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UNITED STATES

PATENT OFFICE.

THERON S. E. DIXON, OF CHICAGO, ILLINOIS.

AIR-BRAKE.

SPEGIFICATIO_N forming pa,iﬂ; of Letters ?atent No.418,506, dated December 31, 1889.

ﬂpplic&tiun flled December 2, 1839. Serial No. 332,337,

(No model.)

To all whom tt may concern.

Be it known that I, THERON S. E. DIXON, a

citizen of the United States of America, re-
siding

and useful Imprevements in Air-Brakes, of
which the following is a specification.

Referring to the accompanying drawings, .

wherein similar reference-letters indicate the
same or corresponding parts, Ifigure 1 is a

longitudinal vertical section taken in line 1-
Fig. 2 is a longitudinal horizon-

tal section taken in lines 2 2 of Fig. 3. Fig.
3 is a transverse vertical section taken In
lines 3 3 of Fig. 2. Fig.41s a transverse ver-
tical section taken 1n lines 4 4:of FKig. 1.
Fig. 5 is a face plan of the valve which forms
a pmtlon of the governing-valve device, show-

ing the valve ports and passages, and also

Showmg in dotted circular lines those por-

tions of the wvalve-surface which come over
the ports G H of the valve-casing when the

valve is at its normal position. I‘ln 618 &
plan view of the brake ]118011&1118111 as seen
when looKing upward under the car; and Fig.
718 a 1*eduoed and broken side elevation of

the main train-pipe, illustrating the elevated

position of the ﬂovemmﬂ'-va;lve for drainage
purposes.

This invention compmses certain improve-
ments upon the automatic air-brake appa-

atus patented tome May 1, 1888, Nos. 382,031

and 382,032; September’ 18 1b88, No. 389,643,

and Apml 30, 1889, No. 402,418 Of these im-
provements, which are capable of eonjoint or

separate use in many different forms of con-

struetion and application, the principal ones

may be divided into three groups relating,

respectively, to the governing-valve, the re-

filling of the auxiliary reservoirs, and the con-
trol of the
local discharges of the train-pipe. 1 will de-
seribe these groups inthe order above stated,
explaining the new principles of operation as
I proceed, and adopting the general defini-
tions set forth in my patent, No. 402,418, T
shall use the term

reservoir and operated by varying the press-

ure in the train-pipe to admit air from the |

:atmosphere, the term
at Chicago, in the county of Cook and | “local discharge” as meaning a discharge of

State of Illinois, have invented certain new

“quick-action ” devices, effecting

coacting valves.
“ooverning-valve device ”
as meaning that device, whatever may be its
construction, which isinterposed between the
air of the train-pipeand that of the auxiliary

auxiliary reservoir to-the brake-cylinder and
discharge 1t from the brake-cylinder to the
“local exhaust” or

alr under each car tfrom the train- -pipe t0 the
brake-cylinder or the atmosphere (as the case

‘may be) by means of a local vent provided

for such purpose, and shall speak of the gov-

erning-valve device as moving outward or in-

ward, aceordmﬂ* as 1t moves from or toward
the auxﬂmry reservoir and as being at the

55

service (or emergency) port when its main

valve 18 in position to open said port, and it
will be understood that I regard a flexible
diaphragm or diaphragms as the known

equivalent of a piston or pistons for the pur-

pose of actuating the valves hereinafter men-
tioned, with the additional definition that by
the telm “normal positions” as applied to
the governing-valve I mean that position

| Whlch it automameaﬂy.assumeb 0r occupies

when the train-pipe and auxiliary reservoir

hecome equalmed after the release of the

brakes.
First group: In the patent last mentioned
I employed in the governing-valve device two

va.lves—-——one sensitive and the other non-sensi-

tiv in addition to its usual
functions the further 1mp01"'ta11t function of
grading the brake-pressure down when the
brakes are set, without'releasing them. One
of the objects of my ptesent 1nvent10n 1S to

‘enable all these functions to be performed by

a single valve operated by a single piston or

75
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dla,phra,ﬂm and I have dlseovered that this .

may be attained by properly arranging the
valve-ports and rendering the valve sensnwe
in its movement at the middle portion and
non-sensitive near the ends of its traverse,
thus combining the necessary sensitive and
non-sensitive elemen ts in one and the same
valve, s0 as to give 1t sensitiveness where

sensitiveness is needed and non-sensitiveness

where non-sensitiveness is necessary, instead
of lodging these functions separately in two
In accomplishing this I
make use of the principle of serial spring-re-
sistances set forth in my patent of May 1, 1888
No. 382,031, with improvements adfmpted 0
the new m‘mnnement of the ports and the
new results to be produced.

necessary sensitiveness in both chreetmm of
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movementislimited to the middle part of the
valve’s traverse, and practically applying this
fact to use I give the valve assensitive a play
as possible at this part of its traverse, ar-
ranging its normal position and its service-
stop position both within the gsensitive limits,

and opposingits movement from those limits

by means of suitable spring-resistances

adapted to temporarily arrest it at the proper

points, and atterward to return it to its sen-
sitive position.

Theseimprovements may be applied in con-
nection with any form of valve adapted to the
purpose. Thedrawings illustrate the prefer-

able form of apparatus,and may be desecribed

as follows:
A 1s the governing-valve casing, ettaehed
by a supportmﬂ'-bloek V and bolts v v to the

under side of the car V’; B, the brake-cylin- |

der, connected to the valve- -casing A by a
pipe or passage B’ and containing “the usual

‘brake-piston and ]?etUITHII]W-SpI‘II]b, C, the
-auxiliary reservoir, communicating with the
interior of the valve- -casing by a pipe or pas-

sage C’; D, the train-pipe; E the valve ahove
referred to, operated by the alr-piston F, to
which 1t 1s connected by the piston-stem F’

G, the exhaust-port through which the brake-

cyhnder 18 discharged t0 release the brakes,
and H the por
said cylinder is charged to apply the brakes,

both ports G H (see Fw 4) being covered by the

valve, as shown. The p051t1011 of these two

ports with relation to the valve when at its

normal position is indicated by the dotted
circles marked G H in Fig. 5.
self 1s provided Wlth a service-port ¢, a larger

emergency-port ¢’, a small transverse ehan-'
nel or passage ¢°, and a large transverse re-
cess €8, and in the inner surface of the valve-

casing a groove ¢! extends in under the valve

in 11ne Wlth the recess e and of such alen oth

as to communicate with the recess at all tlmes
except when the valve is at the extreme inner

end of its traverse, w1th the brakes quickly re-.

leasing. These ports areso arranged that when
the velve is moved outward from 1ts normal

position (shown in Fig. 1) one step it places
the ports e H and two etepe the ports ¢’ H into

communication with each other, applying the
service-stop and emergency- stop, 1*espeetwe1y
When moved inward one step, it connects the
ports G H through the small passage ¢? and
causes the bl‘ake-preseure to be slowly re-
duced or “graded down,” and when moved
inward two btepe it connects the same ports
G H through the large recess ¢® and quickly
releases The brakes. AL every position of the

valve except that last mentioned the recess

e’ 18 in communication with the reservoir air
through the groove €% and the air-pressure
over the recess therefore balanced, so that
the valve 1s very sensitive in its action. The
channel ¢° is so small that the air-pressure
over it 1s insignificant; but to reduce even

this to its smallest proportions I prefer to use
a bored and plugged passage with small ter- |

t and passage through which

The valve it-
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minal holes to the face of the ‘leVE' instead
of a channel cut in said face. With this con-
struetion the area of the ports G H will prac-
tically determine the amount of friction
caused by air- pressure against the back of

the valve, and in the ordinary working posi-

tions it will be so small that it may be dlsre-
garded, especially in view of the fact that the

_hvalve is controlled by a piston, preferably

three and one-half inches in diameter, and
therefere of ample power.

It will be seen from the above that the
prmelple involved in the arrangement of the
ports consists in placing the ports G H of the
valve-casing 1n & plane more or less trans-

verse to the line of movement of the valve,

providing suitable cross-passages in the valve
to connect them at the proper points of the
valve movement, and arranging the ports e e’

of the valve in line with the port H in the

plane of such movement, and that one prinei-
pleemployedin 1'e11de1"111ﬂ* the valve extremely
sensitive consists 1n pr ev1dmn' means for
equalizing the pressure in its faee -recess with
the pressure upon its back. So constructed
the valve moves easily and 1s capable of vent-
ing reservoir air slowly or quickly into the
brake-cylinder and slowly or quickly out of
it, 0 as to charge, discharge, and grade the
brake-pressure just as the engineer may de-
sire. This valve is designed to have a limn-
ited range of free sensitive movement at the
middle portion of its traverse, but to be op-
posed, when it attempts to move therefrom in
either direction, by an elastic resistance or
resistances of predetermined foree, which
tend to return it to its sensitive position. At
the outer end of its traverse the resistanceis
furnished by the ordinary spring-stop J,
which, when the valve moves outward, ar-
rests aud detains it at the service-port untll
the train- pipe air has become sufficiently
reduced to allow it to move farther outward

and apply the emergency-stop. At the in-

ner end of its traverse I employ two spring-
stops or elastle resistances, which come suce-
cessively into action, opposing its inward
movement with dif erent degrees of force.
The preferable eons‘oruetwn 1S as follews
The valve E is held, without lost motion, be-
tween an annular sheulder'fat one end ‘and
an annular head- /" at the other end of the
piston-stem E’/, so as to follow all the move-
ments of the main piston.

I is aring sliding within the valve-chamber

and 11m1ted in 1ts outward movement by a

stop a, against which it is normally held by a
spring s.

K is a block or stem sliding within the cen-
tral opening of the ring I, and limited in its
outward movement by a stop &, which is nor-
mally held against said ring by a spring s’.

The piston stem, ring, and block are so
constructed that as the governing - valve
moves inward from its norm al posﬂalon it will
first move the block inward, compressing the
spring s’, and then move the block and ring
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inward, compressing both Spl"iHGS'S s’

the brake-pressure, .
its traverse 1t places the same ports in com-

‘this difficulty by providing
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I pre-
fer to make the force of spring s” equal to
about two pounds, that of spring s equal to
about three pounds, and their united force
equal to about five pounds of air-pressure
per square inch, actine on the piston I, al-
though these proportions may be varied, if
With this construction the
valve is free to move back and forth between

the blocks IX and spring-stop J without any

resistance except friction, which is reduced
to a minimum, while in moving outward and

inward from that part of its traverse it is

rendered non-sensitive by the opposition of
the spring-stop J. and springs s s/, respect-
ively. Normally it rests against the block I,
with all the ports closed. Moved out against

the stop J it opens the service-port, and at

the outer limit of its traverse the emergency-
port. Moved inward -against the ring I, it
places the ports G H in communication
through the small passage ¢ and bleeds down
and at the inner end of

munication through the large passage e® and
quickly releases the brakes. After grading

down or releasing, the equalization of air be-

tween the tmin-pipeand auxiliary reservoirs

permits the springs s s’ to return it to its nor- -

mal position, as hereinafter described.
Further improvements are as follows

and consequent leakage, it is desirable that

the piston should be so supported that its-
weight will not rest entirely upon the bottom

of the chamber in which it moves; and to re-
lieve the piston itself from. unequal wear it
should be free to turn without disturbing the
valve., Various attempts have been made to

accomplish these results by providing a guid-

ing-support for the piston, extending either
from thepiston into the cap A’ or from the cap

into the piston; but this has heretofore been

found impracticable because, owing to imper-
fections of workmanship and the inequality

with which the cap may be bolted to the valve-

casing, the guiding-support is liable to be
slichtly “out of true,” and in consequence
when the emergency-stop 1s applied one edge

of the piston 1s held from close contact with

the packing-ring a’, so that air is liable to

lealk around it from the reservoir into the

1 have entirely overcome
a ylelding guide
for the piston-stem, which allows the piston,
under the air-pressure from the reservoir, to
rock slightly upon 1ts own guiding-support,
and thus to seat itself ﬁrmly and eveny
against the packing-ring a’,even if said guid-
ing-support or the paekmn—-lmn a’ be qhﬂhtly
out of true at the time. The preferable con-

empty train-pipe.

struction is as follows: To save multiplying
parts, I employ the cylindrical spring-stem J
as the guiding-support for the piston by ex-
tending it into a central chamber or recess
formed in the piston, as shown at I%, and pro-
viding arounded annular bead f* on theinner

. g: To
relieve the piston-casing from unequal wear

.

wall of the piston to bear upon the guiding-
support. - In connection with a plston sup-
ported in this or any other suitable way I
combine the piston-stem K’ with a guiding-
stem normally held centered by a Spring

~which permits 1t under the influence of a su-

perior force to yield slightly in any trans-
verse direction and compels. it to return to

1ts normal central position when the superior

force ceases to act. The guiding-stem may
project from the piston-stem into the valve-
casing or from the valve-casing into the pis-
ton-stem, and may be of any suitable form
and construction, the particular construction
being immaterial so long as it performs the
funection of an elastic transversely or laterally
yilelding guide, automatically tending to hold
the piston-stem in its normal central pogsi-
tion. I prefer, however, the simple construe-
tion shown in Kig. 1,1n which a guiding-stem
L projects from the block K into the hollow

piston-stem and is there provided with a

rounded head [, closely fitting the bore of the
latter stem, in which case the pressure of the
spring s’ upon the block K normally centers
the guiding-stem and causes it to center and
m*tmlly support the piston-stem, while per-
mitting it to yield slightly in any transverse

.75

8¢

Q0

95

dlrectlol under the influence of a sufficient -

force. With thisconstruction the piston cen-
trally supported and guided at both ends is
held in easy suspension, moves easily under
slight variations of air-pressure, and is less

liable to stick, while able to adjust itself

tightly to the ring ¢’ and prevent any leak-
age of air at the emergency-stop. Whatever
the form of lqterally-yleldlnh, guide, the pis-
ton-stem 18 preferably extended loosely

through the valve E, and, being unconnected

with the valve,except by the shoulders bear-
ing against its ends, is perfectly free to turn
w1th0ut disturbing the valve.

In a train drawn by a locomotive prowded
with the engineer’s brake-valve patented to
e Octobpr , 1389, No.412,168, when the en-
gineer, after applyinn the brake% closes his
brake-valve to hold them applied, the limited

and slow 1"eﬁ111110‘-—pressure admitted from the

main reservoirto the train-pipe by said bralke-
valve will force the governing-valve to the po-
sition where it holds thebrake-applying ports

positively and effectively closed, and therefore

no further provision need in that case be made

I1CO

105

110

I15

120

to insure such result; but where a car having |

the governing-valve ]1(.,1 einabove described is
hﬂble to be used with an engine not provided
with said brake-valve it is Well to give the

‘governing-valve a slight initial resistance,

tending £0 oppose 1ts Starting inward from
the service-stop position, but disappearing as
soon as 1t moves, so that the air-pressure
which acts to move it may preliminarily ac-
cumulate for a moment and gather sufficient
power to force the valve clear © home” and
offectively close said port and bhold the
brakes set. This improvement will also be
of advantage . in those forms of brake mech-
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recess (shown in dotted lines at el
may also be provided to receive the back of
‘the spring E’, to enable the spring to tend to
detain the valve in the position where it holds

anism which employ a small plag - valve to
open and close & service-port through a main
valve, because it will conduce both to effect-
ively seat the plug-valve and to hold it seated.
The spring-stop shown in my patent of Sep-
tember 18, 1888, No. 389,643, at m (as there
lettered) may be. used to accomplish this

slight 1nitial resistance, and with a view to

such use I have further improved said stop
by eftecting its function by means of the

same spring that is ordinarily employed to

press the valve to its seat, and thus saving
the expense of a separate spring. To this
end 1 secure the valve-spring E’ to the back
of the valve K in any suitable manner and
cause it to engage with a slight projection or
recess of the valve-casing when the valve is

at the service-port, as shown, for example, at

¢’. Any other form of slight resistance which
acts initially and then disappears may, how-
ever, be employed for the purpose.-

pressure before the valve which operates to
close the service-port is able to start inward;

but when 1t once starts, the initial resistance
~disappears, and the slight excess of train-pipe
pressure then causes the valve to completely

close said port and effectively hold it closed.

Should 1t be found that after closing said port
the valve 13 so sensitive as to be liable to be
accidentally dislodged, notwithstanding the

friction of the Spring p15t011-13a(31{111g,, ) %11 oht
I‘lg‘ 1}

said port closed, leaving 1t entirely sensitive

in 1ts traverse between the two points of de-

tention é° €f, as already described.

With this last- mentioned improvement,
when applied in connection with my im--
1t will be advanta-
ogeous to make the recess €' of such length as
to allow the valve to move freely outward far

proved governing-valve,

enough to enable the piston to close the

equalizlr*mport hereinafter described, w:lth-,

out opening any of the valve-ports, thespring
then striking the outer end of the recess and
temporarily detaining the piston and valve
from further accidental outward movement.
By this means all reflux of air from the aux-
iliary reservoir to the train-pipe in applying
the brakes will be prevented,and their quick
application throughout the train will be ab-
solutely assured. Indeed, with these improve-

ments, the valves will be so sensitive and cer-

tain of operation as to effectually prevent
shock at the service-stops, rendering the

‘adoption of any special means for that pur-
pose entirely unnecessary.

Second group: The main invention of this
oroup consists in combining an ample refill-
ing-passage with a valve or piston which nor-
mally holds i1t restricted to the dimensions of

The re-
sult is, that when the engineer closes his
brake-valve before equalization the reservoir-
pressure will fall slightly below the train-pipe

418,506

| when the excess of train-pipe pressure over

and above the auxiliary reservoir-pressure is
so great astoinsurethe quick releaseof all the
brakes throughout the train.
provision is made for quick and certain ap-
plication and release of the brakes, and a
quick refilling of the reservoirs whenever de-
sirable, without allowing either of said funec-
tions 130 interfere with the others. 3
The principle and rationale of thisi Improve-
ment will be best explained by reference to
the prior state of the art. For example, in
the automatic air-brake systems now in com-
mon use the refilling-passage is opened by
the arrival of the triple valve at its brake-re-
leasing position, and is not closed again until
the brakes are reapplied. When open, the
train-pipe air is free to pass into the auxil-
lary reservoirs until complete equalization
takes plates. This takes placeconsecutively
from the front to the rear end of the train,
with each reservoir charged somewhat higher
than the next in rear; hence, after the for-
ward reservoirs have become equalized at the
higher pressures, the depletion of the train-

| pipe which is still going on at those in rear

18 liable to reduce its pressure (especially
when the main-reservoir supply is short) to

such a degree as to render it unable to re-
| lease the rear brakes and even to endanger
the accidental reapplication of the forward
brakes.

In such a system the prevention of
the latter danger can be effected only by al-
lowing the refilling-passage to remain wide
open after equalization, because the appli-
cation of a valve to close or restrict the pas-
sage at equalization would simply lock up
the higher pressure in the forward reservoirs,
after which any considerable reduction of
train-pipe pressure by the depletion in rear
would be almost certain toreapply the forward
brakes, whereas by allowmfr the passages to
remain wide open the reflux of air through
them from the reservoirs will aid in prevent
ing such acecident, This reflux is, however,
injurious when attempting to reapply the
brakes, rendering it necessary for the engi-
neer to suddenly discharge a considerable
quantity of air from the train-pipe in order

to apply them at all, and in long trains oc-

casionally preventing this application on the
rear cars. In my patent of April 30, 1889,
No. 402,418, I removed these diff cultles to

SOme extent by employing an ample refill-

ing-passage II, (as there lettered,) normally

restricted to Lhe dimensions of a small equal-
1zing-passage by means of a spring-valve E,
(as there lettered,) which, when the passage
has been opened, restricts it again before
ecqualization fully takes place, and which
therefore operates to reserve at the forward
cars a slight excess of train-pipe pressure to
ald 1n supplying the depletion at the rear
ones. The spring there used, however, had
another funetion to perform that required its

By this means

75

Q0

95

100

105

IO

115

120

125

130

force to be limited, and the consequent re-

asmall equ@hzmmpa%aﬂe at all times, except | serve of train-pipe pressure effected by . it



03
-~ inward to grade down or release the brakes,
and closed to train-pipe air, but open to air

IO

IS

20

25

30

40

.-.50

60

“equalization IS e

418,506

was only two or three pounds, which is less | flowing from the reservoir
than the excess required to insure a quick

release of the brakes; hence the difficulty,
although mitigated,was not entirely removed,

.beea,use the train- -pipe pressure was still liable

in long trains to run. down, so as not to
qmckly release the rear bmhes -and in ex-
treme cases so as to even endanﬂer the ac-
cidental reapplication of the ferva ard ones.
My present improvement completely solves
all these difficulties by applying a force to

hold the restricting-valve closed, which is

‘greater than the force necessary to move the

governing-valves to release the brakes. For
example, suppose the latter force to be five
pounds and the former ten, (measured in
terms of alr-pressure per square inch upon
the actuating devices,) then if the train-pipe
pressure be 1110reased six or eight pounds it

will release all the brakes without suffering

substantial depletion, because only the small
equalizing-ports will be open,
creased twelve or fifteen pounds or more it
will merely vent through the ample refilling-

ports the excess over ten pounds, 1etmmnﬂ

the latter pressure in reserve to enforce the
release of the rear brakes. During the en-
tire operation the pressure in all the reser-
voirs will be held considerably lower than
that in the train-pipe, so that no accidental
reapplication of any of the brakes can occur,
and when the operation 1s ended the excess
remaining in the frain-pipe will equalize

volrs, leaving the system ready for the quick
reapplication of the brakes by the engineer.

The preferred construciion is as follows:
‘Through the under side of the bushing K3, 1

cut a port m, leading into the reservoir-pipe
(.  Within this chamber I place a piston or
plug valve M, seating-upward against an an-
nular seat m’ and normally held closed by a
spring M/, which is adjusted to a force equal,

say, to ten pounds alr-pressure per square

inch, acting on the upper exposed surface of

the piston or plug valve, thus rendering it an

efficient retaining-valve for retailning in the

train.. When this valve is pressed downand
unseated, it opens an ample port, through
which air 18 free to pass from the train-pipe
to the reservoir; but it will close and remain

closed unless the train-pipe pressure is ten

pounds or more above the reservoir-pressure.
In the valve or its seat, preferably the former,
I cut a small groove or port m?, through which
Tected, and, if deSlred a slow
refilling of the reservoir. The passage m 18

preferably arranged so as to come immedi- .

ately at the outer edge of the piston F when
the latter 1s at its mormal position.
therefore be open for equalization or slow re-
filling when the main piston F is in its nor-
mal position, and when the piston is moved

with refilling or equalizing
troiled by the main slide-valve E, and on the

equalizing passage controlled by a

while if in-

‘passage into the auxiliary reservoir.
‘end the top of the plug-valve M is preferably

providing. anywhere |
sage for this purpose—for example, through

It will

and clearing out

the passage when said piston is moved out--
ward to apply or grade up the brakes.

This
construction therefore -accomplishes all the
objects above described by a very simple and
Inexpensive means. Moreover, by using the

retaining-valve M, controlled _by the oppos-

ing air-pressures- and the spring independ-

RS
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ently of the force of the governing-valve pis- |

ton, and operating to fully open and to re-
strict without entirely closing the air-pas-

sage, I am enabled to use a single passage for

all purposes, thus dispensingon the one hand
passages con-

other hand with a secondary slow refilling or
a speclal

valve operated by the piston F. In addition

to this, the application of the device at the

under su:le of the valve-casing enables it to
pertorm the very useful funetlon of drain-
ing the chamber in which the main piston K
1S m*ra,nn*(,rl the condensation-water being
able at any time to run down through the
To this

beveled, so as to deflect the drainage-water to

the restricted opening m? through” which it

will readily pass to the reservoir.
Wherever placed, the device has the very

‘important practical advantage of keeping the
small channel m* clear of obstruection, be-
‘cause any dust or dirt that maylodge therein
~ through the restricted passagesinto the reser- |
35

when the retaining-valve 1s 010%6(1 to a re-

strieted vent will be forced out by the power-
ful blast of air that sweeps its surface when

it fully opens. As the retaining-valve thus
closes with, fsa,y, ten or twelve pouncﬂb eXCess

of pressure remaining in the train-pipe, the
restricted port m” pelforms the important

function of equalizing such excess into the
reservoir after the closing of the valve. Such
equalization may, however be effected by
a- small secondary pas-

the main piston-stem F’, as shown in dotted

‘lines at m?, Fig. 1, SUlt’Lble packing being
train-pipe this excess of pressure to insure |
the release of all the brakes throughout the |}

preferably 1111361‘]308{3(1 around it where it
strikes the stop J. This modification of my

‘invention, however, involves more complica-

tion and the additional expense of making
the secondary passage, as well as greater lia-
bility to clogging up with dirt, and 1S there-
fore not reg arded as the prefemble form.

An extension of the pipe C’ into the inner

end of the main piston-chamber provides for
the inflow of air from the auxiliary reservoir

into said chamber, and enables the latter to

“drain directly downward into the reservoir.

A passage C% extending from the chamber in
which the two springs s s’ are arranged
downward to the pipe or passage C’, drains
sald spring-chamber into the auxiliary reser-
VOIT.
directly from the reservoir to the peuphery
of the main piston-chamber and the other

| leading directly from said reservoir to the

So
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These two passages—the one leading




spring-chamber—also enable an increase of
reservolir-pressure to reach and act upon the

-entire face of the main piston when at the

inner end of it3 traverse, thus dispensing
with the necessity ot plomdmg‘ a4 groove in
the bushing or in the central boss of Sald pis-

- ton, as 11eret0f01'e praciiced.

[C
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'1 hird group: This relates to the control of

the valve whose function is to close the local

discharge preparatively to the recharging of
the train- -pipe, and which T therefore term
the “closing-valve.” The object of the in-
vention is to prowde a closing-valve which

shall be simple and Inexpensive in construc-

tion, and which will remain open with abso-

lute. certainty during the operation of the lo-

cal exhaust from the train- -pipe, and when
said exhaust has been sufficiently effected
will eclose and remain closed with absolute

certainty until the train-pipe has been re-
charged. - The principle of the invention

consists in employing a closing-valve which
acts 1ndependently of the train-pipe press-

ure, and controlling it b‘y a piston or dia-

phragm actuated by variations of air-press-
ure produced by the movements of the gov-
erning-valve. As a,fmtherlmplovement for

. purposes of simplicity and economy, I em-
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ploy the brake-piston itself as the valve-con-
trolling agent, by so connecting it to the valve
that in the act of applying the brakes it will

close the valve, and in the act of releasing

them open it.

The preferable conslmctlon 18 as follows:
In thedrawings, Figs. 2 and 3,72 is the local-dis-
charge passage, provided with any suitable

opening-valve—for example, the slide-valve

N, opened by the outward movement of the
Oovermnmvﬂlve piston to apply the emer-

o eney-%top, and closed by the spring J” upon.

the return movement of said plston in the
general manner deseribed in my patent of
May 1, 1888, No. 382,032. In the passage n,
outside of the opening-valve N, I apply the
closing-valve O, preferably using for that
purpose a common form of tarn- cock pro-
vided with a handle 0. This handle I con-

‘trol by the brake-piston—for example, by con-

~necting the outer end of the handle to one of

the cyhnder-lev ers 0%, operated by said pis-
ton, as shown at 0" 0% and I arrange the port
of the cock so as to be closed by the move-

" ~ment of the piston in the act of applying the
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brakes and opened by the return movement
of said piston in the act of releasing them.
As soon as the brakes have been &pphed
therefore, the valve O will have closed the
local discharg ge, and will hold it closed till
they are again released, and the form of the
valve O being such that no pressure of train-
pipe air in the passage n can tend to open it,
the recharging of the train-pipe for the pur-
pose of closmn the valve N and releasing the

brakes will be unattended with any acci-

dental loss of air through the local-discharge
port. The same COI]btl‘llCthll enables me 1o
shorten up the cap A’ by arranging the cock

where,
0,1 pL:Lee the ordinary cock P, for cutting

and closed.

418.506

O at one Slde of the spring o-stem J s and con-

necting the train-pipe D at the other side,
dt a point nearly opposite to the cock

out any governing-valve from the air-brake
system, when desirable so to do, the port
through the cock for admitting train-pipe air
being 5h0wn at D’.

J’ inside of it, bearing at its outer end upon
a post .J3, thmugh which is provided an open-

ing y, directly in line between the end of the

train-pipe passage and the port n, so that

when the piston is at the emergency-stop the
valve N will open a passage straight from

the {rain-pipe to the open-air port, as shown

in Fig.2. The pressure of the spring J’ tends
to hold the stem J central to the piston I,

and 1t 18 also guided by the inner wall of the
cap A’. Suitable holes are provided to freely

admit the train-pipe air to the piston-cham-

ber.

In Fig. 6 a guiding device 0°is represented
for guiding the movements of the arm o
when actuated by the cylinder-lever o°; but
this may be dispensed with, if preferred.

Another improvement is as follows: It has

‘been found desirable in practice to fit the cut-
off cock P tightly to itsseatand apply a retain-

ing-spring to hold it in position when opened
It is also desirable to hold the
cock O pressed down into its casing by spring
torce. By the improvement now referred to

I accomplish both objects by the use of a sin-
gle spring, as shown in Fig. 3, where T’ is the
‘Spring in question, extending from the cock
P tothecock O,and provided, preferably, with
‘a projection ¢,which fits into and presses upon

the end of the latter cock when said parts are
in theirnormal working position. Thespring,
being made tapering and doubled back upon
1‘rﬂaelf as shown, also serves as a handle for
the eock P.

In the automalic air-brake mechanisms

‘heretoforein general use the governing-valves
‘have been arranged below the level of the
‘main train-pipe and below the level of the
‘hose-connections between the cars,and there-
fore could notdrain theircondensation-water
into and through the main train-pipe.

This
necessitated either a drain-cup in the valve-

casing or a branch or connecting pipe be-
tween the main train-pipe and the valve-cas-
ing having a downward curve or bend to re-

ceive the condensation-water, and the latter

‘construction in turn necessitated such length
-in the branch as to delay more or less the ap-

plication of the brakes. To remedy this, I
mount the governing-valve device at or above

‘thelevel of the main train-pipe—thatis tosay,
the connecting-joint by which the train-pipe

1s attached to the valve-casing and through

which the latter drains into the former is ele-

vated to a level which comes at or above that
part of said train-ptpe which is in the imme-

diate viecinity of the valve-casing and the
ends of the iron pipe where it connects with.

‘To the same end. I make
the spring-stem J hollow and place the spring
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the flexible coupling-hose between the-cars,
5o that any condensation-water forming in
the cap A’ can drain into the main train-pipe,
and thence to the coupling-hose,where it will
discharge when the cars are uncoupled. 1

then connect the main train-pipe to the valve-

casing as directly as possible, the connecting-

joint being shown at d. In Fig.7 the connec-
tion to the governing-valve casing 1s shown
at the left-hand end and the connection to
the flexible hose between the cars at the right-
hand end, the former being slightly above the
latter, for the purposes hereinbefore set forth.

R 1s a rubber or caoutchoue valve applied
to the outer end of thelocal quick-action vent

to prevent access of dust to the face of the |

valve N and cock O. |

If preferred, the spring-stop J may be given
a slight lateral play in its guiding-bearings,
inasmuch as the powerful spring J’, when ex-
tended tothe innerend of the hollow stop, as
shown, will by its longitudinal pressure hold

the stop normally in a central position, leav-

ing it free, however, to yield slightly in any
transversge direction to permit the adjustment
of the piston K to the packing-ring a’ when
at the emergency-stop position.

The dewce shown at U, Fig. 4, 1s a dust- |

shield applied to the outer end of the passage

H, which dlsehal'ﬂ'eq the ailr fromn the br kae- |

c}hnder to release the brakes, and 1s not
claimed here because already covered b\r my
patent; of September 18, 1888.

Having thus described the principles of my
several impro_vements, and the best form in
which I contemplate their application, what I

claim as new, and desire to secure by Letters
Patent, is— |

1. In a fluid- -pressure brake mechanism, the

combination of train - pipe, auxiliary reser-
voir, brake-cylinder, and a governing-valve
device provided with a SII]'Dle controlhnﬂ-
valveadapted tooccupya normal position il1-

- termediate between the extremities of its
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traverse and to open a port from the auxil-
iary reservoir to the brake-cylinder by its

outward movement, and to open a port from

the brake-cylinder to the atmosphere by its
inward movement, both ports being closed
while in its normal pomtlon subst&nhally as
described. |

2. Inafluid-pressure brake mechanism, the
combination of a governing-valve devlce pro-
vided with a sin f‘rle valve 00111:1*0111110 a grad-
ing-down portand a release-port with a Spring-
stOp to resist with predetermined forece the
inward movement of said valve from its nor-

mal position to the position_ where 1t opens

the grading- down port,
SCI‘Ibed

3. In a ﬂ111d-p1 essure 131.:1,11{91116(311&1118111 the
combination of a governing-valve device pro-
vided with a Single valve controllin g a grad-

substantially as de-

‘Ing-down port and a release-port with a spring

to resist with predetermined force theinward
movement of said valve from itsnormal posi-
tion to the position where it opens the grad-

ing-down port, and thereafter to return the-
lee to 1ts normal position, Suhqtan‘rmlly as
deseribed.

the inward movement of said valve from the

position where 1t opens the grading-down port
to the position where it opens the release-
port, and thereafter to exert its force to re--
turn the valve to its 1101*111(11 p051t10n Substan-'

‘rmlly as described.

5. In a fluid-pressure brake mechanism, the

combination of a governing-valve controlling
a grading-down port and a release-port with

two %1)1*1110—510138 which come successively into

action to resist with predetermined and dif-
ferent degrees of force the inward movement
of said valve from its normal position, first
tending to resist with limited force 1ts move-
ment to open the grading-down port, and then
tending to resist mi,h 91*eﬂ,ter force its move-
ment fo open the release-port, substantially
as described.

6. In a fluid-pressure brake mccham%m the

combination of a governing-valve eon.trol]mw

a grading-down 1;)01"‘5: and a release-port with

two springs which come successively into ac-

tion to resist with predetermined and differ-

ent degrees of force the inward movement of:

said valve from its normal position, firsttend-

ing to resist with limited force 1ts movement

to open the grading-down port, and then tend-
ing to resist Wlth ﬂreﬂm‘rel. force its movement

to open the 'release -port, and thereafter co-

acting to return the valve to its normal pom-
tion, Snbsfantmlly as described.

7. In aflunid-pressure brake mechanism,the
combination of a governing-valve controlling

| two ports ca,p&ble of dlSChﬂI‘ﬂ ing air from the

brake-eylinder with two springs which come

suecessively into action to resist the inward

movement of said valve to open said ports
and to return it to its normal position, sub-
stantially as described.

8. In a fluid-pressure brake mechamsm the
combination of a governing - valve w1th a
spring to resist its Outward movement at a

- 70
4, Ina fluid- pleﬁsmebmhe mecham&,m the

combination of a governing-valve (,011‘[,1“'011111;fJr |

a grading-down port ard a release-port with-

a spring to resist with predetermined forece-
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predetermined point in its traverse, and two

| springs which come successively into action
to resist its inward movement at predeter-

mined points in its traverse with different de-
orees of force, substantially as deseribed.

9, In a fluid- -pressure brake mechanism, the
combination -of a governing -valve Wlth a

spring to resist its outward movement and.
two springs which come successively into ac-
tion to resist its inward movement, said

springs being so arranged as togive the valve

free play at tlle 1111:01'1110{11&‘[0 portmn of its

traverse, substantially as described,
10. In a fluid-pressure brake mechanism,

the combination of the train-pipe, auxiliary -

reservoir, brake-cylinder, and springs J’ s s,
with a governing-valve device which stands
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in its normal position with the brake-cylinder -
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valve having

port closed when in contact with the spring
s without ecompressing it, and which opens
the service-port when it strikes ihe spring J’,
the emergency-port when it compresses the
spring J’, the wmdinn down port when it com-
presses the spring s, and the release-port
when it compresses thespring s, qubq’mutlftlh
as deseribed.

11. In a fluid-pressure brake meehammn
the combination of a valve-seat provided Wlth
ports to the brake-cylinder and atmosphere,
respectively, witha governing-valve provided
with a passage adapted to connect said ports
and thereby vent air from the brake-cylinder
when said valve is at a predetermined posi-
tion in its traverse, and means for admitting
reservoir air to said passage when the valve
18 away from said position, whereby the valve
1s rendered sensitive during a portion of its
traverse, substantially as described.

12. In a fluid-pressure brake mechanism,
the combination of a valve-seat provided with
ports to the brake-cylinder and atmosphere,
respectively, with a governing-valve provided

with a passage adapted to connect said ports

and thereby vent air from the brake-cylinder
when said valve is at a predetermined posi-
tion in its traverse, and with a port or groove

in the valve-seat for admitting recervolr air

1o said passage when the v: lee 1s away from
sald position, subbtantmlly as and for the pur-
pose described. |

13. In a fluid-pressure br ake mechanism,
the combination of a valve-seat having ports

to the brake-cylinder and atmosphere, re-
spectively, which are out of communication

with each other when the governing-valve is

at its normal position,with a governing-valve
having a port or ports fmdapied to be bmuﬂht
into communication with said port to the
brake-cylinder to vent reservoir air into said
cylinder by an outward movement of the
valve from its normal position, and also hav-

ing a passage or passages adapted to place

the ports of the valve-seat in communication
with each other to vent air from the brake-
cylinder by an inward movement of the valve
from its normal posﬁuon substantially as de-
scribed.

14. In a fluid-pressure brake meehamsm
the combination of a valve-seat having pmt%

to the brake-cylinder and atmosphere, re-

spectively, which are closed and out-of com-

munication with each other when the govern- |

Iing-valve is at a predetermined position in its
traverse, with a longitudinallyv-acting spring
to resist the movement of the valve inward
from said position, and with a governing-
a port or ports adapted to be
brought into communication with said port
to the brake-cylinder to vent reservoir air

into the brake-cylinder by an outward move-

ment from said position, and also having a
passage or passages adapted to place said
ports of the valve-seat in communication with
cach other to vent air from the brake-cylin-

der by an inward movement from said posi- |
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 tion, but only when moved inward sufficiently-

to place said spring under compression, sub-
stantially as deseribed. .

15. In a fluid-pressure brake mechanism,
the combination of a valve-seat having ports
to the brake-cylinder and atmOSphere, re-

70

spectively, with a valve having two passages .

which are adapted to place said ports in com-

munication with each other at different po-
sitions in its traverse, substantially as de-
seribed. |

16. In a fluid-pressure brake mechanism,
the combination of a valve-seat having ports
to the brake-cylinder and atmoqphere re-
spectively, with a valve having the ports e ¢’
and passages ¢° ¢, adapted to operate with
relation to the ports in the ve lee-sea,t sub-
stantially as described.

17. In a fluid-pressure brake mechanism,
the combination of a valve-seat having ports

to the brake-cylinder and atmosphere, re-

spectively, and having a groove e, with a
valve having the por ts ¢ ¢ and passages e e’
adapted to opemte with relation to the por ts
and groove in the valve-seat, subsjtantmll} as
deseribed.

18. In a fAuid-pressure brake mecham%m
the combination of a governing-valve device
provided with a single eontrolling - valve,
which, in applying the brakes, is moved out-
ward to open a service-port by the reduction

of pressure in the train-pipe, and in order to

hold the air-pressure in the brake-cylinder 13
returned inward in consequence of a reduc-
tion of the air-pressure in the auxiliary res-

ervoir, with a spring-stop to temporarily Iimit

its return movement at a point whereit holds
the passage from the auxiliary reservoir to
the brake-cylinder closed and thereby pre-
vent the discharge of air from the brake-cyl-
Inder by the eontmuatmn thereof, Sub%tau—
tially as described.

19. In a fluid-pressure brake mechanism,
the combination of a governing-valve Wh()be
inward movement to open the brake-release
port is opposed by a spring-stop with a port
or passage for refilling the auxiliary reser-
volir, and to control said port or passage a re-
taining-valve whose opening is opposed by &
spring of such force as to prevent it from

~opening until after the governing-valve shall

have fully opened the blake 1*@1@386 port, sub-
stantially as described. |

20, In a fluid-pressure brake mechanism,
the combination of a governing-valve whose

‘inward movement to open the brake-release

port is opposed by a spring-stop with a port
or passage for refilling the auxtiliary reser-
voir, and to control said port or passage a
retaining-valve whose opening is opposed by
an mdependent spring, substantially as de-
scribed. -

21. In a Auid-pressure brake mechanism,
the combination of the train-pipe, governing-
valve device, brake-cylinder, and auxiliary
reservoir, with a passage for refilling the
auxiliary reservoir from the train-pipe, pro-
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vided with a retaining-valve for holding a
sufficient excess of air-pressure in thé train-

pipeafterthe governing-valve hasbeen moved

to its brake-releamng pomtlon to insure the
movement of the other governing - valves
throughout the train to their brake-releasing
positions, with means for equalizing such ex-
cess of pressure after the brakes have been
released, substantially as deseribed.

29. In a fnid- -pressure brake mechanism,
the combination of the train-pipe, brake- cyl—-
inder, auxiliary reservoir, and a
valve device having a spring ﬂesmtmn* 1ts
movement to the brake-reles easing _nonltlon

with a passage for refilling the mmlhm'} res-

cervoir from the trmn-plpe, provided with a
retaining-valve for holding a sufficient excess
of air-pressure in the trmn-—p1pe to insure the
movement of the governing-valve toits brake-
releasing poaltmn and wroh a restricted port
or passage for equalizing such excess of press-
ure after the brakes have been released, sub-
stantially as deseribed.

23. In a fluid-pressure brake mechanism,
the combination of the train-pipe, governing-
valve device, brake-cylinder, and auuhary
reservolr, with a passage for refilling the aux-
1liary reservoir from the tmm—-plpe, provided
with & retaining-valve for holding an excess
of air-pressure in the train-pipe in effecting
the release of the brakes, and a restricted port

or opening for equalizing such excess of press-
ure after the brakes hf-.we been released, lo-

cated between the retaining -valve zmd 1ts

seat, whereby any dirt a,cc,ldentallv lodged in

such restricted port or opening may be dis-
lodged upon the opening .of the 1-eta;rr~1nﬂ'-
V&lves substantially as desceibed. = -

4., In the governing-valve device of a fluid-

pressure bmke meehamsm the combination
of the operating-piston with a transversely-
yielding guide, substantially as described.

25. Inthe governing-valve device of a fluid-
pressure brake ‘mechanism the combination
of the operating-piston with a spring-stop ar-
ranged to act as a transversely-yielding guide,
substantially as described.

26. In the governing-valve device of a fluid-
pressure brahe mecha,mbm the combination
of the operating-piston with a spring-stop ar-
ranged at 1ts inner end and adapted to act as

8 n*mde for the plston, substantially as de-
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scrlbed
27, Inthe governing-valve device of a fluid-

pressure brake mechanism, the combination

of the operating-piston with a spring-stop ar-
ranged at its inner end and adapted to act as
a transversely-yleldmg guide for the piston,
substantially as described. |

28. In a ﬂmd-prebsure brake mechanism, a
governing -valve piston suspended: at both
ends and ca,pable of a limited oscillation upon
1ts suspendmfr-support substantially as de-
seribed.

29. In a fluid-pressure brake mechanism,
the combination of a governing-valve plston
suspended at both ends and ca,pa.ble of ‘Lllm-

'”'O VGI‘HIH L

| 11ab111ty of accidentally reopening
sage, substantially as desecribed.

ited osellla,tlon upon :'ts suspending-support
with a spring to resist: such oscillation, sib-
stantially as desecribed.

30. In a Wovernmﬂ-valve device of a fluid-
pressure bmke me(rhm:usm the combination
of the operating-piston with a guiding-sup-
port at itsouterend and a transversely-yield-
ing guide at its inner end, whereby the piston
is held in suspension, but 1s permitted to have

a limited rocking movement substantially as
described. |

75

31. Inthe oovernin *T-V‘LlVO device of a finid-

pressure brake mecha,msm the combination
| of the operating-piston wmh a guide for its

longitudinal movement held in p031t10n by a
spring which permits the guide to yield trans-
versely under a deﬂecmnn force suflicient to
overcome the resistance of the spring, sub-

‘stantially as. described.

80

32. Inthe governing-valve device of a fluid-

pressure brake mechanism, the combination
of the operating-piston Wlth a spring-stop
and a guide held in lateral position by the
qtop—sl’)rm substantially as deseribed.

33. Ina ﬂuld-pl'ecasure brake mechanism in
which a p&ssaﬂ'e 18 opened forlocally venting
the train-pipe under the car, the combma,tmn
therewith of a valve or cock for opening and

closing said passage, operated by variations
in the brake- cylmder substan-
| tmlly as described.

of pressure

. Ina °1u1c1-p1*essure brake mechanism i in
whlch a passage 1s opened for locally venting
the train-pipe under the car, the combination
therewith of a valve or cock for closing said

passage, operated by the movement of the
_bmke piston, substantially as deseribed.

85. In a ﬂmd—pressure brake mechanisim in
which a passage is opened for locally venting
the train-pipe under the car, the comblnatlon
therewith of a valve or cock for opening and

“closing the same, operated by variations of

pressure effected by the governing-valve in
a ¢ylinder or chamber 1nde=pe11dent of the
train-pipe, whereby the train-pipe may be re-
charged and the brakes released without the

‘said pas-

56. In a fluid-pressure brake mechanism,
the combination of two cocks with a spring-
handle attached to one and normally engag-

Ing in a recess in the end of the other, Where-

by sald handle serves to hold the former in
an adjusted position and to press the latter
to its seat, substantially as desecribed.

37. In the governing-valve of a fluid-press-
ure brake mech&msm the combination of a

| horizontal plston-ch&mber containing the op-

erating-piston, and a pipe or passage from the

auxiliary reservoir opening directly into the
‘bottom of said chamber at the inner side of

the piston for the purpose of draining the
same, substantially as deseribed. |

38. Inthe governing-valve device of a fluid-
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pressure brake 1110(311&111811] the combination

‘of the operating-piston with a piston-cham-
| ber lying llol‘uonta,l and provided thh a 1eS-




I0

20

30

35

40

10

roaomd Byl 1 -, I T T P I e . =T L B e e L e
. ) . r

L T W N T T rp— —r—ar Amg—
"' a - )

' '."'\--.._____hI .

ervmr-reﬁlhn ‘passage leading downward out
of the bottom of said chambel between the
limits of the plston traverse, whereby the re-
filling-passage drains the plston -chamber,
%ubsmntmlly as described.

39. In thegoverning-valve deviee of a fluid-
pressure brake 1nec,ha,msm the combination
of the operating-piston with a piston-cham-
ber lying horizontal and provided with a res-
ervon*—reﬁllm o passage leading downward out
of the bottom of said chamber- at the outer
side of the piston when the latter is in its
normal position, and a passage for the inflow
of air from the reservoir into the piston-cham-
ber at the inner side of the piston, whereby
the drainage of the piston-chamber is effect-
ually secured, substantially as described.

40. Inthe governing-valve device of afluid-
pressure brake mechanism, the combination
of the operating-piston with a spring-stop lo-

cated 1n a chamber or ¢ap at the inner end
of the valve-casing, and a valve-casing pro-
vided with two passages for the inflow of air
from the auxiliary reservoir, one entering at
the inner side of the piston and the other at
the inner end of the piston-stem, whereby
when the piston is seated at the i inner end of
its traverse the air entering from the reser-
voir acts upon its entire iuner surface, and
whereby both the piston and the spring-cham-
ber are elfectually drained, substantially as
deseribed.

41. In a fluid-pressure brake mechanism,
the combination of the train-pipe and a gov-
erning-valve device mounted at or above the
level of the main train-pipe and its ecoupling-
hose connection, whereby the casing contain-
ing the valve device is drained into a portion
or all of said main train- -pipe, substantially
as deseribed.

42. In the governing-valve device of a fluid-
pressure brake mechanism, the combination
of an operating-piston or movable abutment
and a controlling-valve whichin applying the

45 brakes 18 moved outward to open a service-
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port by the reduction of pressure in the train-
pipe, and in order to hold the air-pressure in
the brake-cylinder.is returned inward in con-
sequence of a reduction of the air-pressure
in the auxiliary reservoir, with means for at-

fording an increased resistance to the initia-

tion of said return movement, whereby any
inereased resistance encountered by the valve
in closing the service-port is overcome and a
complete closure thereof effected, substan-
tially as described.

43.In the governing-valve device of a fluid-
pressure brake mecha,msm the combination
of a valve-casing provided with one or more
inner pr()Jee’rlons_ or depressions and a con-
trolling-valve provided with aspring mounted
upon the valve for the purpose of holding it
upon its seat and adapted to engage with such

depressions or pr()]eet[lons at a predetermmed |

point or points in 1t4F traverse, substantially

a8 described.

i
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44. In a fluid-pressure brake mechanism, -

the combination of the piston and governing-
valve with a spring-stop to momentarily resist
the 1nitial inward movement of the valve to

70

close the service-port, substantially as de-

scribed.

495. Inthegoverning-valve deviceof a fluid-
pressure brake mechanism, the combination
of an operating-piston or movable abutment
and a controlling-valve which in applying
the brakes is moved outward to open aservice-
port by the reduction of pressurein the train-
pipe, and in order to hold the air-pressure in
the brake-cylinder is returned inward in con-
sequence of a reduction of air-pressure in the
auxiliary reservoir, with a lateral spring-stop
so applied as to act upon the valve while it
is holding the service-port closed and the
brakes applied to momentarily resist the out-
ward movement of said valve to open qald
port, substantially as described.

46. In thegoverning-valvedeviceofa fluid-
pressire LDraike e chamsm the combination
of an operating-piston or movable abutment
and a controlling-valve which in applying the
brakesismoved outward toopen aservice-port
by a reduction of pressure in the train-pipe,
and in order to hold the air-pressure in the
brake-cylinder is returned inward in conse-
quence of a reduction of the air-pressure in
the auxiliary reservoir, with means for afford-
ing an increased resistance to the initiation
of said outward movement to prevent the ac-
cidental opening of theservice-port, substan-
tially as described. .

47. In the governing-valve device of a fluid-
pressure brake meehambm the combination
of an opcrating-piston or movable abutment
and a controlling-valve which in applying
the brakes is moved outward to open a serv-
ice-port by a reduction of pressure in the
train-pipe, and in order to hold the air-press-
ure in the brake-cylinder is returned inward
in counsequence of a reduction of the air-
pressure in - the auxiliary reservoir, with
meai 3 £o1 arrviu. 1“‘ an increased I‘GSiSt&HCB
to sald outward movement to prevent the ac-
cidental opening of the service-port and for
a_t“fordmg the valve a slight play before it en-
counters said increased re&istdnce, substan-
tially as and for the purpose set forth.

48. In a fluid-pressure brake mechanism,
the combination of . the train-pipe, auullary
reservoir, brake-cylinder, and a governing-
valve device controlling the ports or passages
between the auxiliary reservoir and the brake-
cylinder and between the brake-cylinder and

‘the atmosphere, arranged so that at the nor-

mal pressure the port or passage to the brake-
cylinder is held closed, and an increase of
pressure in the train-pipe acts to open said
port or passage to the atmosphere.
TIIERON S. E. DIXON.
Witnesses:
H. BITNER,
L, TITLL.
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