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~ him any time.

CHRISTIAN W. JUUL, OF ELLENSBURG, WASHINGTON.

AUTOMATIC AIR-BRAKE RETAINER.

SPECIFICATION forming part of Letters Patent No. 570,483, dated November 3, 18986,
Application filed May 7, 1894, Serial No, 510,556, (No model.)

Lo all whom Tt may concermn.:

seit known that I, CHRISTIAN W. JUUL, an
alien of the United States, residing at Ellens-
burg, in the county of Kittitas and State of
Washington, have invented a new and use-

which the following is a specification.

My invention relates to air-brake pressure-
retainers; andit hasforits objectthe enabling
of the engineer to recharge the auxiliary res-
ervoirs on the cars without releasing any of
the air in the brake-cylinders, and so without
reducing the braking effect. At the same
time the action of the brakes is thoroughly
automatic and under the control of the engi-
neer, so that they can be entirely released by
I accomplish this by delay-
ing fora short time the eseape of the exhaust

- after the triple valve has been placed in the

20

25

release or recharging position by causing the

exhaust from the triple valve to act before it
can escape to the atmosphere upon a dash-

pot, (either atmospheric or liquid,) whieh has
a small by-pass when moving in the release
cirection and a large by-pass while mo ving in
the opposite direction. This dash-pot is re-
turned by the pressure from the auxiliary res-
ervolr and train-pipe as soon as the brakes

~are applied again. This slight delay in the

30
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release gives time for the engineer to restore
the pressure in the auxiliary reservoirs from

themain reservoir on the engine, the pressure

in which may be kept up by pumping air at
any time. | N

The mechanism and particular operation of
my device will be seen by referring to the
specification following, and the drawings
forming a part thereof, in which—

Figure 1 is a general view of my device in

section, showing a triple valve and its con-
nections thereto, a portion of the triple valve
being shown insection and other portions be-
ing dotted only. Fig. 2 is a somewhat simi-
lar view on a larger scale, only a portion of
the triple valve being shown. Fig. 3 shows
the mechanism in a different position. - Figs.
+, 0, and 0 show a device which may be used
to permanently retain a certain percentage of
the pressure if desired. IFigs. 7,8, and 9 are
sections through the retainer-cylinder, show-

ing the contained valve and piston. Fig. 10
‘1s an end view of the dash-pot piston. Fig,

-——.

and dash-pot to its operating position.
| 12 1s an end view of
ful Improvement in Air-Brake Retainers, of

accomplish this.
the ordinary Westinghouse triple valve.

-

11 1s a separate view of the supplemental
valve which goes inside of the triple valve and

is actuated thereby and returns the retainer 55

Kig.
a portion of the triple
valve, showing end views of the triple valve
proper and the supplemental valve. Fig. 13
1s & modified form of my device in which the
dash-pot cylinder is dispensed with and a
throttled opening to the air substituted there-

for. Tig. 14is a detail showing the valve for

adjusting the size of this opening.

In operating railway-trains by the auto-
matic air-brake upon long mountain grades it
frequently happens, by reason of the varying
grades and the necessity for slowing down at
curves and other dangerous places, that an
engineer finds it necessary to make frequent
alternate applications and partial releases
without its being safe to entirely release the
brakes. These frequent alternate applica-
tions and partial releases soon use up the
pressure in the auxiliary reservoirs, and as
they can only be recharged when the brakes

‘are released, the train is apt while he is re-

charging them to get under dangerous head-
way, or if it becomes necessary to apply the
brakes harder, he hasno reserve air to accom-
plish this. For this reason the handling of a
train on long mountain grades requires an ex-
pert and careful man, and even then rumna-
ways and accidents are liable to happen.
These frequent applications and releases
consume a very large amount of air and so
make a great deal of additional and Very
rapid work for the air-pump, which causes it
to run hot and wear so that it will soon leak
and willnot pump airat all. This method of
operating -the brakes also makes the pump
more liable to break down. It also causesun-
necessary wear on the brake-shoes. The ob-
ject of my invention is to cure these faults.
Iwillnow describe the mechanism by which T
T'he triple valve shown is

T'he only changes made in it are as follows:
The lining sleeve or cylinder A has a seat

A’, formed opposite the seat forthe ordinary

slide-valve A. Seated in this is the supple-

60
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mental slide-valve B, which lies between the

side flange of theslide-valve I. The twé are

| held to their seats by the spring b2, which is
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the same or similar spring to that ordinarily
used for this purpose. This spring lies be-
tween the two valves. The forming of a
special seat for the supplemental slide-valve
is not really necessary, as the side flanges of
the main slide-valve would hold 1t in place
and its contact-surface might as well Dbe the
curve of the inside of the sleeve A. This
supplemental valve is held lengthwise and
moved in the same way as is the main valve.
It may be either a snug fit between the two

lugs on the moving piston, or be a loose fit,

as is the main slide-valve as it actsas a plain
slide-valve, having no graduating-valve.

The openings B’ and B? are made through
the side of the triple-valve eylinder and into
the center of the seat of the supplemental
valve B. The opening B’ communicates
through the pipe I3® with one end of the re-
tainer-cylinder and the other, B? with the
outside air. The ordinary exhaust-opening
from the triple valve is connected by a pipe
B4 with the other end of the retainer-cylinder.
Aside from these changes, the construction
and operation of the triple valve is the same
as that in common use. A particular de-
seription of it will therefore not be given
here.

The retainer-cylinder Cis a tube several
diameters in length, and contains a piston P,
having the ordinary leather packing I, so
that it may be operated by air from either
side. The piston-rod p passes through a
stuffing-box D'atone end of the retainer-cylin-
der into a cylinder D,whichis of much greater
diameter, and is there connected to a piston
P?, which is packed so asto be air-tight when
moving in one direction only, to the lett, as
shown in the drawings. This cylinderis en-
tirely closed and the air is at atmospheric
pressure only. This piston has two by-
passes, consisting of the holes p'and p* the
first, p’, being a hole of considerable size
covered by the flexible valved®, so that when
it is moved to the right the air may pass
through it quickly, but is closed by the valve
»®when moved to theleft, so that the air can-
not pass through it. The other by-pass p~
is a quite small hole, which is always open
and permits a gradual and slow movement
of the piston to the left. This cylinder and
piston form a sort of dash-pot. The piston-
rod p also extends in the opposite direction
from the piston P, and operates the retainer
slide-valve E. This valve 18 of the cross-
section shown in Fig. 8, the seating side be-
ing round to fit the interior of the cylinder
and having two ribs extending upon each
side of the piston-rod p, and bearing on the
upper side of the piston. A plate e is fixed
to the end of the valve farthest from the pis-
ton. The piston-rod passes through thisand
has a pin ¢’ outside the plate ¢, which en-
cages with the plate and thereby moves the
valve in one direction. 'The valve 1s moved
in the other direction by engagement with
the piston P.

570,483

The valve is shorter than the space belween
the piston > and the pin €', the result being
the same and for the same purpose as 1n the
slide of the ordinary triple valve—namely, to
provide for the opening or closing of the valve
¢* before the slide moves. This valve e® is
similar in construction to the graduating-
valve of the triple valve. It is a round pin
connected to and moving with the piston-rod

», and having its seat on one end. When In

the position shown in Figs. 1, 2, and 4, the
ports €® and e are closed, but they are opened
when in the position shown in Ifig. 5.

The exhaust-opening from the retainer-cyl-
inder is at C'. The valve X has a groove ¢
in its side, which comes directly over the ex-
haust-port C'.

The operation of the device as so far de-
seribed is as follows: Before the brakes are
applied the retainer-cylinder and piston are
in the position shown in Ifig. 2. The triple
valve is then in the position of release and
the supplemental slide-valve B is in the po-
sition shown in Fig. 1, the ports B and I3* be-
ing covered thereby. When the brakes are
applied, the motion of the main slide-valve /
moves the supplemental valve D until the
port B’ is uncovered. The position of the
triple valve as shown in Fig. 2 is that of an
emergency application. The uncovering of
port B’ permits the air to act upen the piston
P to move it to the right. As the by-pass p’
in the piston P’ is large, the air in the cylin-
der D offers but little resistance to this mo-
tion, and the piston P is quickly moved to
the right, carrying with it the slide-valve K.
The first movement of the piston has opened
the valve ¢?, and the air in the retainer-cyl-
inder back of the piston escapes through the
ports ¢°, ¢!, ¢°, and C'. Now, when the triple
valveismoved to the release position as shown
in Fig. 1, the exhaust from the brake-cylin-
der is into the pipe B*. It cannot escape to
the atmosphere yet, however, because the ex-
haust-port C'is covered by the retainer slide-
valve . The pressure of this air is, how-
ever, brought to bear upon the piston P to
move it to the left, while at the same time
the moving of the slide [ of the triple valve
has carried with it the supplemental slide-
valve BB until connection has been made be-
tween the ports I3’ and 3%, through the port
b, to exhaust the air from the pipe B°, thus
taking this pressure off of the piston P. T'he
pressure from the brake-cylinder, acting upon
the opposite side of the piston P, forces it to
the left. The by-pass p* in the piston I~
being, however, very small, the air cannot
pass through it quickly, and so the motion 18
slow and the final exhaust of the brake-cyl-
inder air through the port C'is delayed. 'I'his
delay may be made anything desired by prop-
erly proportioning the size of cylinder D and
by-pass p®. This delay is sufficient to enable
the auxiliary reservoirs to be partially re-
charged from the main reservoir and the

triple valve be again set at the application
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position before the piston P and valve E have
been moved far enough to uncover the ex-
haust-port C'.  When this is done, the air in
the pipe B* is trapped in by the moving of
the triple valve and air from the auxiliary
reservoir admitted to the pipe B3, which, be-

ing of greater pressure than that formerly in

the bralke-cylinder, starts the piston to the

1O

right. This first opens the relief-valve ¢?,
permitting the entrapped air of the pipe B*

- 10 escape, thus removing the resistance to

20

3C

| 35

- rod g, which hasthe spiral spring f*surround-
ing it and held thereon by a lug 72, pin, or

40

| pulled through the plate e.

45
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the forward motion of the piston P. The
only air which has escaped from the brake-
cylinder by this process is that entrapped in

the pipe B*and the retainer-cylinder. In this
~way the auxiliary reservoir may be kept fully

charged all the time and the engineer need
never be out of air to operate the brakes.
The three-way cock B° and cock B® may be
used to cut out the retainer whenever de-
sired. - Inthis case the exhaust is direct to the
alr by the three-way cock B®. I have also

shown a device by which this may be used as
a permanent retainer of a certain portion of
1t will then act similar to what

the pressure., |

1s commonly known as the fifteen-pound re-
tainer—that is, to keep a pressure of a fixed
amount, as fifteen pounds, on the brake-
cylinders all the time.
follows: The right end of the retainer-cylin-
der is continued a short distance, and a rod
or small shaft I is inserted across the same

through a stuffing-box G'.  Within the cylin-
derarethe cranks F'. Onthisrodand attached
thereto the links F?, which are connected to

the yoke f'. Through this yoke /' passes the

other device,which prevents it being removed
at the end. The opposite end of the rod ¢
passes through the partition G and the plate
eupon the end of theretainerslide-valve, and
has a head on the end which prevents its being
This rod is made
of such a length that when the cranks B are
in the position shown in full lines in Figs. 2
and 4, it will not have any effect upon the po-
sition of the valve, the valve at the exhaust
position being in contact with the head on the

rod g, but not bringing any strain on the spring
/. When, however, it is desired to throw this
~deviceinto operation,the ecranks F' are thrown
to the position shown in Fig. 5 and in dotted
lines in Fig. 2,
rod g to engage the plate e before the valve
has uncovered the exhaust-port ¢/, as shown

"I'his causes the head on the

in dotted lines in Fig. 2. The valve then can
move farther to uncover the exhaust-port by

compressing the spring f. . Asthe pressure is
reduced to balance the force of the spring, the
valve 1s returned until it finally closes the ex- -
haust-port and the remaining pressure is per-
- manently retained. . |
sure will depend upon the strength of the

1'he amount of this pres-

spring and its adjustment. The shaft I and

cranks I are moved and held in the two po-
sitions by the handle I, fixed segment 1.2, hav-

I acecomplish this as

ing holes { in each end, into which fit the lock-
ing-pin /', which is operated by handle I/ and

spring . Thisdevice may be operated in con-
nection with the other parts or the full-pres-

sure retainer, or by closing the valve B it may
be worked as a fixed or partial retainer. The
partition G, plate e, and the valve E do not
occupy all the space of the retainer-cylinder,
but are cut away at the sides as shown in Figs.
9,8, and 9, so that the airwill have free pas-
sage by them at all times. |

T'he essential principle of my device is the
delayed exhaust,which gives time for the aux-
iliary reservoirs to be partially recharged from
the main reservoir before the brakes are re-
leased. 'This delay need not be but a few sec-
onds, probably five to seven, but is-sufficient
tor a partial recharging. The auxiliary reser-
voirsarenotnecessarily completely recharged
by a single application of this process, but

75

30

without releasing the brakes a little increase

of the pressure in the auxiliary reservoirs is
acquired at each repetition of this process,
until finally the auxiliary pressure and the

brake-cylinder pressure also may be bronght

up to practically main-reservoir pressure, if
desired, and this without using the em ergency
featureof the triple valve. Wereitnecessary
to release the brakesforeven this shortlength

of time, the train might get under dangerous

headway. "This delay in the exhaust might

be accomplished with my device in a slightly

different way. This is by omitting entirely

the cylinder ID and its piston, and instead

thereof reducing the area of the exhaust-open-
ing B* sufficiently to cause the desired delay
in the exhaust. This is shown in Fig. 13.
1The ¢ylinder D is omitted and a valve 3 in-

serted in the extra exhaust-port B2 in the
triple-valve case. This valve-head 10 may be -

screwed down upon its seat so as to throttle the
escape of the airthrough itas much asdesired,
oritcan be opened so as to give a free escape.

With this valve nearly closed it will take some
time for the air in the pipe B* and in the re-
tainer-cylinder to escape, and thus delay'the
escape of the air from the port C' of the re-

tainer-cylinder. The object attained is thus
the same as if the cylinder D and its piston
were used. If the volume of air in the pipe is

isufficient to cause the required delay, this -
may be increased Dy enlarging the pipe or

inserting an air-chamber between the re-
tainer-cylinder and the triple valve, as shown

at 4, Fig. 13. _

~ Adelay of afewsecondsin the release of the
brakes can never have any serious results. It

means simply a loss of that much time, and
In most cases it need not cause any loss of
time, as an engineer can almost always re-
lease the brakes some time before starting,
and after becoming accustomed to it he
would operate his valve that muech in advance

of the time he wanted the brakes free, so as
to allow for this delay. Itisalso an easy mat- .
ter, if it is desired to use the retainer only at .
certain times, to cut out the retainer when-
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ever it is not needed and operate the brakes |

as at present.
Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
5 ent, 18—
1. An air-brake retainer operated by the
exhaust from the triple valve to secure a de-
~layed final discharge of the same, substan-
tially as shown and described.

1o 2. An air-brake retainer operated by the
exhaust from the triple valve to secure a de-
layed release of the said exhaust and by the
application of the brakes to reset the same
in operative position, substantially as shown

15 and described.

3. The combination with the ordinary mech-
anism of an automatic air-bralke, of a valve
covering the exhaust-port, means for moving
it to uncover said port by the exhaust-pres-

20 sure, and means for graduating the rapidity
of said movement so as to slightly delay the
final exhaust release, substantially as shown
and described.

4. The combination with the ordinary mech-

2¢ anism of an automatic air-brake, of a valve
covering the exhaust-port, means for moving
said valve to uncover the port by the exhaust-
pressure, and a dash-pot connected to the
valve so as to slightly delay the final exhaust

30 release, substantially asshown and desecribed.

5. The combination with the ordinary mech-
anism of an automatic air-brake, of a slide-
valve covering the exhaust-port, means for
moving it to uncover said port by means of

3¢ the exhaust-pressure, and a device connected
to the valve for securing a gradual move-
ment thereto so as to slightly delay the final
exhaust release and mechanism actuated by
the application of the brakes to return this

40 valve to its place covering the exhaust-port,
substantially as shown and described.

6. The combination with the ordinary mech-
anism of an automatic air-brake, of a slide-
valve covering the exhaust-port, means for

45 movingittouncover said port by means of the
exhaust-pressure, and a device connected to
the valve for securing a gradual movement
thereto so as to slightly delay the final ex-
haust release and mechanism actuated by the

co air-pressure from the auxiliary reservoir to
return this valve to its place covering the ex-
haust-port, substantially as shown and de-
seribed.

7. The combination with the ordinary mech-

c5 anism of an automatic air-brake, of a slide-
valve covering the exhaust-port, means for
moving it to uncover said port by means of the
exhaust-pressure and a device connected to
the valve for securing a gradual movement

6o thereto so as to slightly delay the final ex-
haust release and mechanism consisting of a
cylinder and piston and connections there-
from to the auxiliary reservoir to operate this
valve by air and return it to its position cov-

65 ering the exhaust-port whenever the brakes
are applied, substantially as shown and de-
seribed.

8. Thecombination with the ordinary mech-
anism of an automatic air-brake, of achamber
through which the exhaust from the brake-
cylinder passes and having an exhaust-port
therein, a valve within said chamber moved
by the exhaust from the triple valve to un-
cover said port and a device connected to said
valve to cause a gradual movement thereot
s0 as 1o cause adelayed but free final exhaust,
substantially as shown and desecribed.

9. The combination with the ordinary mech-
anism of an automaticair-brake, of achamber
having an exhaust-porttherein whichis closed
during applications, through which chamber
and port the exhaust from the triple valve
must pass, and means actuated by the ordi-
nary releasing mechanism to cause a slightly
delayed but free final opening of the said ex-
haust-port, substantially as shown and de-
scribed.

10. The combination with the ordinary
mechanism of an automatic air-brake of
means, other than the triple valve, whereby
the exhaust-portisclosed during applications
and means actuated by the movement of the
ordinary releasing mechanism for causing a
slightly delayed but free final opening of said
exhaust-port, substantially as shown and de-
seribed.

11. The combination with the ordinary
mechanism of an automatic air-brake, of a
chamber connected at one end to the exhaust
from the brake-cylinder and having an ex-
haust-port therein, a valve within said cham-
ber moved by the exhaust from the brake-
cylinder to uncover the said exhaust-port,
means connected with the valve for securing
a gradual movement thereto, and means op-
erated by applying the brakes to return the
said valve to a position covering the exhaust-
port, substantially as shown and described.

12. The combination with the ordinary
mechanism of an automatic air-brake, of a
cylinder connected at one end to the exhaust
from the brake-cylinder and having an ex-
haust-port therein, a valve closing said port,
a piston in said cylinder actuated by the ex-
haust from the brake-cylinder and by its
movement opening said valve, and a device
connected to said piston to secure a gradual
movement thereto and a delayed opening of
the valve, substantially as shown and de-
scribed.

13. The combination with the ordinary
mechanism of an automatic air-brake, of a
cylinder connected at one end to the exhaust
from the brake-cylinder and having an ex-
haust-port therein, a valve c¢losing said port,
a piston in said cylinder actuated by the ex-
haust from the brake-cylinder and by 1its
movement opening said valve, and a dash-pot
connected to said piston to secure a gradual
movement thereto,substantially asshown and
described.

14. The combination with the ordinary
mechanism of an automatic air-brake, of a

' cylinder connected atone end to the exhaust
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‘mechanism of an automatic air-brake, of a
retainer-cylinder having an exhaust-port

570,488 5

from the brake-cylinder and lmving- an e\
haust-port therein, a valve closing said port,

a piston in said eylinder actuated by the ex--
haust from the brake-cylinder and by its
movement opening said valve, a dash-potcon-
nected to said piston to secure a gradual
movement thereto, connections from the op-
‘posite end of the cylinder to the operating or

triple valve whereby the working pressure of
air is admitted behind the piston to return it
and its connected valve to a position to cover
the exhaust-port when the brakesare applied,
substantially as shown and described.

15. The combination with the ordinary
mechanism of an automatic air-brake, of a
chamber through which the brake-cylinder

-exhaust must pass, and having an exhaust-

port therein, a valve therein which permits a
free passage through the exhaust-port when
the brake is not in use, means actuated by the
application of the brakes for moving the valve
tocoverthe exhaust-port, and means actuated

by setting the triple valve in a release POSi-

tion for uncovering the exhaust-port and

means connected to this valve whereby its

speed of motion is regulated so that the final
release is -slightly delayed, substantially as

- shown and described.

16. The combination with the ordinarv

- therein and connections from one end of the
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retainer-cylinder to the triple-valve exhaust-

port, two supplementary ports in the triple-
valve cylinder, one connected with the ott-
side air and the other with the other end of
the retainer-cylinder, a supplementary valve

‘operated by the triple valve to control these

ports, a slide-valve in the retainer-cylinder,
a piston therein connected to the slide-valve
to operate it and means connected to this pis-
ton to cause a slow movement of the piston

~and connected valve by the air-brake exhaust,

45

- retainer-cylinder having an exhaust-port

KO

thus delaying the final exhaust, substantially
as shown and described. o _

17. The combination with the ordinary
mechanism of an automatic air-brake, of a
therein, connections from one end of the re-
tainer-cylinder to the triple-valve exhaust-
port, mechanism operated by the triple valve

whereby connection is made from the brake-

- cylinder supply to the opposite end of the re-
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tainer-cylinder when the brakes are applied,
and from the same end of the retainer-cylin-
der to the outside air when the triple valve
1s set at release, a valve closing the exhaust-
port in the retainer-cylinder, a piston in this

- ¢ylinder for operating said valve, and a dash-
pot connected to this piston to cause a slow:
-movement of the piston against the exhaust-

air, substantially as shown and described.
18. The combination with the ordinary
mechanism of an automatic air-brake of a

‘retainer-cylinder having an exhaust-port

therein, connections from one end of the re-
talner-cylinder to the triple-valve exhaust-

- port, mechanism operated by the triple valve

whereby connection is made from the brake-

cylinder supply to the opposite end of the re-
tainer-cylinder when the brakes are applied
and from the same end of the retainer-cylin-

der to the outside air when the triple valve
1s set at release, a valve closing the exhaust-

port in the retainer-cylinder, a piston in this

cylinder for operating said valve, a retard-
ing-cylinder or dash-pot and a piston therein

-connected to the retainer-piston, said dash-

pot piston having a small by-pass when moved

by the exhaust-air but a large by-pass when
moved in the opposite direction, substantially

as shown and desecribed.

19. The combination with the ordinary
mechanism of an automatic air-brake, of a
retainer-cylinder having an exhaust- port
therein, connections from one end of this cyl-
inder to the exhaust-port of the triple valve,
two supplementary ports in the triple-valve
cylinder, connections from one of these to the
other end of the retainer-cylinder and from
the other port to the outer air, asupplemental
valve operated by the triple valve to uncover

the first supplemental port when the brakes

are applied and to connect the two ports when

the triple valve is set at release, a valve in
the retainer-cylinder controlling its exhaust- -

port, a piston therein operating the valve and
operated in opposite directions by the ex-

‘haust-pressure and the application-pressure,
and means for making the motion under ex-
‘baust-pressure much slower than in the OpPPo-

site direction, substantially as shown and

‘described.

20. The combination with the ordinary
mechanism of an automatic air-brake, of a
retainer-cylinder having an exhaust-port
therein, connections from one end of this cyl-
inder to the exhaust-port of the triple valve,

two supplementary ports in the triple-valve
cylinder, connections from one of these to

the other end of the 1fetaine1*-eylinder- and

from the other port to the outer air, a Sup-

plemental valve operated by the triple valve
to uncover the first supplemental port when

the brakes are applied and to connect the
two ports when the triple valve is set at re-

lease, a valve in the retainer-cylinder con-
trolling its exhaust-port, a piston therein
operating the valve and operated in opposite

-directions by the exhaust-pressure and the

application-pressure, a retarding-cylinder or

-dash-pot and a piston therein connected to
the retainer-piston, said dash-pot having a

small by-pass when moved by the exhaust-

pressure but a large by-pass when moved in |

the opposite direction, substantially as shown

and described.
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21, In an air-brake retainer the combina-

tion of a cylinder having an exhaust-port

therein through which the brake-cylinder
exhaust must pass, a valve in said cylinder
controlling the port and means for operating
this valve to cover or uncover said port, of a

| relief port and valve in the said retainer-
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valve and operated by the same mechanism
to connect the exhaust-port and exhaust end
of the retainer-cylinder during the travel of
the piston toward that end and to close this
connection as soon as motion is commenced
in the opposite direction, substantially as
shown and described.

- 9292, The combination with the ordinary
mechanism of an automatic air-brake, two
additional ports in the triple-valve cylinder
and a valve within the same and operated by
the triple valve to control these extra ports,

~of a retainer device for delaying the brake-
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cvlinder exhaust after the action of the triple
valve and connections therefrom to the ex-
haust-port and to one of the extra ports
whereby it is alternately and oppositely oper-
ated by the exhaust-airand the brake-cylinder
air, substantially as shown and described.

23. The combination with the ordinary
mechanism of an automatic air-brake, two
supplemental ports in the triple-valve cyl-
inder, a slide-valve in the said c¢ylinder and
operated by the triple valve to uncover one
port when in the application position and to
connect the two ports when in the release
position, of an exhaust-delaying device con-
nected with the triple-valve exhaust and the
first or supply port of the supplemental ports
so as to be alternately and oppositely oper-
ated thereby, substantially as shown-and
described.

24. The combination with the ordinary
mechanism of an automatic air-brake, of an
exhaust-delaying device alternately and op-
positely operated by the exhaust-air and the
brake-cylinder air, connections therefrom to
the exhaust-port of the triple valve, and to a
supplemental supply-port in the triple-valve
cylinder, said supplemental supply-port and
a coOperating exhaust-portin the triple-valve
cylinder, a valve within said cylinder and
operated by the triple valve to uncover the
supplemental supply-port when the triple
valve is set at the application position and
to connect the two ports when the triple valve
is set at the release position, substantially
as shown and deseribed. |

25. In an air-brake retainer the combina-
tion of a cylinder having an exhaust-port
therein through which the exhaust must pass,
a slide-valvefor controlling said port and hav-
ing an exhaust-port in its face, a piston con-
nected to and operating said valve and a re-
lief port and valvein the said slide-valve con-
necting said exhaust-valve port and exhaust
end of the retainer-cylinder and operated by
the piston to open the relief-port when mov-
ing toward the exhaust end of the retainer-
cylinder, and to close it when moving in the
opposite direction, substantially as shown
and described.

26. In an air-brake pressure-retainer the
combination with a cylinder having an ex-
haust-port therein through which exhaust
must pass, a slide-valve therein for control-
ling this port and a piston operated by air-
pressure and operating the said slide-valve,
of a relief port and valve adapted to be
opened by and during the movement of the
piston while closing the exhaust-port and to
be closed thereby while moving in the oppo-
site direction, substantially as shown and
described.

97. In an air-brake pressure-retainer the
combination with a cylinder having an ex-
haust-port therein through which the exhaust
must pass, a piston therein operated alter-
nately and in opposite directions by air-pres-
sure mechanism operated by the triple valve
to change the air-pressure to opposite sides
of this piston, of a slide-valve within the re-
tainer-cylinder connected to and moved by
the piston to control the exhaust-port and a
relief valve and port in the said slide-valve
controlled by the piston and held open thereby
during motion of the valve to cover the ex-
haust-port, substantially as shown and de-
seribed.

23. The combination with the ordinary
mechanism of an automatie air-brake of a
retainer-cylinder having an exhaust-port
therein through which the exhaust must pass,
connections from one end thereof to the triple-
valve exhaust-port, a slide-valve in said cyl-
inder for regulating the opening of the ex-
hawust-port, a piston connected thereto and
operated to move the valve to uncover the
port by the exhaust from the triple valve, a
dash-pot connected to the piston to secure a
oradual motion thereof, and a spring resist-
ing the motion of the piston just before un-
covering said port, substantially as shown
and described.

29. The combination with the ordinary
mechanism of an automatic air-brake, of a
retainer-cylinder having an exhaust-port
therein through which the exhaust must pass,
connections from one end thereof to the triple-
valve exhaust-port, a slide-valve in said eyl-
inder for regulating the opening of the ex-
haust-port, a piston connected thereto and
operated to move the valve to uncover the
port by the exhaust from the triple valve, a
dash-pot connected to the piston to secure a
ogradual motion thereof, and a spring resist-
ing the motion of the piston just before un-
coveringsaid port, and means whereby it may
be thrown out of action when desired, sub-
stantially as shown and described.

C. W. JUUL.

Witnesses:

(CHAS. VAN BUSKIRK,
W. 1I. IHOSKINS.

70

75

80

Q0

95

ICO

105

110

115




	Drawings
	Front Page
	Specification
	Claims

