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To all whom it may concern.:

Be 1t known that I, CiariLEs G. LunD-
HOLM, a cltizen of the United States, residing

State of California, have invented new and
useful Improvements in Air-Brake Mechan-

‘1sm, of which the following is a specification.

In the application of air-brakes to steam-

rallway cars it 1s desirable that the braking
power applied to the wheels of each car

should be properly proportioned to the

weight of the car and its load, so that the

maximum efliciency may be obtained with-

out locking the wheels of a car,so that they

wlll slide; and it is the object of my inven-

tion to provide means whereby the power ap- -

plied to the brakes of each car shall be auto-

matically cut off whenever the desired effi-

clency has been reached whether the car is
loaded, partially Ioaded, or empty. 1 ac-
complish this object by the mechanism de-
scribed herein and illustrated in the accom-
panying drawings, in which—

Figure 11s a plan of that portion of the

braking mechanism of a car which is my in-
vention, parts being broken away, together
Kig. 2

with g portion of codperating parts.
1s a side elevation of the parts shown in FKig.
1. Kig. 3 1s a central longitudinal section of
some of the valves shown in the other figures.

In the drawings, 5 is one of the steel Hoor-
beams of a freight-car, the other parts of

- which are not shown, as not necessary to the
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away from pipe 7.

ordinary construction and operation.

Ulustration of my invention. To this bean:
1s secured the brake-cylinder 6, by means of
which the ordinary car-brakes (not shown)
are operated. A pipe 7 leads from this cyl-
inder to a check-valve chamber 8, which has
a valve 9 therein which opens outwardly or
Check-valve chamber 8
1s connected by pipe 10 to triple valve 11, of

the train-line pipe, which is also connected to
the triple valve. Pipe 13 connects the
triple valve to the auxiliary reservoir 14.

The connections of these different pipes are

such that the auxiliary reservoirishlled from
the train-line through the triple in the usual
well-known manner of the Westinghouse
air-brake, and pipe 10 can be connected with
that port of the triple which leads the air to
the brake-cylinder or with exhaust. A pipe
15 leads from the check-valve chamber to
the regulating-valve chamber 16. The lower

12 1s

| portion of the regulating-valve chamber is

smaller than the upper portion and is pro-
vided with a bushing 17, which has a port 18
therein, which port is in communication with
channel 19 in the side of the casing 20 of the
chamber. Channel 19 opens into check-
valve.chamber 21, in the upper portion of
whichis an upwardly-opening check-valve 22.

In the lower portion of the check-valve
chamber is a piston 23, which carries a stem
24, which projeets from both sides thereof.
When the piston 1s moved upwardly, the up-
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per portion of the stem engages stem 25 of

the check-valve and lifts the valve off its
seat against the power of spring 26. The
lower portion of the check-valve chamber

‘opens mto the check-valve-controlling cham-

ber 27,1n which piston 28 works. Piston 28
1s mounted on stem 24.

In the upper portion of chamber 27 is a
port 29, that opens to the atmosphere, so
that the air between pistons 23 and 28 is al-
ways at atmospheric pressure. Iassage 19
1s connected by pipe 54 with pipe 7.
upper portion of the regulating-valve cham-
ber 16 is larger than the lower portion, and a
piston 30 has a working fit therein. A stem
31 1s secured to sald piston and extends to
the lower end of the bushing in the lower
part of the regulating-valve chamber. On

the lower end of this stem 1s a piston 32,.and &

intermediate pistons 30 and 32 is another
piston 33, which provides additional packing
to prevent the air passing up into the upper
part of the chamber when in use, as explained
hereinatter. o

In the lower portion of the upper part of
the regulating-valve chamber is a port 34,

which opens to the air, so that the portion of

the regulating-valve chamber between the
pistons 30 and 33 shall always be in free
communication with the external air. Pipe
35 connects the upper portion of the regu-
lating-valve chamber with a port 36 in the
casing 37 of the supplemental piston-cham-
ber 38. Pipe 35 1s also connected to cham-
ber 27 below piston 28 by pipe 55. The up-
per portion of the check-valve chamber is
connected by passage 56 with chamber 38.
Piston 39 1n the supplemental piston-cham-
ber 1s provided with a stem 40, which is piv-
otally connected to a floating lever 41 at one
end thereof. A rod 42 is connected to lever
41, and the other end thereof is connected to
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one arm of Dbell-crank levei' 43, which 1s ]

mounted on pin 44, secured In bearings 45
and 46, which bearings are secured to the
floor-beams of the car.
bell-crank lever 43 is connected by links 47
to the end of lever 48. Near the other end
of lever 48 is a recess 49, into which Is re-
ceived center pin 50, which is connected to

and supported by the truck center plate 51,
which is connected to and supported by the

car-truck. (Not shown.) A bearing-pin 52
is connected to the body of the car and rests
upon the outer end of lever 48, and as the
outer end of said lever moves up or down the
body of the car is raised or lowered. A rod
53 is connected to a bell-crank lever at the

other end of the car, similar to bell-crank le-

ver 43. This lever is connected by links to a
lever like lever 48. This last lever is similar
in its construction and mounting and bearing
to said lever 48 and raises and lowers that
end of the car in like manner to lever 48.

The operation of my device 1s as follows:
| connected from the brake mechanism, and

When it is desired to apply the brakes to the
car-wheels, air is admitted to pipe 10 from

the auxiliary reservoir through the triple

valve in the usual well-known manner of ad-

‘mitting air to the brake-cylinder. The air

passes upwardly to the regulating-valve
chamber ‘and raises the piston therein until

 port 18 is uncovered, when the air passes

through passages 19 and pipes 54 and 7 into the
brake-cylinder. It will also be observed that

- the air-pressure is communicated, through
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the check-valve chamber and passage 56, to

the supplemental piston-chamber 38, and
as soon as the pressure rises high enough to

move the piston therein to uncover port 36

the air will pass through pipe 35 into the
regulating-valve chamber above piston 30,
when by reason of the fact that the portion
of the chamber between pistons 30 and 33 1s
connected to open air the pressure of the air
upon piston 30 will move piston 32 to cut ofl
the admission of air to port 18 and no more
air can reach the brake-cylinder. The time
‘at which port 36 will be uncovered will de-
pend upon the amount of the resistance pis-
ton 39 has to overcome, and this resistance
is determined by the weight of the car-body
and its contents, if any. It will be observed
that stem 40 of piston 39 is connected to the
floating lever 41, which lever is connected to
rods 42 and 53, which extend toward the op-
posite ends of the car. The movement of
the piston in the supplemental piston-cham-
ber away from the regulating-valve chamber
causes rods 42 and 53 to pull upon their re-
spective bell-crank levers, and the move-
ment of said bell-crank levers operates to raise
the body of thecar, and whenever the body
of the car is raised high enough to permit the
travel of piston 39 past port 36 the admission
of air to the brake-cylinder is cut off, as-be-
fore explained.

The other arm of

“and holds the check-valve from seating un

with the supplemental

When it is desired to release |

849,550

the brakes, pipe 10 is connected by the triple

to exhaust, when the air will escape from the -

brake-cylinder in the usual well-known
manner, valve 9 opening for that purpose.
It will be observed that piston 28 1is sub-
jected to air-pressure as soon as the air en-

ters through pipe 55, and it moves upwardly
1

piston 39 travels back beyond port 36, which

i+ will not do until the brakes are released.
As soon as piston 39 has traveled back be-
yond port 36 pipe 35 is thrown to exhaust,
when spring 26 will close check-valve 25 and
the remaining air in chamber 38 will be trap-
ped and retained for future use. It will be
understood that the backward travel of pis-
ton 39 is sufficient to relieve the stramm on the
connected parts. ' -

Having described my invention, what 1
claim is—

1. The combination with a car and brake-
cylinder for controlling the brake-levers, of a
lifting mechanism independent of and dis-

valve mechanism for controlling said lifting
mechanism. |

9. The combination with a brake-cylhinder,
auxiliary reservoir and supplemental piston-
chamber, of a regulating-valve chamber and
check-valve chamber in communication with
each other and the latter in communication

“with the supplemental piston-chamber, and

a valve for automatically regulating the com-
munication between said chambers.

3. The combination with a brake-cylinder,
auxiliary reservoir and supplemental piston-

‘chamber, of a regulating-valve chamber and

check-valve chamber in communication with
each other and the latter in communication
with the supplemental piston-chamber, a
valve for automatically regulating the com-
munication between said chambers, a pipe
extending from the air-passage between the

reculating-valve chamber and check-valve

chamber to the brake-cylinder, a tiriple

valve and pipes leading from the auxiliary

reservoir to the triple valve and from the
latter to the regulating-valve chamber.

4. The combination with a brake-cylinder,
auxiliary reservoir and supplemental piston-
chamber, of a regulating-valve chamber and

check-valve chamber in communication with

each other and the latter in communication
piston-chamber, a
valve for automatically regulating the com-
munication between said chambers, a pipe
extending from the air-passage between the
regulating-valve chamber and check-vaive
chamber to the brake-cylinder, a triple
valve, pipes leading from the auxihary res-
ervoir to the triple valve and from the latter
to the regulating-valve chamber, a check-
valve chamber in the pipe leading to the
brake-cylinder and a check-valve m said
chamber. '
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5. The combmation of a fluid - pressure

~brake apparatus of an independent valve-
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casing on the communication between the
auxili&ry reservolr and brake-cylinder, said
casing being smaller at the bottom than at
the top two pistons 1 sald casing connected
by a stem, said casing having an exhaust-
port at the lower portion of the enlarged up-

per part thereof, and a connection in tterme-

diate sald pistons to an auxiliarv piston-
chamber and to the brake-cylinder.

6. [n a fluid-pressure brake apparatus, an
mdependent valve device for controlling ‘the
flow of fluid to the brake-cvlinder; a pres-
sure-operated lifting mechanism for con-
trolling the pesition of said independent
vaive; a checf:—x&mlve on the passage leading
to said pressure-operated [ifting 11“1&(11{111153};11

and mechanism tor holding said cheek-valve
open until the pressure-operated lifting

- mechanism is released.
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7. The combination with an auxiliary res-
ervoir and brake-cylinder adapted to operate
brake mechanism, of litting-levers, a {loating
lever, means connectmﬂ' the latter with the
hftmﬂ' levers, of a supplemental piston-

| chamber a, plston therein which guides the

floating lever a reculating-valve clmmber, a
check-valve chamber in communication with
the supplemental piston-chamber, a passage
between the regulating-valve chamber and
the check-valve ehfu"rlber valves In said
chambers, and a pipe leadmg irom the pas-
sage between the chambers to the brake-
cylinder.

8. The combination with an auxiliary res-

ervoir and brake-cylinder adapted to operate

brake mechanism, of hifting-levers, a floating
lever, means conﬂectmﬂ the latter with tho
hftmg—levers, of a Supplementa._ piston-cham-
ber, a piston therein which guides the floating
lever, a regulating-valve chamber, a check-
valve chamber in communication with the
supplemental piston-chamber, a passage be-
tween the regulating-valve chamber, and the

&

check-valve chamber, valves in said cham-
bers, a pipe leading from the passage between
the chambers to the brake- cylinder, a pipe

leading from the auxiliary reservowr to the
l'egula ing-valve chamber and a pipe leading
from the suppl mental piston-chamber to the
regulating - valve chamber and the check-
valve chamber. |

9. The combination with an auxiliary res-
ervoir, a brake-cylinder and a triple valve,
a pipe leading from the reservoir to the tr 1ple
valve and a train-line pipe leading to the
triple valve, of a supplemental ])Lston cham-
ber and plc;ton therein, a liftine mechanism
operated by the piston-valve 111@@]151,1118111 2,
pipe leading from the triple valve to said
1118(*11%1118111, a valve leading from the valve
mechanism to the brake- cylmdel and a pipe
leading from the supplemental piston-cham-
ber to the valve mechanism whereby power
applied to the brakes of each car i1s auto-
matically cut ofl, whenever the desired efli-
ciency has been re eached, whether the car be
loaded, partially loadul or empty, without
locl‘{ingx the wheels of the car.

10. The combination with a brake-cylin-
der, an auxiliary reservoir, a supplemental
piston-chamber, a piston therein, and hfting
mechanism operated and contr olled OV said
piston, of valve-chambers in connection with
the brake-cylinder, reservoir and supplemen-

tal piston chamber, and valves therein which

are automatically cut off whenever the de-
sired or maximmum efliciency has beenreached,
so that the brake-power applied to the wheels
of the car shall be perfectly proportioned to
the weight of the car and 1ts load.

In witness that I claim the toregoing I
have hereunto subscribed my name this 7th

- day of July, 1906.

CHARLES G. LUNDHOLM.

Witnesses:
Gr. . HarraAM,
CDMUND A, STRAUSE.
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