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HENRY S. HOPPER, OF DETROIT, MICHIGAN.

AIR-BRAKE MECHANISM.

SPECIFICATION forming part of Letters Patent No. 458,626, dated September 1, 1891.
Applicatinn filed Angust 11, 1890, Se:pial No, 361,684. {(No model,)

-

1o all whom z,t MY COTCEFTL:

beitknown thatl, HENRY S. HHOPPER, a,utl-
zen of the United States, residing at Detlolt
county of Wayne, State of Mlchlgan have in-
vented a certain new and useful Improvement
in Air-Brake Mechanism; and I declare the

following to be a full, clear and exact deserip-
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~main valve.

ted until it shall have attained

tion of the invention, such as will enable oth-
ers skilled in the art to which it pertains to
make and use the same, reference being had
to the accompanying dl'awmgs Whlch form a
part of this specification.

In the drawings, Figure 1 is a central sec-
tion,in a vertical plzme, of an air-brake mech-
anism embodying my invention. TFig. 2 is a
section 1n a vertical plane at right angles to
Kig. 1 on the line x x. TFig. 3 is a separate
view 1llustrating the rel&twe positions of the
au-ports Fig. 1 18 a separate view of the
I‘w* 5 is a separate view of the
rider or &uxﬂmrv valve.

It 1s the purpose of my 1nventlon to pro-
duce an air-brake mechanism in which the
air in the auxiliary reservoir may be admit-
a certaln
pressure corresponding with the load upon
the car-trucks, and whereby said limit of
pressure to which the air may be acecumulated
is automatically varied to correspond with va-
riations in the said load, to the end that at
all times the said pressure is automatically
regulated to yleld a braking-power against
the wheels just sufficient to prevent their
sliding regardless of variations in the load;
also, to SO construc,t the apparatus that, for
a service-stop, air from the auxiliary reser-
volir 18 permitted to pass as required into the
brake-eylinder, and thereafter the reservoir
to open itself automatically to receive again
it maximum charge from the train-pipe cor-
sponding with the load; also, to adapt said

“apparatus toopen the brake-cylinder directly
to both the auxiliary reservoir and the train- |

pipe when required for a very quick emer-

oency stop; also, to provide other features

hereinafter explained. -

This device 1sdesigned as an improvement
on the apparatus patented to me J une 10,
1890, No. 430,024. |

Tn carrying out my invention, Arepresents
the passage leading to the qumhary reser-
VOIT,

degree.

B is the pa%fwe leading to the bmke cyl—
inder.

C is the passage commumoatmn wﬂ:h the
train-pipe. |

55

D is a rod connecting throngh anysuitable
intermediate meanswith the car-bodyinsuch

a manner that as the car 1s loaded and 1ts
springs depressed this downward settling will
draw the rod outwardlyor to the leftin a cor-
responding degree, and when the load is re-
moved 1n whole or in part the upward motion
or rising of the car due to the resiliency of
the spring will thrust the rod in an inward

60

direction or to the right in a corresponding |

To this rod 1s formed or affixed the
fulc'um cl. :

E is a lever pivoted at e to the stem of the

piston or diaphragm E’; and at its opposite
end it bears upon the admission-valve E7

through mhmh air may pdS% to the auulmry :

reservolr.
[ is a piston moving in the cha,mberf
stem /7 plays within a ehamberf
F’ is a slide-valve governing the flow of air
to the brake- (:ylmdel Its movement is con-
trolled by a rider orauxiliary valve F?, which
is noteched into the stem f” or otherwise en-
oaged to move with the piston If. |
7‘3 is a spring designed to hold the valve F’
to 1ts seat and prevont its accidental dis-
placement by any sudden jar or in any way
other than as moved by the piston . Onthe
inner end of the stem 7’ is a guide f™ '
I'? is a supplemental valve having itsstem
fastened at f° to a progectu}n from the
valve I, -
@ is an air-port from A. |
b is an air- -port. leadmo to the brake-cylin-

der. .

Qr is the exhaust- pmt

a’ is a small port in the valve F’ designed

for use In making a service stop.

a? is a large pmt in said valve designed for
use in an emergency stop or i1n thmwmfr off
the brakes, and the port ¢® acts in cOnjunc—
tion with the latter.

II is a spring-stop designed to arrest and
stop the motion of the pxston I' when making
a service stop, but which will yield and per-
mit a full travel of the plston In anemergency
St0p -

I is an air-passage.
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~a valve 7,
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J is a plunger or piston to which isattached [ suddenly relieves hig train-pipe of - pressure.

sleeved a valve j/, held on its seat 7 by a
spring j5. S .

K is a chamber communicating through

suitable orifices & with the chamber f2. Itis
designed simply to increase the air capacity
~ back of the piston I to insure its more cer-
tain operation. e -
7*is a port leading from the chamber f? to

the piston J, adapted to communicate at the

: proper times with the small elongated port 7°.

- T'he operation of the device willnow be un-
derstood: T'he cars having been connected up
in the usual manver, theair entering fromthe

~train-pipe passes through the supplemental

- valve I® into the chamber f* and thence

- through the valve E* into theauxiliary reser-

20

voir. ln the meantime the rod D has by the
load been shifted to a corresponding position, -
which has determined the position of the ful-

~erum d on the lever-E, nearer to or farther

30

3

from the valve K% according as the load on
the car isless or greater. In a shorttimethe
pressure within the passage A will becomeso
great that exerting itself against the piston
K’ this piston will move outwardly, and so
close the valve B, cutting off any furtherad-
- mission of air to the auxiliary reservoir and

leaving it stored with air at a pressure cor-

responding with the load and just snitable
 for braking the car without sliding the

wheels. Air will still enter the chamber

' _'fg_'until the pressure in /% and the commu-

nicating chamber K is equal to that in the

train-pipe.. Nowsuppose the engineer wishes

~tomake aservice-stop. He simply reduces the

40

45

50

pressure in the train-pipe Cin the usual way.

T'his partial relief from the front of piston F
enables the air behind it to force the piston
B partly out. The rider-valve F?, carried by
the piston, soon engages and moves the valve
EF’ with it and brings the small port ¢’ in jux-

taposition with the port @, so that air from
the auxiliary reservoir may pass thence

through a® and b to the brake-cylinder. This
relief of pressure in the auxiliary reservoir

disturbs at once the equilibrium between it |

and the chamber /% the valve E? opens, and
air from f* passesintothe auxiliary reservoir.
T'his relief of pressure in f? leaves a prepon-

derance in the train-pipe, and the latter just

- starts the piston B toward the right, which

55

instantly opens the supplemental valve %,
simultaneously closing the small valvea’, and

ailr passes again into the chamber 7? through

Go

E¢ and into the auxiliary reservoir, as before.

Now when the engineer wishes to release his

brakes he simply admits pressure again sud-

denly into his train-pipe, and this forces the .
~ piston E to the right.

Therider-valve F* car-
ries the main valve I’ over to the right, cuts
off admission from the port ¢, and opens the
brake-cylinder to the exhaust G, and hisaux-

iliary reservoir will now become again fully |

Abotit this valve-stem is also

|

| J.

The piston F plunges to the left, thus sud- '

denly opening the passage from the auxiliary
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reservoir through the porta to the brake-cyl-

inder. This operates also to bring the small
elongated port 5° in position over the passage

7% which communicates with the port ¢ and
at once admits pressure in against the piston _
This instantly forces this piston down- .

75

wardly, opening the valve 3, which opens the

‘passage back of the valve j’ freely to the brake-
¢ylinder.  The pressure in the brake-cylinder
isof course atthis instant much below the rem-
| nant of pressurein the train-pipe, so that the
latter acts at once to openthe valve " and air
rushes from the train-pipeto the brake-cylin-
der simultaneously with that from the auxil-

iary reservoir,and so the air in the train-pipe
iscaused fo re-enforcethatfrom the auxiliary

quickly inecreased, the piston K 18 f(?l'ced in,
the valve F/ is moved over to the right, and
the elongated port 7° shifts so as to connect

| the passage 7% with the exhaust G and ex-

80

reservoir to make an emergency stop. When
the train has stopped or the emergency has
passed, the pressurein the train-pipe s again

Qo

hausts the air from above the piston J. Air.-

pressure from below, as well as the spring 7°,

95

serves now to force the piston J up toitsin-
itial position. N |

It will be observed that -thrd.ug‘h the me-
dium of the supplemental valve 3, as above
| explained, I am enabled to constantly re-

the valve E<. - |

10O
charge the auxiliary reservoir whenever the
pressure in the train-pipe issufficient toopen -

The piston E’ or a diaphragm may be em-

ployed, if desired, and being disconnected
from the piston I may be made small and 1n-
expensive, and so also may tlie valve E-.
They may also be given a smaller or greater
range of movement, as may be desired, and
may be caused to open and close without
there being necessarily any corresponding
movement of the main piston F, and being
independent of the piston I the latter will
not be affected by any vibrations which would
cause momentary changes in the position of
the fulerum, due to the springing up and
down of the cars when in motion.

1t will be observed that the piston I, with
1ts supplemental valve F? or feeding-groove,
as heretofore employed, together with the
valves F/ and F? constitute what is known
in air-brake apparatus as the “triple valve,”
and by the use of the term “triple valve” in
my claims 1 would be understood as compre-
hending any such apparatus for governing

I1ic

11§
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the admission of and handling the air at

three points. Again, the piston which oper-

ates thevalves F" and F~, as well as the valves

themselves, are all in the high-pressure cham-
ber 7% while for a service stop it is desirable
that the air shall only be fed to the brake:

130

cylinder from the auxiliary chamber. Here.
charged, as before. Now suppose the engi- | tofore this hasbeen accomplished by locating
neer Wishes to make an emergency stop. He | the said valves and piston-stem inside the
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passages of the auxiliary chamber. I ac-
complish the same object by causing said
valves in the chamber f? to handle the air
that is led to them through the passage «,
leading from the auxiliary reserveir.

What I claim is—

1. Anair-brakeapparatus consisting of the
combination, with the train-pipe, auxiliary

‘reservoir, and triple valve, of a separate valve
through which air is admitted to the aux-

iliary reservoir, and an automatically - act-
uated lever adapted to close said valve when

the pressure of air within the reservoir shall .

have accumulated to a predetermined limit,
substantially as deseribed. |

2. An air-brake apparatus consisting of the
combination, with the train-pipe, auxiliary
reservoir, and triple valve, of a separate valve
through which air is admitted to the said
reservolr, means adapted to automatically
close said valve when the pressure of air
within the reservoir shall have accumulated

adapted to automatically vary said limit of
pressure to correspond with any variations

in the load upon the trucks, substantially as
described. -

3. An air-brake apparatus consisting of the

combination, with the train-pipe, auxiliary
reservolr, and triple valve, of a separate valve
through which air is admitted into the aux-
iliary reservoir, a counteracting piston or

equivalent E’, and a lever connecting the two

and provided with a movable fulerum, sub-
stantially as described. -

4. Anair-brake apparatus consisting of the
combination, with the train-pipe, auxiliary
reservolr, and triple valve, of a separate valve
through which airis admitted to the said res-
ervoir, a counteracting piston or equivalent
E’, a connecting-lever, and a movable ful-
crum, the latter engaged with exteriorly-pro-
Jecting means for shifting its position, said
latter means constructed and adapted to re-

.

poses described.

£
3y

ceive and transmit to the fulerum the settling 45

or rising movements of the car due to in-
crease or decrease in its load, whereby said
fulerum iscorrespondingly and automatically
shifted, substantially as described.

5. In an air-brake mechanismn, the combi- 5o

nation, with the auxiliary reservolr, train-

pipe, and triple valve, those portions of the
latter which govern the admission to and ex-
haust from the brake-cylinder being In an

apartment subject to train-pipe pressure, of
a conduit leading from the auxiliary reser-
voir to said triple valve and adapted to com-
municate through the latter with the brake-
cylinder, a valve through which air is admit-
ted to the auxiliary reservoir, and an auto-
matically-actuated lever for controlling said
last-named valve, substantially as described.

6. The combination of the train-pipe cham-
ber /% an auxiliary reservoir having conduit
a, the piston T, the valves F/ and K%, located
in the train-pipe chamber and provided with
ports a’ a* a® the valve E<, and the auto-

matically - actuated lever E for controlling

said valve, substantially as described.

7. The combination, with the train-pipe,
the auxiliary reservoir, the train-pipe cham-
ber % and the triple valve located 1n said

chamber, of the chamber K, communicating

with the chamber f% the valve E° and the
automatically-actuated lever E,substantially
as described. .. o

8. In a ftriple-valve mechanism for air-
brakes, the combination, with the piston F,

1 of a supplemental valve F3, seated in the pis-

ton and having its stem engaged with the

55
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mailn valve, substantially as and for the pur-

In testimony whereof 1 sign this specifica-

tion in the presence of two witnesses.

Witnesses: |
W, H. CHAMBERLIN,
WELLS VW. LEGGETT.

"HENRY S. HOPPER.
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