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Application filed May 21,1903, Serial No, 158,136, (No model.)

To all whom it may concern:
Beitknownthat I, MiLToN H. NEFF, of Wa-
tertown,county of Jefferson, and State of New
York, have invented an Improvement in Air-
5 Brakes, of which the following description, in
connection with the accompanying drawing,
is a specification, like figures on the drawing
representing like parts. :
This invention relates to an air-brake ap-

1o paratus, and has for its object the attainment
of very prompt individual application of the
brakes on the several cars of the train.

The invention is embodied in an air-brake
apparatus having provision for locally vent-

15 ing the train-pipe for the purpose of hasten-
ing the serial applieation of the brakeson the
several cars of a train, and is shown as ap-
plied to a triple-valve strueture of the kind
shown in patent to A. P. Massey, No. 537,057,

20 dated April 9, 1895, As shown in said Mas-
sey patent, the escaping train-pipe air when
vented to produce quick serial operation ac-
tuates a valve controlling a duct from the
auxiliary reservoir to the brake-eylinder, so

25 that the air is permitted to flow from the aux-
iliary reservoir to the brake-cylinder through
said passage more copiously than through the
passage employed in ordinary service or grad-
uated applications of the brakes,

30 Thepresent invention relates mainly to the
means for controlling the operation of the
train-pipe vent-valve, which, as shown in said
Massey patent, is operated by a piston ex-
posed to train-pipe pressure on one side and

35 to the pressure of air contained in a small
chamber at the other side, there being a small
duct or passage through or past the piston
connecting the train-pipeandsaidsmallcham-
ber, which duet remains constantly open, so

40 thattheair may flow therethrough at all times
in either direction, according as the pressure
at one or the other side of the piston prepon-
derates.

The present invention consists mainly in

45 means for controlling the duet through the
vent-valve motor-piston, whereby said duct
is c¢losed in response to a very rapid or sud-
den fall in train-pipe pressure, and thus con-
fines the air in the small chamber at the other

5o side of the piston, so as to continue the effect
of the said confined air beyond the time that

it would be effective if said pussage were left
constantly open, as in prior constructions of
this general nature.

The drawing shows in longitudinal vertical 55
section a triple valve of an air-brake appara-
tus embodying thisinvention, the parts being
shown with the emergency-valve mechanism
in the same vertical plane with the triple-
valve mechanism, although in the practical 6o
construction of the apparatus this arrange-
ment or relative location of the parts may be
and commonly is different from that shown
in the drawing.

The triple valve proper actuated by the pis- 65
ton 1 and comprising the exhaust-valve 4 for
connecting the passage 5 from the brake-cyl-
inder with the passage 6 to the atmosphere
and the valve 7 for controlling the flow of air
from the auxiliary reservoir 23 through the 7o
passage 8 into the brake-cylinder are shown
as of the same construction as in the Massey
patent, No. 537,057, the specific constraction
of these parts of the apparatus constituting
no part of the present invention and it being 75
unnecessary to deseribe their mode of opera-
tion, as it is well known to those acquainted
with this art and is set forth in the said Mas-
sey patent. ’ :

The train-pipe vent-valve 13, eontrolling 8o
communieation between the train-pipe air
chamber or space 9 and the train-pipe escape
port or duet 11, is actuated by the motor-pis-
ton 2, which is constantly exposed to train-
pipe air-pressure on one side and at the other 85
side to the pressure of the air confined in the
small chamber 21, which in the normal posi-
tion of the piston 2 occupied when the vent-
valve 13 is closed communicates with the
train-pipe by a small duct or passage 33, go
formed in the stem 20 of said piston 2.

The small chamber 21 containing air at
one side of the veunt-valve motor-piston 2 is
shown as formed within the triple-valve pis-
ton 1, which, together with the vent-valve g5
motor-piston 2, constitutes a compound pis-
ton, the same as in the structure shown in
the Massey patent; but this construction is
not essential to the present invention, which
resides mainly in the arrangement and con- 100
trol of the duct 33. Said duct 33, as before -
stated, is formed in the piston-stem 20 and-
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has a lateral opening 34 near the guide-pas-
sage in the casing of the valve in which the
said stem 20 works. The result of this ar-
rangement is that when the piston 2 has
moved only a slight distanee from its normal
position in the direction to open the train-
pipe vent-valve 13 and has dislodged the said
valve 13 from its seat the opening 34 of the
connecting-duet 33 has passed within the
guide-passage for the piston-stem and is cov-
ered and closed thereby, and thus further
communication between the train-pipe and
the interior of the chamber 21 is cut off, so
that the air in said chamber 21, that caused
the valve-opening movewment of the piston 2,
remains confined in said chamber, and thus
retains the piston 2 in the position in which
it holds the vent-valve 13 open. But forsuch
closure of the connecting-duct 33 34 the air
would very quickly escape from the chamber
21, and thus permit the vent-valve 13 to be
¢losed very shortly after it was opened, so
that only a sudden puff of air would be per-
mitted to escape from the train-pipe.

The escape of train-pipe air when the vent-
valve is open hastens the application of the
brakes on the next car of the train, produec-
ing the quick serial action that is exhibited
in an emergency application of the brakes,
and the escaping train-pipe air also servesin
the apparatus herein shown to actuate an
emergency brake-cylinder supply-valve 27,
controlling the duet 29 30, which leads from
the auxiliary reservoir to the brake-cylinder
through the check-valve 28. Said brake-c¢yl-
inder supply-valve 27 is actuated by a piston
14, working in a chamber 16, communicating
with the train-pipe escape-passage 11 and
having an outlet 15 to the atmosphere so lo-
cated that the air in escaping through the
vent-passage 11 will actuate the piston 14, and
thereby unseat the valve 27, which is thus re-
tained open while the train-pipe air is escap-
ing through the passages 11 and 15. These
means for operating the brake-cylinder sup-
ply-valve when the train-pipe air is vented
in an emergency application are embodied in
the structure shown in the Massey patent
and serve to hasten the individual applica-
tion of the brakes when having the quick
serial action operation; but the appliances
employed in the structure of the Massey pat-
entforopeningthe train-pipe vent-valve open
the same only for an instant, and the escap-
ing train-pipe air consequently opens the
brake-cylinder supply-valve 27 only for an
instant. :

By the construction forming the subject of
the present invention, however, the closing
of the duet 34, connecting the air-spaces at
the two sides of the vent-valve motor-piston,
causes the train-pipe vent-valve to remain
open for a shortinterval of time, and the con-
tinued eseape of train-pipe air acting upon
the piston 14 will retain the brake-cylinder
supply-valve 27 open long enough to permit
the air to flow from the auxiliary reservoir
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Tto the brake-cylinder until the pressures
therein are very nearly equalized, so that the
maximum braking forece is attained. Al-
though it requires more than a mere instan-
taneous opening of the valve 27 to accom-
plish the full charging of the brake-cylinder,
it requires that the valve should be retained
opeun only a small fraction of a second, so that
by the construction forming the subject of
the present invention, in which the valve 27
is retained opened longer than it would be
by the mere impact or blow of the piston 14,
the brakes are individually applied with
maximum force in an extremely short inter-
val of time, as is especially desirable in con-
nection with trains running at very high
speed when an emergency arises demanding
the stopping of the train in the shortest pos-
gible distance.

Except for the prolonging of the time that
the vent-valve 13 is opened and the corre-
sponding prolouging of the period in which
the brake-cylinder supply-valve 27 is opened
the operation of the apparatus shown is sub-
stantially the same as that of the apparatus
shown in the Massey patent, which is well
‘known.

Briefly described, the operation is as fol-
lows: In making service applieations of the
brakes the train-pipe air is permitted by the
engineer to escape slowly, and the reduction
in train-pipe pressure causes the triple valve
proper to be operated by the auxiliary-reser-
voir pressure to close the exhaust from the
brake-cylinder and admit air to the brake-
cylinder through the passage 8 from the aux-
iliary reservoir. With such slow reduection
of train-pipe pressurethe air will escape from
the chamber 21 through the passage 33, so as
to reduce the pressure in the chamber 21
substantially as fast as the train-pipe pres-
sure is reduced, so that no appreciable pres-
sure is brought to bear on the motor-piston
2 for opening the train-pipe vent-valve 13,
which consequently remains unaffected in
the service applications of the brakes. In
making an emergenecy application the train-
pipe air is permitted to escape as rapidly as
possible, and the fall of train-pipe pressure
takes place very rapidly, and the pressurein
the chamber 21 does not fall so rapidly, owing
to the smallness of the duect 33. There thus
arises a preponderance of pressure upon the
motor-piston 2, tending to force its stem
against the lever 17 of the vent-valve 13,
which is thus opened and permits the train-
pipe air o escape locally through the passage
11. The movement of the motor-piston 2,
which thus opens the vent-valve 13, also closes
the opening 34 of the duct 83 by carrying it
into the guideway of thestem 2, and thuspre-
vents, orrather greatly diminishes, the flowof
airfrom the chamber 21,sothatthe airremains
entrapped in said chamber 21 and retains the
vent-valve 13 open for a short period of time.
The volume of air in the chamber 21 is very
small, and the air will esecape from said cham-
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ber in ashort time by reason of the inevitable
leakage around the piston oraround its stem
20, even though the passage 33 34 is closed,
and consequently the vent-valve 13 will be
closed shortly after it has been opened by the
motor-piston, although its closing movement
will not instantly follow the opening move-
ment, as is the case in the construction in
which the passage through the motor-piston
is constantly open. The guideway for the
stem 20 of the vent-valve motor-piston 2,in con-
nection with the passage 33 34, thus consti-
tutes means for closing the duct from the
small chamber 21, containing the air for ac-
tuating the motor-piston, said means for clos-
ing said duct being called into operation by
a relatively sudden reduection in train-pipe
pressure, and the duet remaining open when
the reduction of train-pipe pressure is rela-
tively slow; buttheinventionisnotlimited to
this specifie construction of the means for
thus controlling the said duct.

Theinvention, which resides mainly in the
novel means for controlling the train-pipe
vent-valve motor-piston, is not limited to the
specific construction of triple-valve struc-
ture, and it is not essential that the train-
pipe vent-valve and its motor and the brake-
cylindersupply-valve and passage controlled
by theescaping train-pipe airshould be struc-
turally associated with or constitute a part
of the triple-valve structure.

I claim—

1. The combination with the train- pipe,

‘auxiliary reservoir, and brake-cylinder of an

air-brake apparatus; of a train-pipe vent-
valve for permifting air to escape from the
train-pipe;abrake-cylinder supply-duect from
the auxiliary reservoir to the brake-cylinder,

3

and valve controlling said duct; and means
actunated by the air escaping from train-pipe
when vented for actuating said valve in the
brake-cylinder supply-duct; and a motor-pis-
ton for the train-pipe vent-valve exposed to

‘train-pipe pressure on one side and to pres-

sure of air confined in a small chamber at the

other side; a duct connecting the said small

chamber with the space containing train-pipe
air; and means for closing said duct in re-
sponse to a sudden reduction in train-pipe
pressure,

2. The combination with the train-pipe,
auxiliary reservoir, and brake-cylinder, of an
air-brake apparatus; of a train-pipe vent-
valve for permitting air to escape from the
train-pipe;abrake-cylinder supply-duect from
the auxiliary reservoir to the brake-cylinder,
and valve controlling said duct; means actu-
ated by the air eseaping from train-pipe when
vented for actuating said valve in the brake-
cylinder supply-duct; a motor-piston for the
train-pipe vent-valve exposed to train-pipe
pressure on one side and to pressure of air
confined in a small chamber at the other side;
a stem for said piston working in a guideway;
and a duct from one to the other side of said
piston opening in the portion of the stem that
enters the guideway whereby said duct is
closed when the piston is moved by prepon-
derance of pressure in the small chamber.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

MILTON H. NEFF.

Witnesses:
JNO. . MALONEY,
R. HOLDEN.
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