

Bisthebrake: (:5 1mder conimm ng the bmke-

| ;plston B, - | B

U 18 the- auX]lnry resewou, and D is thetn::_.
-casmﬂ* or box w hleh mcl@ses the govermng- SR
: valve apparatus.. --

“tovent from the auxiliary reservoir into the ¢g - -
“brake- cylinder'to set the brakesand subse-: - o

: QO
~Theauxiliary: rcswvons are prefembly ﬁlledu9 SRR
| from the main train- -pipe; and suitable ports
Or passages controlled l}y thegoverning-valve -
~permit the compressed air at the pr oper times. o

quently to exhaust from said eylinder to the -

neected to and operating a valve, I
opens and closes said ports, the plston being
subjeet ab its outer end to the pressure of lslle
air in the main train-pipe and at 1ts 1nner
end to the air-pressure of the auxiliary reser-
voir, and standing normally at the inoer end
of its traverse, in which position of the gov-
erning-valve a passage, (i, that leads from the
brake-cylinder is caused to communicate with
the open-air port or exhaust G' by means of
an elongated recess, g, in the side of the valve
L, and the brakes are consequently released.
By venting a little air from the main train-
pipe at the locomotive the engineer causes
the superior pressure then 1*emaining in the
auxiliary reservoir to force the governing-
valve outward until, after having put the re-
cess ¢ out of communication with one of the
two passages G G/, and thus closed the exhaust
from the brake-cylinder, 1t rests against the
spring rod or stem I, in which position a ‘‘serv-
ice-port’’ or “‘grading-port’’ or passage, ¢, ex-
tending through the valve L, communicates
with the passage (z,leading to the brake-cyl-
inder. Thereupon the compressed air vents
from the auxiliary reservoir through the pas-
sages ¢ ( into the brake-cylinder to set the
brakes, and continues thus to vent until the
air-pressure at the inner end of the govern-
ing-valve falls below that at the outer end,
and thegoverning-valve, in consequence there-
of, moves inward and closes communication
between the passages ¢ . In order now to

hold the brakes thus set for any considerable

The govern-
ing-valve, as heretofore generally construeted,
§ GOIISIStS of a piston, (or dmphlagm,) F, con- 100 = -
Whleh

1C5

11O
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120
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tlme, itis of course liecessary: that the govern- | the spring
follows:

ing-valve should cease to move inward assoon

-~ as itshall have cut off communication between

the passages-e G-—or, in other words, closed
the service- port—because if it should con-

tinue to the inner end of its traverse it would |

- placethe passages G ¢ G in communication, or,
~1n other words, open the exhaust and immedi-

10

ately release the brakes. The difficulty has
been to stop the governing-valve at the proper
place, for the reason that a preponderance of
air-pressureatits outer end sufficient to initiate

- 1ts Inward -or return movement is 01d1nar11y
- gSufficient to carlylt clear back to the inner end

15

2C

of 1ts traverse. - Attempts have been made to
overcome this djfﬁculty by arrangingasupple-
mentdry puppet-valve to open and close the
passage e through the main valve, giving the
actuating-pistonaslight play or *‘lost motion’’

with respect to the main valve and utilizing

" this independent play of the piston to operate

20

the supplementary valve for the purpose of
opening and closing the passage through the

A " main valve, whereby it was expected thab the
25

first slight preponderance ofair-pressure which

should occur at the outer end of the piston
would be sufficient to start it back to the ex-
~ tent of its lost motion, and thus seat the pup-

~pet-valve and stop the further escape of air:

from the reservoir to  the brake-cylinder,
but would be insufficient to overcome the fric-

~ tion of the main valve against the wall of the

casing, and therefore that under such condi-

~ tions, the piston would smlp]y seab the pup-

pet-valve and then stop until, by the admis-
sion of greater pressure through the train-

- pipe, theengineer should forcethe piston with
-~ both of its connected valves to the inner end

10

45

5

of their travelse, and thus release the brakes;

but experience has shown that the frietion ot'
‘the main valve and that of the piston itself

against the walls of the casing are uncertain
elements, and that a pxeponderance of air-
pressure sufficient to overcome.the latter is

quite liable to overcome both and return the |

governing- valve at once tothe brake releasing

‘position, or.else, if not, is insufficient to hold
- the puppet- valve pwpelly seated, and hence

allows the reservoir-air to contmue leaking
1ato the brake- cylinder.  This pra,(,tlcal difti-

culty, whicli has hitherto proved insurmount- .
~able in the automatic air-brake system, is

 entirely overcome by my improvements,

Jd

650

wherein I introduce two new principles or

modes of operation,which, for their respective
purposes, may be used mdependently of orin
conjunction with each other.

My first improvement consists, broadly, in
operating the main valve by means of a piston,

(or diaphiragm,) wbich Ishallterm the * main
piston,”’” and operating the supplementary
~valveto preliminarily open oreclose the passage

through ¢he main valve by means of a mem-
ber which, for that purpose, movesindepend-

ently ofany movementofthe main piston. The
~preferable constructionisshown in Fig. 1, and
(e*zeludmg from consideration for the ple&ent .

| piston.
pressure against their ends; but: the supple-

K shown in said drawing) is as

F* isa chamber formed in the main plStOIl

F and communicating with the air- spaces at
the ends of said piston.

F’ is a piston, (or diaphragm,) which Ishall

term the *‘supplementary piston,’’ arranged in
the chamber I 8o as to have a limited move-
ment or play therein, and connected to the
Supplementary slide- Valve E by a stem, I
and pin ¢*. The main valve B is in the form
shown by the cross-section, Fig. 2, and is held
to its seat by a spring, %
The stem F* of the main piston I is prefer-

ably made tubular, slotted, or bifarcated to
accommodate the main va,lve and guided at

‘its inner end by a cross-head or spider, ¥, at-

tached to and sliding with it, and so con-
structed as not to obstruct the movements of
the air. The stem F° of the supplementary
piston extends through the hollow stem F*and
passes through the cross-head F¥°, which also
serves to gulde it in its mdependent move-
ment. A spring, E?, holds the supplementary
slide-valve E pressed agalnst the main valve.
Thus constructed the Supplementary plston
moves back and forth with the main piston in
the general traverse of the.latter, but has, to
the extent of its limited motion in ehﬁ.mber F2
a limited movement independently of the main
Both pistons are actoated by the air-

mentary plston is 80 packed and its valve I/
so applied that, together, their independent
preliminary mdvement will be subject to less
frictional resistance than will the movement
of the main piston and its eonnected main
valve, and therefore they will perform this
plehmmaly movement under the influence of
a preponderance of air-pressure so small as

piston and valve. This result can easily be

| obtained by packing the main plston as usual,

with the ordinary metal ring-packing, f, and

the supplementary plsmn Wlth leather or other
| soft packing, /7, or by using astronger spring,

E’, to hold the main valve against its seat than
is employed in connection with the supple-
mentary valve. The two pistons may also be
made differential, so that under the same air-
pressure the one which actuates the supple-
mentary valve will move more readily than
the one which actuates the main valve.

The operation is as follows: In the normal
position of the governing-valve apparatus
(which consists, in this instance, of the two
pistons and valves) the supplementm vy valve

| will hold the passage e through the main valve
closed; but when the engineer vents a little

air from the train-pipe A the preponderance

of pressure thus caused at the inner end of

the governing-valve will first move the sup-

JAS

/73

30

35

Q0O

ICO

105

| to be practically insufficient to move the main

110

[15

I 20

125

plementary piston outward independently of 130

the main piston, so as to open the passage e,
and will then move both pistons together out-

ward till the governing-valve appamtm rests

against the spring-stem 1., in which position




10

s
o of the engineer.

‘the open passage e will be in line with the
‘air-passage G, and the reservoir-air will pass
‘into: the brake-cylinder to sct the brakes. |
‘Now, as soon as the air-pressure at the inner |
end of the governing-valve shall have fallen:|
- slightly below that which remains at the outer
- end, the preponderating pressure at the outer {
 end will move the supplementary piston in- |
- ward and close the passage ¢ before the ditfer-:
ence of air- pressure: has: beeome sufficient tOz

. start the main piston back, and the govern
- ing-valve 'will thus hold the service or grdd
. ing port closed without opening the brake-re-:
“lease port—a position of things which may be
maintained for an indefinite: pellod at the will |
In this construection: it is
‘unneeessary to give either valve any lost mo-.
“tion with respect to:its actuating-piston, and.
“a sufficient differential in favor of the supple-
~mentary piston will be established, independ-
- ently of the difference of friction. by making
- 1ts exposed and eftectivearea larger thanthat

- of the main piston, or by so fitting the sur-

- faces of the main piston and the f:tLIll L to

28
- clude air frow between them ap~ chus tempo-:

each other that when in contaet they will ex-

~ rarily reduce the eltective area of air- presasm e
i arramat the main piston. |

30‘ ‘ : . : /
s preliminarily  moved by the main. piston.

"It will be observed tlmt h@lh 1L the old;
;cm}&bl-uetlon,- where the so p-ple;m,ntm y valve

~while the latter:1s passing through: the range

335
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ooofits lost motion - with respect to the main

alve, aud inmy new: construction, where the

supplementary valveis preliminarily moved

by a mechanical element which has a motion
independent of the main piston, an actual pre-
ponderance of air-pressure at the outer end of
the governing-valve 18 required to close the
passage ¢ through the main valve, and is the
only force by which such closing is effected.
My second improvement consists, broadly,
in providing another and different source of
power to preliminarily close, or aid in closing,
the passage e through the main valve, and in
adapting means to praetically apply that
power for the purpose referred to, to the end
that the supplementary valve may be moved
to close said passage before any effective pre-
ponderance of air-pressure 18 established at
the outer end of the governing-valve, for ex-
ample, while the air-pressure ls_eqmlued at
both ends of said valve,or is even slightly less
at the outerthanattheinnerend. Intheappli-
cation of this new prineciple 1 preferably em-
ploy aspring to furaish theadditional power,
combining such spring with the piston which
actuntes the supplementary valve to prelimi-
narily elose the port through the main valve
in any suitable way, whereby the outward
movement of said piston under the influence
of the reservoir-air, to open the service-port,
will compress the spring and open the passage
e, and, when the air-pressure on both sides of
the governing-valve becomes substantially
equalized, the spring will react and move, or
aid in moving, the supplementary valve back

to close said passage.

The principle isclearly

illustrated in Figs. 3 and 8, which represent -

i

|
*.

the old construction of governing valve appa-
ratus,wherein one and the same piston oper-:
ated both the main: V"IIVG and the. Supplement
warvvalve.: N T -

Kis:the sl}llnb..arrmwtd in Imr 3 at the:
lower end, and in Fig. 8at the upper end, of
the piston and ;piston-;st:em.; | |
case the spring acts agains$ a: projecting rod
or plunger, I, that has a limited movement
coincident with or slightly greater than the
limited  play: of the supplementary valve in
opening and closing the passage ¢. Inthelat-
ter case the spring is arranged: between anut, -
I',attached tothe upperend ofthe piston-stem, .+
and a guide.bar or plate, B°, attached to or
resting upon the upper end of the main valve.
In either case,:

when the eugineer

spring tends o move: the: plst(m F back far

}

!

back to open the brake-release port until the
encoineer shall have increased the pressurein
the train-pipe A for that purpose.
Onegreatadvantage in preliminarily closing
the passage ¢ by a force which 1s free to act
for that purpose before the pressure at the in-
ner end of the governing-valve 1s reduced ma-
terially below that at the outer end arises
from the fact that with such construetion the
sapplementary valve will close earlicr, and a
less quantity of reservoir-air may ther LfOIL be
vented into the brake-cylinder, and hence the
brakes cau be set with a comparatively light
pressure against the car-wheels, which isvery
desirable for grading purposes where the speed
of the train is to be merely slackened more or

less.

I have found that with my improvement the
brakes can be applied and held for an indefi-
nite period ata pressure as low as from three
to five pounds persquare inch of brake-piston
surface. Anyotherarrangement of thespring
which will enable it to effect or aid in effect-
ing the preliminary closing movement of the
supplementary valve (whether it also operates
to open said valve or not) I regard as coming
within the limits of this part of my invention.

Taking these two new principles—to wig,
that of preliminarily operating the supple-
mentary valve by a member which 1s capable
of moving independently of the piston which
operates the main valve and that of employing
a force independent of the air-pressure to aid

70

TIn the former

vents air
from the train-pipe A to open theserviee-port, .
the piston I¥, in the act .of moving outward ... .
againsttheendofthespring-stem Lycompresses - -
thespring K and opens the passage e, 'Theres-
ervoir-air now: rushes into the brake-cylinder:
until the air-pressure at the inner end of the =
governing-valve has sufficiently: decreased to .+ -+ -+
allow the spring I to' aet; whereupon said: .
enough to seat thesupplementary valve Fand 95 o
close the passagethrough the mam valve; but, -
there being no preponderance (or, SR
event,no large preponderance) of air-pressure . -

at the outer end of the governing-valve,there :
is no possibility of the main valve I moving .

Qo

ln ’lllyiz;-.
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in moving the su pplementary Valveué-lny third

Improvement consists, broadly, in combining

- them both together in one and the same gov-

W]

erning-valve apparatus. This improvement
18 illustrated in Fig. 1, in which the two pis-
tons and valves, constructed and applied sub-
stantially as hereinabove described, arc com-
bined with a spring, K, which is so arranged
that when compressed by the movement of the
supplementary valve to open the passage e it
will tend by its spring action to foree said

valve back and close said passage, any ar-

15

rangement that will produce this result bein
within the limits of the invention, but the
preferable mode of -construction being that

~which Is Indicated in the drawings; and I may

here remark that in all cases, especially when

~ the two pistons are employed, I prefer to make

2C

the supplementary valve in the form of g
slide-valve, for the reason that it closes the
port or passage more tightly than any other
form of valve under slight pressures of air and

- 18 less liable to be held open by particles of

- 25

- before the air-pressure at the outer end of the
30

35

40

dust. = With the two principles thus combined
I am able to control the frictional resistance
of the supplementary valve, so asto insure its
closing before'the main valve moves, and I
am able to close it against or over its port e

governing-valve apparatus is able under any

circnmstances to disturb the position of the
-main valve; and hence I am able not only to

apply my grading pressure from a minimum
of four or five pounds up to the maximum of
equalization with theauxiliary reservoirs, but
to hold 1t thus applied for any desired length
of time with absolute certainty,(ordinary leak-
age from the brake-cylinders only excepted.)
I have found in practice that when two pis-
tons are employed and the spring K is made
a little stronger than is necessary for its pur-
poses. the two valves will move outward to-
gether till the main piston strikes the spring-

-stem L, and the supplemental valve will then

vy move outward independently of the main

valve and open the passage e.

- By arranging the spring K substantially as

~ Indicated in Figs.1 and 8-~thatistosay,in such

manner that when the piston F isseated against
the stem L and the spring K is compressed by
the superior alr-pressure at the inner end of
the governing-valve its reacting spring force
tends simultaneously to force the main valve
outwardandthesupplementary valveinward—
not only is an essentially new mode of opera-

‘tion imparted to the structure, but thereby an

“1mportant practical result is produced—to
~ wit, that the spring both acts to hold the main

60

valve from moving and to move the supple-
mentary valve with relation to it, thus prac-

tically insuring the complete and effective
~ closing of the passage e without permitting -

the main valve to move inward at the same

‘time. With regard to any possible outward

movement of the main valve under the action

of the spring K atsuch time, this is prevented
~1n the arrangement shown in Fig. 1 by the

J
[ ]

spring L/, and in the arrangement shown in
Fig. 8 by the spring-stop m (hereinafter de-
scribed) plus the friction of the main valve 7c
against the casing.” The preferable arrange-
ment 18 that shown in Fig. 1, where the spring

K is placed between the two actuating-pistons,

SO as to react equally, but in opposite direc-
tions, against them, and thereby against the 75
valves which they control. -

- The employment of a slide-valve for the pur- .
poses of the supplementary valve enables me |

to effect a further and important improvement

g | in the means for charging the auxiliary reser- 8o

voirs with compressed air from the main train-
pipe A. To this end I connect the air cham-
bers or spaces at the opposite ends of the gov-
erning-valve by a passage, H, in the wall of
the casing D, (shown in dotted lines in Fig. 85

1,) provide in the main valve E a port or pas-

sage, ¢, (alsoshown in dotted lines,) which will
communicate with the inner end of the passage
H when the governing-valve is at its normal
position, and arrange the supplementary valve go
so that it will then hold the passage ¢ open to
the passage H when the passage ¢ is closed
and closed when the passage ¢ is open. When,
therefore, the governing-valve is at its normal

“position, the passage H ¢ is open and the aux- g5

iliary reservoirs will fill from the main train-
pipe; but the instant that the train-pipe press-
ure begins to be reduced for the purpose of
setting the brakes the supplementary and ex-
tremely-sensitive valve E' will close the pas-
sage ¢ and cut off further communication be-

10D

‘tween the train-pipe and auxiliary reservoirs.

fore to pack the pistons more satisfactorily,

|

valve in the refilling-passage.

In thus guarding the refilling - port H ¢ by
means of a valve more sensitive than the main
valve E, I prevent the possibility of air vent-
Ing back through the passage H from the aux-
1liary reservolr to the train-pipe A when the

I1CH

pressure of the latter is but slightly reduced.

It also enables me to fill the reservoirs through
a passage in the wall of the casing, and there- 11c
and it dispenses with the necessity of a check-
The refilling-
passage H 1s similar to that described in Let-

ters Patent No. 382,031, granted to me May 115

1, 1888, and shown in Figs. 1, 3, and 4 of that

patent. The passage H ¢ being open when
the brakes are off, it then furnishes not only

‘a refilling channel, as aforesaid, but also an

equalizing-passage, through which all the aux-
iliary reservolirs communicate with the main
train-pipe, and thereby with each other, and
thus an absolutely uniform air-pressare is as-
sured throughout the system so long as the
brakes are off. | - | |

- As an independent improvement, a spring-
stop may be employed to temporarily hold
the main valve K in any desired position with
relation to the service-port or the brake-re-.
lease port, or both. To this end I makea de- 130

120
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pression or series of depressions, m/, in the
surface of the valve Eorin its actuating-stem
or other connections, preferably giving the
walls of thedepressions an inclined or dishing:
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form, and I arrangeaspring-stop, m, (or, if pre-
ferred, a series of them,)sothat when the valve
reaches the position in which itis desirableto
temporarily hold it the spring-stop will enter
one of the depressions and tend to hold the
valve from further movement; but 1f a sufii-
ciently-inereased force be brought to bear on
the valve to move it along its traverse the
spring-stop will ride up the inclined wall of
the depression and release the valve. The
spring-stop may be made and applied in a
variety of forms, some of which are shown in
the drawings. In Figs. 3,4, and 8 it consists
of a rod, m, pressed inward through the wall of
the casing D by a spring, m% arranged in a
cap, M, which is screwed air-tight into the
outer surface of the casing. In Fig. 91t con-

sists of a spring, m, affixed to the inner wall
of the casing, so that its free extremity, suit-

ably shaped for the purpose, will bear against
the side of the valve stem and successively en-
ter the depressions m' therein.. The precise
form and arrangement are immaterial so long
as the spring is adapted to exert at a prede-
termined point or points in the traverse of the
main valve a resistance which is greater than
18 exerted against 1ts movement at either side
of said point or points, and thereby to yield-

ingly lock or engage with said valve at such

point in the manner and for the purpose sub-
stantially as above indicated. It is obvious
that the position of the depressions and stop
may be reversed—that is to say, the stop may
be carried with the valve and the depressions
arranged in the wall of the casing—without
departing {rom the principle ¢f my invention,
and that projections may be substituted for
the depressions. I arrange one of these de-
pressions where 1t will act to hold the valve
1n its normal position, with the brake-release
port ' open; another where 1t will hold the
valve at the serviee-port, and, if desired, an-
other where 1t will hold the valve between
the service-port and the brake-release port,
with both of said ports closed; but any one
or moreofthe locking-depressions above speci-
ficd may be omittedand only the other or oth-
ers used, 1f the constructer prefers.
various positions are respectively illustrated
in Figs. 3, 4,and 8. Thisimprovement may be
applied with or without the supplementary
valve. 1t acts cntirely upon the main valve
to hold the latter temporarily at any desired
point in 1ts traverse; but when the supple-
mentary valve 1s also used 1t co-operates with
both, holding the one properly in place while
the other is moving to a new and predeter-
mined relative pOSltlon

As an independent improvement, when the
two pistons are employed, I provide one of
them with a soft packing-ring, f* and the

other with a raised ring or bead, /7, adapted to
seat on the soft packing-ring when the passage
e 18 opened. This device, in connection with
the spring K, performs a twofold function, to
wit: First, 1t packs the joiut between the two
pistons absolutely air-tight when the emer- |

These
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sency-portis open, thereby preventing the air
under the great difference of pressure then ex-
isting from leaking through into the comparas-

| t1vely empty train-pipe A secondly, with re-

gard to theinward movement of the pistons, 1t
tends to establish a small initial differential
of air-pressure in favor of the main piston,
which, however, instantly disappears when
the surfaces f* f* separate from each other.
The force of the spring K being preferably
adjusted so as to slightly overcome the differ-
ential action caused by the contact of the sur-
faces * f?, the supplementary piston will com-
mence £to move inward before the main piston,
and the instant that this initial movement
causes the surfaces f* f* to separate from each
other the opposing differential action disap-
pears and the supplementary valve I shoots
back with inereased force and eloses the port
¢ perfectly air-tight, notwithstanding the fact
that at the instantof elosing said port the fric-
tion upon said valve 1s somewhat greater than
at other times in consequence of the air-press-
ure over the port. With the two pistons F I/
arranged as shown in Fig. 1, there will nor-
mally be a differential action in favor of the
piston I so long as the latter is free to move
independently of the other, owing to the fact
that the chamber F* communicates fr cely with
the air-spaces at the ends of the governing-
valve, and als> owing to the seating of the
main piston on the stem L, and the ring and
bead f? f° will merely vary the amountof this
differential with theeffeet and for the purpose
above referred to.

An independent and 1mportant improve-

ment consists in a supplementary train-pipe, -

N. connecting the several auxiliary reservoirs
to each other and to the air-pump and main
reservoir on the engine and tender by an air-
passage which 1s not under the control of the
coverning-valves, but normally 18 open from
end to end of the train and filled with air un-
der the same pressure as the air in the auxil-
iary reservoirs. By means of a cock or cocks
on the locomotive the engineer can fill this
pipe from the main reservoir O or the air-
pump, hold it elosed, vent its contents to the
atmosphere, or open an equalizing-passage
between 1t and the main train pipe A. The
two train-pipes A N enable him to vary the
air-pressure at either or both ends of the gov-
erning-valve at will and to simultaneously re-
duce the pressure on one side and increase it
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on the other, said valve being held between

the two opposing pressures and controlled by
varying either.

In the practical operation of the brake sys-
tem the supplementary train-pipe N performs
several important functions, to wit: First, it
preserves an absolute uniformity of air-press-
ure in all the anxiliary reservoirs along the
train at all times, thus insuring the uniform
action of all the governing-valves; second,by
venting it to the atmosphere all the auxiliary
reservoirs, together with the brake-cylinders
and main train-pipe A, can be ‘‘bled off’’ by

125
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thé_ engineer wri”t;houb sending men along the
train for that purpose; third, its contents be-

- 1ng normally in communication with those of
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the auxiliary reservoirs, it operates to the ex-
tent of its capacity as an enlargement of the
auxiliary-reservoir capacity; fourth, by idn-
creasing its air-pressure abovethat of the main

“train-pipe it can” be employed at any time to

force the governing-valves outward and set

the brakes with any desired degree of brake-

pressure, or to increase their pressure as little
or as much as may be desired after they have
been preliminarily set by the action of either
traln-pipe, or to restore any pressure lost by
leakage from the brake-cylinders; fifth, by re-
ducing its air-pressure below that of the main
train-pipe, when the brakes have been set; it
will at any time enable the pressure in the
main train-pipe to force the governing valves
Inward and release the brakes:; sixth, by simul-

taneously increasing the pressure of the one

pipe and reducing that of the other the brakes

can at any time be set or released far more

quickly than by the action of either pipealone ;
seventh, 1t enables the engineer to refill his
auxiliary reservoirs and keep up their press-

ure at all times, and whether the brakes be

set or released at the time, for even when they
are held set by grading pressure the engi-
neer, by first opening' the equalizing-passage
between the two train-pipes, can fill both of
them and all the auxiliary reservoirs without
disturbing the positionofthe governing-valves,
and therefore without releasing the brakes or
affecting their pressure, or he can, without re-
filling, ho!d the brakes thus set for an indefi-
nite period; eighth, it enables him to fill or
refill the auxiliary reservoirs aliost instanta-
neously, for the reason that its carrying ca-

pacity is many times greater than that of the !

necessarlly small refilling-passage H ¢, which
leads from the main train-pipe; ninth, it pre-
vents any accidental reduction of the main-
reservolr pressure from rendering it impossi-
ble to release the brakes except by the slow
action of the air-pump heretofore necessary in
such case; tenth, when the emergency-port is
open and the brakes therefore set with the full
available pressure of the auxiliary reservoirs,
a ‘‘straight-air’’ passage will be open from the
brake-cylinders to the engine by means of the
pipe N, through which the brake-p ressuare may
be increased to any desired extent by venting
alr from the main reservoir or the air-pump

into the supplementary train pipe; eleventh,
‘1n copjunction with the main train-pipe it in-

creases the effective means for forcing the gov-

~erning-valves to move, if any of them should

accidentally stick at any part of their trav-
erse. Cocksnn'are represented in Fig. 12, by
which the engineer. may control at will the
pressure 1n the two train-pipes. |

- The cock » In the wain train-pipe is of the
form usunally employed for that purpose. The

cock »n" in the supplementary train-pipe is of
very similar character; but its discharge-vent
n* 18 preferably smaller, and it also connects

1

“—

with a small equalizing pipe or passage, #°,
extending to the main train-pipe. Its cou-
struction is so clearly shown in Fig. 12 that
further desecription is deemed unnecessary.

- Hven if by the jar of the running train any
governing-valve should at any time, when the
air-pressure at both of its ends is equal, work
outward In Its casing until its piston rests

‘against the spring-stem I, no harm will re-

sult, for the supplementary valve K’ will hold

-the service-port closed so long as the pressare
remains equal. When the spring stop m is

employed to hold the governing valve in its
normal position, however, no such accidental
displacement can occur. )

In Fig. 4, instead of employing separate

passages 1n the governing-valve to register:

with the passage G for the purposes of a serv-
ice-port and an emergency-port, respectively,
I make use of a single clongated passage,
which I have marked e ¢ toindicate its double
function. This passage may be made larger

~at or near i1ts inner thau at its outer end, in or-

der to allow the air to pass more freely into
the brake-cylinder for the purposes of an
emergency-stop than for service-stops or grad-

‘ing. This elongated passage is, however,

merely the equivalent of the two ports—serv-
ice and emergency—permitting of the deliv-
ery of air to the brake-cylinder both upon the
first outward movement of the piston and after
1t has made a further movement in overcom-
ing ‘a greater resistance by depressing the
spring-stem L. |

In connection with the supplementary train-
pipe the well-known coupling-hose may be
used between the cars to unite its sections, and
may be provided with the ordinary retaining-
valves, which close automatically when the
hose 18 uncoupled, thereby preventing the de-
pletion of the aaxiliary reservoirs at such
times; but whether such coupling-valve be
used or not, I prefer, also, to employ a new
retaining~valve of my own invention, prefera-
bly arranged in a connecting branch, N’, be-

FAS.
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tween each auxiliary reservoir and the main

line of the supplementary train-pipe, and
which, while normally open, will close auto-
matically whenever theair-pressure in the sup-
plementary pipe is suddenly reduced a given
namber of pounds from any cause whatever.

The essential characteristics of this new re-

talning-valve are that it shall open toward the
auxiliary reservoir, shall be held normally
open by a predetermined spring-pressure,anl
shall be adapted to close. only when the re-

IL5
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duction of air-pressure behind it is so sud-

den. and decided that the resisting spring-
pressure wili be overcome and the valve seated
before equalization can take place through the
valve-port. The best form in which I have
contemplated the application of such valve
is that represented in Fig. 6, in which Q is
a valve-casing provided with an annular
valve-seat covered with leather, rubber, or
othersoft packing,q. Risa valve,sliding inthe

| casing ), and normally pressed away from its
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i seab ¢ by meansof aspring, R, whichalso holds
i thepacking in place,and risa passagethrough
- oraround the sides of the valve. 'When ‘the
11 valveisseated on the packing ¢, its imperfo--

s rate bottom closes the pipe or valve-port and :
i actsasacheck-valve to prevent the refloxiof atr
i from the auxiliary reservolir: into the sapple-

U mentary train-pipe. When'the air-pressure
0 1n the supplementary pipe! plus the pressure

1o of spring R’ exceeds the back-pressure of the
o alr from 'the auxiliary reservoir, the valve un-
i seats, thierair-priessure egualizes on both sides
o otity and the spring holds it unseated, leav- |

it phere, and said reservoirs may in this.way be |
20 entirely empticd.  On the other hand, if a

hritities from the supplémentary train pipe; the
0 pressure of the auxiliary-resérvoir air will an-
1125 stantly overcome the spring | I and close ‘the .
0 retaining-valve; and no escape of air from said |
0 reservoirs will take place. - Iprefer toso pro-
1o portion the resistance of thespring R and the
o hosige of  the vent #' that even If the latter be |:
130 thrown wide open the air will not escape {rom
ovonnithe piper fast cenough to close the: retaining-
oo ivalves, in which cease the retaining-valves will
iiiiitake careof themselves, and the engineer need
ooriinoteoncern himself about them. 1 have found |
1035 thati byadjusting the springs R to act against
i the retaining-valves with-aforee equal to from

two to five pounds ailr- pressure per square
inch satisfactory results are produced. T'his
form of retaining-valve may also, if preferred,
be employed at the ends of the pipe-sections
instead of the old form of coupling - valves
above referred to—an arrangement shown at
N?, Fig. b.

Heretofore the several governing-valve cas-
Ings D have communicated with the main
train pipe A through branchesd, perpendicu-
lar to the latter. In the improved forms of
air-brake belonging to this class and known
as the ‘‘quick-action’”” brake, one form of
which is represented in Fig. 1, the sudden
venting of the main train-pipe at the locomo-
tive for the purpose of an emergency - stop
is designed to open a series of local vents
- through the several governing-valve casings,
in order that the train-pipe air may escape
through the branches d, as well as from the
forward end of the pipe, and the emptying of
the pipe be thereby correspondingly hastened.
The violent rush of the air through the train-
pipe, however, tends to forece 1t past the lat-
eral branches toward the forward end of the
pipe, thereby more or less interfering with the
usefulness of the local vents for this purpose
aforesaid. 'To remedy this difficulty, I con-

struct the train-pipe, at the points where the
Jateral branches connect with it, insaeh man-
ner that the air in rushing through 1t will be
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| diverted or deflected into the lateral branehes o
ordirectlyintothevalve-casingsD,and thereby =
escape to theatmosphere by theshortest route. ;0.
| To this .end I provide within the main train. .. .
pipe, and opposite to each lateral branch dy an... ...
inclined deflecting-surface, «, preferably ar- -
ranged with its apexsubstantially inline with
| the center of the lateral braneh or passage, 8o 75 '
that the air rushing along through the tram.. ... ... -
pipein‘either direction will be deflected Into -+
| the mouth of the lateral passage. This may. .. ..
be accomplished in a varicty of ways—iorex- . ..
RERRRRE ample, by curving the main: pipe inward to- 8o
' ing the branch pipe open forthe passage of | ward the latéral branches; as shown in Fig. 35 1 1
' ig air in either direction. ' 1f, now, the air be | but I prefer to make the train-pipe straight, . -
0 slowly vented from the supplementary train-
ipipe at the eock 'y the anxiliary-reservoir air
S will pass thevalve and escape to the atmos- | oved inward i
and outward by a serew-stem, f, the bloek, .. . .
aF when serewed inward, operating as a valveto ...
1 conpling-hiose should burst or the train part, | closc the lateral branch ¢ and leave the train-. . ..

0 i and the alr suddenly discharge in large quan-

as shown in Fig: 7, and to arrange withinita .
sliding block, T, having the inclined surfaces ..
aforesaid, and capable of being: moved inward 85 . i

‘pipeunobstrucied, and when serewed outward -
to open the lateral branch and establish a de-.go. .. .
flecting devieceat the opposite side of the main . 1
pipe; asshown. Incaseany brakeshoulda¢- .

cidentally become disabled,the branch &, lead- - |

ing to its valve casing D, ean be closed by =

‘means: of the plug T, as described. Acut-off 95
cock, t, is alsoarranged in each of the branches

N,between the supplementary train-pipeand . -1
‘the auxiliary reservoirs, to enable the alrcom-... ...
munieation on that side of the valve-easing D
to be cutb off under the same cirenmstances. R
" 'When the engineer wishes to suddenlystop ... .
‘the train, he vents the main train-pipe sufyi- -
ciently to send the governing-valve oubward : 1

beyond the point where it opens the service-
port to the point where, having compressed
the spring L/, econnected with stem L, 1t puts
the emergency - port ¢ into communication
with the passage G and applies the full reser-
voir-pressure to the brakes. In thus moving
outward beyond the service-port in the quick-
action form of brake the main piston If, or
some part which movestherewith, strikes and
moves a valve, 1, (see Fig. 1,) to open a port,
2, by which airislocally vented from the train-
pipe under each car through an exhaust-pas-
sage provided with a valve which closes auto-
matically to cut off the exhaust from the train-
pipe when the pressure in the latter falls be-
low that in the brake-eylinder. Heretofore
said last-named valve has been constructed 1n
the form of a plug or puppet-valve. In my
present construction 1 enlarge the local ex-
haust-passage into a chamber, 3, immediately
ontside of the port 2, and construct said valve

in the form of a slide-valve, 4, which covers

and uncovers a lateral vent, 5, controlling the
slide-valve by a piston, 6, exposed on its rear
side to the pressure of the brake-cylinder air
(through the passage G) and on 1ts {ront to
that of theair in chamber 3. - Theslide-valve,
in addition to its normal function of cutting
off the local exhaust when the train-pipe is
sufficiently vented, prevents leakage and dust
(rom interfering with the properaction of the
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mechanism. Tn Fig. 1,in order to reveal the
exhaust-port 5, I have shown the piston 6 and

- slide-valve 4 retracted, although in the opera-

- tion of the brake they would ordinarily be |

sented in said figure.
Topreventdust from working into the valve-

- casing D through the exhaust-ports, I provide

[O

15

each of them at its outer end with a spring
dust:shield, which will close antomatically to
exclude dust from the port, but will open un-
der the pressure of the escaping air to allow
the exhaust to take place. The spring-shield
may be applied in a variety of forms; but I
prefer to make it in the form of a cap or plate,

- U, supported upon a stem, %, and ‘provided

20Q

23

30

-39

as shown in Fig. 10,

‘mally closed.

with a spring, «/, to normally hold it closed
agalinst the outer end of the disecharge-orifice,

FKig. 10 is a detached view, in cross-section,
of the well-known cylindrical discharge-ori-

\ fice or exhaust-passage opening outward from

the casing D to the atmosphere and inward

ab G’ in Fig. 1, and when applied to the train-

pipe exhaust opening inward at 5 in Fig. 1,
together with the improvement of the dust cap

or-shield U, attached to the casing D by the

stem u, with a light spring, «', to hold it nor-

By arranging a ‘“‘bleeding-cock,’’ v, in each

of the train-pipes under each car, employing

stop-cocks or retaining-valves at the ends of
the sections of pipe N, and placing a stop-
cock, w, at the end of each section of pipe A,

~ an 1mportant advantage results,to wit: When

40
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- ing the hand-brakes for that purpose.

50
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the locomotiye is to be detached or any part
of the train side-tracked, the cocks or valves
at the extreme ends of the train-pipes of the
detached cars can be preliminarily closed, so
as to retain the compressed air in their brake
system, and after the cars have then been de-
tached their brakes ean be set and released
several times successively by merely venting
a'little air from one or the other of the two
train-pipes, thus saving the trouble of operat-

functions of the two cocks v w or v N? may be

‘united in a single cock or valve, if preferred.

- In brake-cylinders a peculiar difficulty is
encountered in the effort to fit -the pistons air-
tight, from the fact that the piston-rods are
connected at their outer end to the brake-le-
vers, which, moving in the arc of a cirele,
give the piston-rods and pistons a slight os-
cillating movement during their traverse.
These pistons, too, are heavy, and their weight

~.7has always been supported entirely upon their
~ lower.'edge, which has, therefore, tended to

-wear ‘away and ultimately to produce a leak-

ageof air from the cylinder. Toremedy this,
I make the piston-rod B’ tubular from its

- inner nearly to its outer end, and center it

upon a stout steel bar, B which is- fastened
rigidly mto the cylinder - head and projects
through the piston-B’ into the larger cham-
ber of the hollow piston-rod, as shown. A

position repre-

The

pushed in so'as to close said port when the |
governing-valve stands in the

‘tially as described.

bearing-ring, b, rounded on its inner side, is
inserted into the piston, so as to fit and ride
upon the stem or bar B’. The weight of the
piston and a part of the piston-rod is thussup-

ported upon the steel bar, which centers the
moving ports and keeps them from unequal

wear without interfering with their necessary
oscillation, and which also,to some extent, re-
duces the frictional resistance against the pis-
ton. The function of the ring is merely to

contract the cavity of the piston-rod at or near

9
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its inner end, so as to enable the bar B®to -

properly guide the piston and yet allow the
piston and its rod to slightly oscillate on the
bar, and any other method of making this con-
traction may be substituted. |

It will of course be understood that the

drawings which illustrate the general princi-
ples of the improvements herein described
merely represent preferable forms of their em-

bodiment, which forms may be varied at the

30

pleasure of the constructer without departing

from the invention, so long as the essential
functions and mode of operation of the several
Improvements remain substantially as herein

set forth. |

Having thus deseribed iy invention, what I
claim as new, and desire to secure by Lefters
Patent, is— - I
- 1. In an air-brake system, the combination

| of the train-pipe, auxiliary reservoir, and
brake-cylinder with a governing-valve con-
-s1sting, essentially,of two valves,one of which

opens or closes a passage leading through the
other, for the delivery of the reservoir-air to
the brake-cylinder, said valves being operated
by separate pistons, one of which hasa limited
movement independently of the other, sub-
stantially as described. |

- 2, In an air-brake system, -the combination

of a main piston and a main valve operated

thereby with an auxiliary valve operated by
an auxiliary piston to open or close a passage
leading through the main valve, for the de-

livery of reservoir-air to the brake-cylinder

without necessarily moving the main valve,

substantially as deseribed. .

-

3. In an air-brake system, the combination

of a train-pipe, auxiliary reservoir,and brake-

cylinder, and a piston and a main valve oper-
ated thereby, with an auxiliary valve to open
or close a passage leading through the main
valve, for the deliveryof air from the auxiliary

‘reservoir to the brake cylinder without neces-
‘sarily moving the latter, and a spring to aid

the movement of the auxiliary valve, substan-

4. In an air-brake system, the combination
of a train-pipe, auxiliary reservoir,and brake-

eylinder, and a piston and a main valve actu-
ated thereby, with an auxiliary valve to open
or close a passage leading through the main
‘valve, for the delivery of air from the auxiliary
reservoir to the brake-cylinder without neces-

sarily moving the latter, and a spring whose
force is exerted in opposite directions against

| said valves, substantially as described.
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5. In an air-brake system, the combination
of a main piston and a main valve actuated
thereby with an auxiliary valve to open or
close a passageleading through the main valve,
for the delivery of reservoir-air to the brake-
cylinder without necessarily moving the lat-

‘ter, and a spring and auxiliary piston to move

the auxiliary valve, substantially as deseribed.

6. In an air-brake system, the combination
of a main piston and a main valve actuated
thereby with an auxiliary piston and an aux-
iliary valve actuated thereby to open or close
a passage leading through the main valve, for
the delivery of reservoir-air to the brake-cyl-
inder, and a spring whose force is exerted in
opposite directions against said valves, sub-
stantially as described.

7. In an alr-brake system, the combination
of a main piston and a main valve actuated
thereby with an auxiliary valve actuated by

‘an auxiliary piston arranged in a chamberin

the main piston, and having a limited move-
ment therein for the purpose of moving the
auxiliary valve to open or close a passage lead-
ing through the main valve, for the delivery
of reservoir-air to the brake-cylinder without
necessarily moving the main valve, substan-
tially as described.

S. In an air-brake system, the combination
of a main valve, an auxiliary valve to open or
close a passageleading through the main valve
without necessarily moving the latter, a main
piston having a tubular stem to operate the
main valve, and an auxiliary piston having a
stem which extends into or through the stem
of the main piston to operate the auxiliary
valve, substantially as described.

9. In an air-brake system, the combination
of a main piston and a main valve actuated
thereby with an auxiliary valve actuated by a
spring, and an auxiliary piston to open or close
a passage leading through the main valve with-
out necessarily moving the latter, one of said
pistonshaving a packing-ring, /* and the other
a bead, f*, adapted to operate substantially as
described. |

10. Inanair-brakesystem, the combination,
with the train-pipe and auxiliary reservoir
provided with a connecting-passage for refill-
ing the reservoir, of a piston and main valve
provided with a port for controlling said pas-
sage, and a sensitive auxiliary valve whose
movement opens or closes said port or passage
leading through the main valve, substantially
as described.

11. Inanair-brake system, the combination
of a piston and a main valve actuated thereby,
and having two passages leading through it—
one a port or passage, ¢, for the passage of air
from the auxiliary reservoir to the brake-cyl-
inder, and the other, ¢, for the passage of air
from the train-pipe to the reservoir—with a
sensitive auxiliary vaive to open or close said
passages without necessarily moving the main
valve, substantially as deseribed.

12. In anair-brakesystem, the combination
of a piston and a valve operated thereby with
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a spring-stop adapted to effect a greater re-
sistance to the movement of said valve at a
predetermined point or points in its traverse
than at other points in either direction there-
from by its engagement against a resisting stop
or depression upon the valve or its connec-
tions, substantially as described.

13. In anair-brake system, the combination
of a piston and a valve operated thereby with
a spring-stop adapted to apply a yielding
force in a lateral direction to resist the move-
ment of the valve and to vary the resistance
at a predetermined point or points in said
movement by its engagement againsta resist-
ing stop or depression upon the valve or its
connections, substantially as described.

14. In anair-brakesystem, the combination

- of a piston and a valve operated thereby with

a spring-stopadapted to applya yielding force
in a lateral direction to initially resist the
movement of the valve from its normal posi-
tion by its engagement against a resisting stop
ordepression uponthevalve orits connections,
substantially as deseribed.

15. Inanair-brake system, the combination
of a piston and a valve operated thereby with
a spring-stop adapted to apply a yielding force
in a lateral direction to 1nitially resist the re-
turn of the valve to 1ts normal position by its
engagement against a resisting stop or depres-
sion upon the valve or its connections, sub-
stantially as deseribed.

16. Inanair-brakesystem, the combination
of a piston and a valve actuated thereby with
the spring-stop m and the depression m/,
adapted to operate substantially as described.

17. Inanair-brake system, the combination
of a piston and a main valve actuated thereby
with an auxiliary valve to open or ¢lose a pas-
sage leading through the main valve without
necessarily moving the latter, and a spring-
stop to resist the return or inward movement
of the main valve at a predetermined point or
points in its traverse without resisting the in-
dependent movement of the auxiliary valve
by 1ts engagement against a resisting stop or

depression upon the main valve or its connec-

tions, substantially as deseribed.
18. Inan air-brake system, the combination

of a piston and a main valve actuated thereby

with an auxiliary valve to open or close a pas-
sage leading through the main valve without
necessarily moving the latter, and a spring-
stop adapted to apply ayielding force in a lat-
eral direction to resist the return or inward
movement of the main valve and to vary such
resistance at a predetermined point or points
in sald movement without resisting the inde-
pendent movement of the auxiliary valve by
its engagement against a resisting stop or de-
pression upon the main valve or its connec-
tions, substantially as described.

19. Inan air-brake system, the combination
of a piston, a main valve actuated thereby,
and an auxiliary valve to open or close a pas-
sage leading through the main valve, with a

| spring-stop, m, and depressions m/, to resist
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the movement of the main valve at a prede:

termined point or points in its traverse with-
oub resisting the independent movement of

the auxiliary valve, substantially as deseribed.

20. Inan air-brake system, the combination
of a piston and a main valve actuated thereby
with an auxiliary valve to open or close a pas-
sage through the main valve without necessa-
rily moving the latter, a spring whose force is

exerted in opposite: dlrectlons against said.

valves, and a stop to temporariiy hold the
main valve from moving outward under the
action of said Spllﬂﬂ‘Whlle the auxiliary valve
18 moving inward, substanblally as described.

- 21. Inan air- brake system, the combination
of a piston and a main valve actuated thereby
with an auxiliary valve to open orclose a pas-
sage through the main valve without neces-
sarily moving the latter, a spring whose force
is exerted 1In 0pp051te d1recb10ns against said
valves, and a stop to tempmarlly hold the
main Valve from moving in either direction
while the auxiliary valve 1s moving inward,
substantially as described. -

22. Inan air-brake system, the combination

~of the auxiliary reservoirs, the brake-cylin-

ders, the governing-valves, and the mailn train-
pipe A with a Supplement&ry train-pipe, N,
which forms a normally-open air-communica-

tion between all the auxiliary reservoirs along

the train, and which communicates with the
main reservmr or air-pump on the locomotive

by a passage controlled by a cock, substan

35

tially as described. |
23. Inanair-brakesy stem the combination

of the auxiliary reservoirs, the brake-cylin-
ders, and the governing-valves with a nor-
nially-open train-pipe, A, for commumcatmg

~air-pressure to the outer end of the governing-

valve, and a normally-open train- pipe, N, for

‘communicating air-pressure to the inner end

of said governing-valves, both of said train-

pipes extending to the engme and being there !

provided with: means by which the engineer
can charge them with compressed air and vary
or exhaust their presqure, c5111)51:&.11131a,ll y as de-

scribed.

55

24. Inanair- brake system the combination
of the auxiliary reservoirs, the brake-cylin-
ders, the governing-valves, and the main train-
pipe 'A with an air-pipe lea,dlng from the aux-
iliary reservoirs to the engine and there pro-
vided with a cock, by opening which the en-
gineer can bleed off the several auxiliary res-
ervoirs, and also provided with retaining-
valves, whereby in case of accidental parting

- of the train the alr isretained in the auxiliary

‘reservolrs, substantially as described.

25. In an alr-brakesystem, the combination
of the auxiliary reservoirs, the brake-cylin-
ders, and the governing-valves with two train-

pipes normally charged with compressed air,

and both of them normally in communication

_Wlth both the auxiliary reservoirs and the gov-
erning-valves, and with a connecting-passage
~controlled by a cock or valve arranged on the’

engiune, substantmlly as described,

'

26. Inanair-brake system, the combination
of the valve-controlling pistons F F and the

- valves E H, operating as herein set forth, with

the two train- -pipes A N, by which said pis-
tons and valves may be actuated at will by

11

70

varying the air-pressure at either end of bhe

pistons, substantially as described.

27. Inanair-brake system, the combination
of an air pipe or passage leading from a train-
pipe into an air-reservoir with a retaining-
valve normally held open Ly a yielding force
which permits it to close under the action of

/3

a sufficient air-pressure in the reservoir, sub 80

stantially as described.

28. Inanair-brake systemn, the combination |

of an auxiliary reservoir and a supplementary
train-pipe, N, with a retaining-valve held
normally open by a spring, substantially as
described.

29. In anair- b1ake system, the combination
of an auxiliary reservoir, a supplemental
train-pipe, N, and a, 1etam1ng -valve arranged
in a branch, N" between the pipe and the res-
ervoir and held normally open by a spring,
sabstantially as described.

30. In anair-brake system, the combmatmn,

of the two train-pipes A N, the governing-
valve, and the auxiliary reservoir with a re-
taining-valve connected with the supplement-
ary train- pipe N and held normally open by a
spring, substantially as described.

31. Inan air-brake system, the eombmatlon
of the two train-pipes A N the governing-
valve, and the auxiliary 1eserV01r with a re-

taining-valve arranged at eaclr end of the pipe -

N on each CAT and operating to automati-
cally close such end when the cars are sepa-
rated or the connecting-hose broken, and with
a cock, w, arranged at each end of the pipe A
on each car, and means for bleeding the air
from either of sald pipes at will when the en-
gine 18 detached or said terminal cocks and
valves closed, substantially as desecribed.

32. Inan mr brake system, the combination

of the main train-pipe A and its lateral branch

d, leading to thelocal discharge under the car,
| with a deflecting-surface, «, dI‘l&HUEd in the

train-pipe opposite to the end of the lateral

- passage, substantially as described.

33. In an air-brake system, the combination
of the train-pipe A and lateral passage d with
the movable valve T, controlled by the screw-

stem %, and adapted to close the passage d and
leave the train-pipe free, or to open the pas-

sage d and deflect the moving air-currents into
1t, substantially as descrlbed

34 In an air-brakesystem, the combination

of an exhaust-passage with a movable dust-

shield ecovering the same, which, under the ac-
tion of the exhausting air, Opens agalnst an

opposing spring force, subsbantlally as ‘de-
scribed.

35. In anair-brake system, the combination
of the ring or contraction b with the piston
B’, hollow plston rod B, and guide-bar B?, sub-
Stantlally as described.

36. Inan air-brake system, the combination
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~of the valve L with a spring-stop adapted to
“apply a yielding force against its rear side,for
thedouble purposeof holding the valve agamsb
the pmted wall of the casing and also resist-
5 ing its movement and varying the degree of
- such resistance at a predetermined point or
- polutsinitstraverse by itsengagement against -
a resisting stop or depression: npon the valve
| - or its counections, substantially as deseribed.
S 1o BN
O of a train-pipe, auxiliary reservoir, and brake- -
. eylinder, and a pistonand a main mlve oper-{ .
- ated thereby, with an auxiliary valve toopen |

] : 389,643

37, Inan air, brahe system, the combination

agn
Y

| or close a passage leading through the main
valve, forthe deliveryof air from the auxiliary 5. - =
reservoir to the brake-eylinder without nee-

| essarily moving the latter, and a spring toaid -+
the movement of the auxiliary valve,and a- -
| spring-stem, L, to stop the outward movement

of the main valve when: it ‘has opened the 20
service-port, substantmll} as lmd 101 the pm-- o
:pase set fﬂl"l"h

THEROV l"‘ DI\O\T
\VIHPSSP&M-...__

- HARRY BITNEI Ry
W, C.COoRLIES. -
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