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{o all whom it may concern:

Be it known that I, JOSEPH E. NORMAND,

a citizen of the United States of America, and

a resident of Watertown, Jefferson county,

5 State of New York, have invented certain

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

My invention relates to improvements in

air-brakes, and particularly toimprovements

ro in such system of air-brakes as is known as
the ““automatic” system, in which brakes are
applied or released under the control of a so-
called *“ triple valve” operated under condi-
tions of variations in pressurein a train-pipe.
i5 My invention consists in improvements in
the construction and operation of a triple-

valve mechanism, in the employment of an

aaXxillary reservoir in combination with a
service - reservoir, in an improved form of
20 combined service-reservoir, reinforcing-res-
ervolr, and brake-eylinder, and in certain
novel and improved forms and details of con-
struction and combination of parts, as shall
hereinafter be more fully desecribed.

25
mechanisin embodying my invention and
will then pomt out the novel features in
claims.

In the drawings, qulelIsadlaummmdbw

30 view of such pmlnonca of au air- bmke system
as are necessary to the clear understanding
ot my invention. Fig. 2 is a central verti-
cal section through my improved combined
servigce-reservoir,

35 brake-cylinder, but with one of the heads
thereof removed. Fig. 31is a transverse sec-
tion of the same.
section through the triple-valve mechanism
and the ¢ylinder-head to which it is secured,

40 sald cylinder-head being the one which is re-

moved from Kig. 2, showing also a small por-
tion of the reservoirs and brake-cylinder.

Fig.-5 is a central horizontal section of the
same. Hig. 6 1s a transverse section on the

45 line 6 6 of Fig. 5. Fig. 7 is a detail face
view of an emergeuncy-valve employed. Fig.

S 18 a detall face view of a graduation-valve

employed. Fig. 9 1s a detail sectional view
Hiustraiing a slight modification in which
50 the local train-pipe exhaust is to the atmos-
‘phere.  Figs, 10, 11, 12, 13, and 14 are a se-

1 will now proceed to déscribe an air-brake

emergency-reservoir, and.

Fig. 4 is a central vertical.

T

ries ofd 1aQr a,mma,nc views 1llusb: aLmﬂ' t he va-

rious positions of the emergency a,ml gradu-

ation valves with their respective ports under

different conditions of train-pipe pressure.
Similar reference characters designate cor-

responding parts in all the figures.

- Reference character 1 designates the train-

pipe; 2, the engineer’s valve; 3, the main res-

ervoir. - All of these are too well known to

require detail illustration or description and -

areshown merely diagrammatically in Fig. 1
to.show their relationship to other parts con-
stituting this invention.
any demred or well- known form. = -

- Referring now more particularly to Figs. 2
and 3,
sel'vice or auxiliary reservoir—that is to say,
auxiliary to the main reservoir 3.
nates what I term a ‘‘reinforcing-reservoir,”
and 6 a brake-cylinder. .

casting, the service and auxiliary reservoirs
surrounding the brake-cylinder and sepa-

dinal diaphragms 52,

_ (See particularly Fig.

The conqtmmtlon of the reservoirs

doing away with all pipe connections except
that of the train-pipe.
combined reservoirs

by the reference character 7.

Reference character 8 designates Lhe tnple |
The bmd triple valve is.
shown clearly and in detail in Figs. 4, 5, aud
6, to which leferenee IS now more bar ticu-

vaive as a whole.

ldrly made.

- Reference character 9 debl“‘ndE@S q h@d«d or
cover for the combined reservolrs and brake-
cylinder, and to this cover is preferably se-
unedthemsmw of the triple valve 8,asshown.

The train-pipe 1 is connected bo the said

valve - casing and- commummtes with Lhe.-

chamber 1%

10 designates an emerﬂ'eney-plsbon mnunb«?

‘T'hey may be of'

5 desig-

6o

reference .character. 4 de%wndtes o

70
1 pretembly make "
and have so shown the service- -reservoir, re-

inforeing-reservoir, and brake-cylinderinone

75
rated or divided from each other by longitu-

ctlltirf
cylinder in this manner forms an exceedingly =~
compact and desirable ar ranﬁemenh, entirely 8o
[ have designated the -
and ceylinder as a whole -

9o

ed for the sake of convenience within a cy-
lindrical bore 50, prowded within the head

or cover Y.

port 11, which communicates with the serv-
ice-reservoir and a chamber 45 behind the

1In this cover is also arranged a roo
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emergency-piston. Thespaceinclosed by the
partially-cylindrical bore of the triple-valve
casing and in which the emergency-valve 20
and the graduation-valve 26, to be hereinaf-
ter more fully described, are arranged to re-
ciprocate is designated by the reference char-
acter 12. A small port 13 is arranged in the
emergency-piston 10, whereby air from the
service-valve is allowed to flow into the space
12.  As will be seen more clearly in Fig. 5,
the head or cover 9 is further provided with
a port forming part of a passage 14, which

leads from the brake-cylinder to a brake-cyl-
~inder space 15.
valve 16 isarranged in the passage 14, spring-

(See Figs. 4, 5, and 6.) A

closed to prevent the flow of air from the
brake-cylinder to the space 15, but adapted
to permit the passage of air from the said
sSpace to the brake-cylinder.

17 designates a portin open communication

~with the train-pipe, and 18 is a port opening

from the interior space 12 to a discharge-pas-

sage 42, to be hereinafter described.

19 designates a passage in open communi-
catlon with the reinforeing-reservoir, the said

- passage passing through the casing of the

30

.35

40

triple valve 8and the head or cover 9, as seen

more clearly by reference to Fig. 5. |
20 designates the before-mentioned emer-

gency-valve, a face view of which is shown

in FKig. 7, in which view the valve is shown

removed fromits casing. Thesaid valve has

4 passage 21, which when in correct relative

position therewith forms a crossover - port
joining ports 17 18. - The said passage 21 may

‘be termed an ‘‘emergency-passage,” as it is

only used for an emergency stop, as will pres-

ently be explained.

22 designates_the- cmergency Se-rvic'e._.rese]j-
volr port and which is adapted to register

with the emergency-port 51, com municating

with the service-reservoir passage 15.
Reference character 23 designates a post
or stem preferably and here shown as inte-

‘gral with the valve 20. Intheclosed or ‘“‘run-
ning” position of the valve, in which position
1t 18 shown in Fig. 4, the said stem bears

~againsta pin 24, mounted in the valve-casing,

RO

‘and by reason of the inclined tface of the stem

causes the valve to be held firmly seated.
Such means might be necessary when ¢“re-

~ leasing,” the train-pipe at such time being

55
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under greater pressure than the service-res-
ervolrr. . -
29 designates a spring acting to return the

piston 10 and emergency-valve 20 to normal

ranning position. |

35 designates a pin by which the valve 20
is secured to the stem of the piston 10. The
pin is a loose fit and perinits a small relative

movement whereby the valve is permitted to

seatb 1tself. o . -
26 1s the graduating-valve, a detail face

view of which is shown in Fig. 8.

crossover exhaust-port 27, reinforeing-port

23, and equalizing feed-port 29.

- 30 designates a port in the triple-valve cas-

the passage 19.

port 43.
It has a.

ing leading from the interior thereof to the

oufer atmosphere, and 31 designates a port

leading from the interior of the casing to the
brake-cylinder through the port 14. When
in running position, the crossover-port 27 con-

“nects the two ports 30 31 and holds the brake-
cylinder open to the atimnosphere.

time also the equalizing feed-port 29 is oppo-
site a port 49 in the casing which communi-
cates with the reinforcing-reservoir-through
The effect of thisis to main-
tain a balance of pressure between the rein-

forecing-reservoir-and the service-reservoir.

32 designates a graduation-piston mounted
in asuitablecylindrical extension of the valve-
casing, as shown. The valve 26 is arranged
between two lugs 32* 32 of the piston-stem,
and hence partakesof itsmovement. Aspring
33, secured to a pin 34 upon the valve, keeps
the said valve up to its seat. - |

56 designates a spring mounted in the head
37 of the triple valve and against which a

| projection 32¢ of the piston 32 is adapted to

bear when moved in an opposite direction to
that in which it is shown in Fig. 4. A com-

pletion of the movement in such direction

will compress the spring 36, which will then
have a tendency to force the piston 32, and
with it the valve 26, in the opposite direction.
The strength of the spring 36 is arranged to
be such that when the service-reservoir 4 and

70

At such

75

8

35

QO
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the brake-cylinder 6 have equalized the said

spring shall act to move the said piston 32
back again a limited distance.
stop or its equivalent is desirable, though not
absolutely essential, as by a proper manipu-

lation of the engineer’s valve the operator

could cause the movement of the piston 32 to
be limited precisely as desired. .

A piston 38, with tubular valve-stem guided
through a head or cover 39, is shown within
the brake-cylinder, (see Fig. 2,) and a spring

40 arranged to return the said piston to its
normal position, in. which position it is illus-.
It is understood that to
‘“set” the brakes air under pressure is ad-

trated 1n Fig. 2.

mitted into the brake-cylinder between the
head: or cover 9 and the piston 38, and the

ICO

This spring-

105

110

I15

spring 40:is compressed by the movement of

the piston. Then the brakesare released upon
the exhaust of air from the cylinder and the

return of the piston by the spring 40. Fur-

ther description of this or illustration of the

‘brakes proper, the equalizing system of le-

vers, foundation-rigging, &e., is unnecessary,

as being well known and forming no part of

this invention.
Referring back now

reference to Fig. 4 of the drawings that the
said passage communicates with the service-
reservolir port 1l through check-valve 41 and
The said cheek-valve prevents the

~discharge of air from the service-reservoir;
but at such times as the crossover-passage 21 -
of the valve 20 is opposite the ports 17 and
| 18 the air fromn the train-pipe will discharge

to the discharge-pas-
- sage 42, before mentioned, it will be noted by

120

130
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toward the said service-reservoir through 17
21 18 42 41 45 and will mingle with the air

the brake-cylinder. A light spring may be
used to return the valve 41 to its seat; but
such spring 1s not considered necessary and
iIs not shown.

The operation of the device is as follows:
The normal position of the parts are as illus-
trated 1n Iigs. 3 to 10, inclusive. Air under
pressure 1s in the train-pipe, the service-res-
ervolr, and the reinforcing - reservoir. All
three are equalized. Thereinforeing and the

service reservoirs are equalized through 11 45

13 50 12 29 49 19. The traiu-pipe is equal-
1zed therewith through a small port 47, which
permits air to leak past the piston 32, which
port 18 the feed-port for the service and rein-
forcing reservoirs. The brake-cylinder 6 is
open to the atmosphere through 14 31 27 30,
while the ports 48 and 51, which lead from
the valve-chamber 12 to the brake-cylinder
through 16, 15, and 14, are .closed by the
valves 26 and 20, respectively. If now it be
desired to apply the brakes for an ordinary
service stop, the requisite quantity of air will
be vented from the train-pipe 1, which will
bring tihe pressure in the said train-pipe be-
low the pressure in the service-reservoir and
in the valve-chamber12. This will cause the
graduation-piston 32 to move outwardly from
its normal position, first eatting off feed-port
47. The graduation-valve 26 moves with the
piston 32 and the first movement thereof will
close ports 30 and 31, thereby shutting off
brake-cyvlinder exhaust. Further movement
of the same uncovers the serviee-port 48,

which communicates from the valve-chamber

12 to the passage 15, permitting air to flow
from the service-reservoir into the brake-
cylinder. While this is taking place, the port
49 1s closed by the valve 26 and the rein-
forcing-reservoir is closed from communica-
tion with the valve-chamber 12, and hence
from the service-reservoir. The position of
the parts 1s now as illustrated in Fig. 11 of
the drawings.
sition until the pressure in the service-reser-
volr falls below that of the train-pipe. The

graduation-piston and valve therewith will
then return toward their normal position and

about to such position as shall eause further

flow of air from the service-reservoir to be

prevented. The pressure already in the said
brake-cylinder may be maintained, however,
as long as desired. By venting a small quan-
tity more air from the train-pipe the gradua-
tlon-valve may now be moved outwardly to
increase the brake-pregsure, or by slightly re-

charging the train-pipe the graduation-valve-

may be moved till the ports 30 31 are par-
tlally in communication through port 27 in
the valve 26 and the air in the brake-cylinder

allowed to leak slowly to the atmosphere.

I'ig. 14 illastrates the parts in this position.
When the parts are in this position, the air

will leak but very slowly from the brake-eyl- | valve, so that the ports 49 and 31 are out of .

flowing through 45, 50, and 12, and thus into

The parts remain in this po-

| inder to the af'rﬁnspher*e,'and such leak may,

1t desired, be quickly stopped by again vent-
ing air from the train-pipe.
thus enabled to grade his brake- pressure

‘up and down at will by venting a small

quantity of air from or into the train-pipe
at the engineer’s valve. As will be seen by

reference to Fig. 14, the ports 29 and 49 are

beginning to come into register during the

The engineer is

70

75

partial release position of the ports 30 31 27.

Thus the reinforcing-reservoir will partially
recharge the service-reservoir at this time

to keep the said reservoir up to train-pipe

pressure. 'T'his will cause a very gradual
exhaust, resulting in a gradual release of
the brakes, which is highly desirable.
full service stop the enginevr will vent the
train-pipe below the service-reservoir pres-

sure after the air in the said service-reservoir:

has been entirely expanded into the brake-
cylinder and the said brake-cylinderand serv:

ice-reservoir have been equalized. This will

cause the graduation-piston 32 to complete
its full stroke, compressing the spring 36 and
bringing into communication ports 44 and 31
through valve-port 28, Air from the rein-
forcing-reservoir witl now flow into the brake-
cylinder through 19, 49, 28, 31, and 14, as well
as from the service-eylinder through 11, 45,

13, 50, 12, 48, 15, 16, and 14. For an emer-

gency stop the engineer will release quickly
a large quantity of air from the train-pipe.

This will cause a great preponderance of pres-
sure agalnst emergency-piston 10, and the

small port 13 therein will not be large enough
to permnit such volume to rush therethrough
to supply the depletion of air in the valve-
chamber12 quickly enough. Hence the emer-
gency-piston will be driven quickly to the

right (in the drawings)and the comparatively

large emergency-port 22 in ‘the valve 20 wiil

be brought opposite the large port 51 to per-

mit a quick rush of air through passage 15
to the brake - cylinder. At the saine time

the crossover-port 21 of the valve 20 will be

Fora

30

go

100

[O5

11O

brought opposite the ports 17 and 18, and any

preponderance of pressure in the train-pipe
will be exhausted into the valve-chamber 12,
and hence equalized with the service-reser-

voir and the brake-cylinder through 17, 21,

18, 42, 41, 43, 11, 45, 50, and 12. The ecylin-
drical bore has a cut-away portion 53, whieh

permits the air to pass freely around the pis-

ton 10 from the chamber 45 into. the cylin-

drical bore 50 when said piston is moved out-

wardiy. In the meanwhile the graduation-
piston is of course out as far as it will go and

the reinforcing-reservoirisin communication

with the brake-cylinder by reasou of ports 49
and 31 being opposite the valve-port 28. Af-
ter the service-reservoir, brake-eylinder, and
Lrain-pipe have all been equalized the emer-
gency-piston will gradually return to its nor-
mal position, the action of the spring 25 beiny

such as to insure this, and the spring 36 will
partially return the graduaation - piston and

115

120

(25
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register with the V.:lee-port 28 and the rein-
fmcmn* -reservoir is cat off. The emergency-
piston ha,wn o returned to its normal position,

 the ports 17 and 18 are closed. by the emer-

10

20

25

50

35

4.0

50

gency-valve and the train-pipe will be closed
with a pressure therein equal to that in the

service-reservoir and brake:eylinder, which
1n fully-expanded condition would ordinarily

be about forty pounds to the square inch.
Should an accident oeccur and the train-

pipe be broken, the check-valve 41 would

prevent the air from the service-reservoir dis-
charging into the train- -pipe while the ports
17 and 18 are in communication.

By reference to Fig. 9 it will be seen that,

if desired, I may open the discharge-passage
4.2 dlreetlv to the atmosphere throuwh port 44
instead of connecting same with porb 43. The
connection shown in Fig. 4, however, is pref-
erable, as in case of emergency any excess of
pressure 1n the train-pipe is utilized for brak-
ing purposes. -

B may of course, if deeued use certain parts
of myinvention Wltneut others For instance,

I may, if I so desire, use my im provements in
the tmple valve meehamsm without asing the
reinforcing-reservoir, and nuimerous modlﬁ-
cations of my eeveml improved devices may
be resorted to without depertmﬂ‘ from the
spirit and scope of my invention.

What I claim is—

1. In an air-brake system the combination
with a brake-cylinder, a train-pipe, a service-

‘reservoir and a reinforeing-reservoir, of an
automatic valve meehambm, adapted under

varlations of pressure in the train - pipe,
firstly, to permlt free communication between
sald service-reservoir and said reinforcing-
reservolr 1n either direction .under normal or
running conditions; secondly, to close com-
mumcatlon toor flom sald reinforeing-reser-
voirand to open communication between said

‘service-reservoir and said brake-cylinder,

under ordinary service- -stop conditions; and
thirdly, to open communication between both
sald reservoirs and said brake-cylinder under
full service- stop conditions.

2. In an air-brake system the combination
with a brake-cylinder, a train-pipe, a service-
reservoir and a reinforcing-reservoir, of an
auntomatic valve me(,hd,msm .—.td&pted under

variations of pressure . in the train - pipe,

55
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firstly, to permitfree communication between

sald service-reservoir and said reinforecing-

reservolr in either direction'under normal or
running conditions; secondly, to close com-
mume&twn to or from sald reinforcing-reser-

voirand to open communication between said

service-reservoir and said brake-cylinder,
under ordinary service-stop conditions;
thirdly, to open communication between both
sald reservoirs and said brake-cylinder under

full service-stop conditions, and fourthly, to
open communication between the service-

reservoir and the brake-cylinder through a
large or emerweney port under emerwency
condltlons |

4 | | . 660,656

3. In an air-brake system the combination
with a brake-cylinder, a train-pipe, a service-
reservolir and a reinforcing - reservoir, of a
valve, a valve-chamber, porte leadmﬂ' from
said Valve chamber to the Servic¢e-reservoir,

70

to the reinforcing-reservoir, to the brake- eyl- -

inder, and to an e‘ihdﬂlst said valve adapted,
when 1n its position at one end of its stroke
to open the ports leading from the valve-
chamber to the service-reservoir, and to the
reinforcing-reservoir, to close the port lead-
ing from the valve-chamber to the brake-cyl-

'mder and to put in ¢ommunication ports

lea,dmu* to the brake-cylinder and to the ex-
haust, When in an intermediate position, to

open ports leading from the. valve- ehmnber to
‘the service-reservoir and to the brake-eylin-

der, to close the port leading from the rein-
foremﬂ -reservolr and to close the port leading

‘to the exhausb and when in its position at-

the opposite eud of its stroke to open in ad-

dition to the ports opened when in an inter-

mediate position, the port leading from the
interior of the valve-chamber to the reinfore-

ing-reservoir, whereby the reinforcing-reser-
volr is put in communication with the brake-
cylinder, and means for operating said valve.

4. In an air-brake system the combination

with a brake-cylinder, of an outer casing sur-
rounding same, the space between the outer
casing .;md the brake- cylinder divided into
two chambers by a diaphragm arranged Jon-

gitudinally thereof, the said (,hambetb bemﬁ'

adapted to be ueed as reservolrs for air un-

der pressure.

9. In an air- bmke Sy.stem the combination
with & brake-cylinder, a train-pipe, 4 service-
reservoir, a reinforecing-reservoir and a valve-
ehember, POTLS lead-iug fromsaid valve-cham-

ber to the service-reservoir and to the rein-

foreing-reservoir, a service-port leading from

the valve-chamber to the brake-cylinder, an

emergency-port of larger size leading from
the valve-chamber to the brake- eyhnder and

75
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a port connecting the brake-cylinder with the -

exhaust, of a valve adapted, firstly, to putin

commumeatlou the ports leading to the serv-

Ice-reservolir and to the I'emforcmﬂ*-reservow -

to close the service-port from the valve-cham- |
ber to the brake-cylinder and to open the port -

connecting the brake-cylinder with the ex-
haust; se(,ondly, to put in communication the
port 1e(1dmﬂ' to the service-reservoir and the

service- port leading to the brake-cylinder, to

close the port leadin g fromthe valve-chamber

to the reinforcing-reservoir and to close the

port connecting the brake-cylinder with the
exbaust; and thirdly, to open,.in addition to
the ports opened by the said valve under said

second conditions, the port leading from the

valve-chamber to the reinforcing-reservoir,

[ [.5

[20

126

whereby the said port is put into communi- :

cation with the brake-cylinder; and an emer-
gency-valve, adapted to open the said emer-
gency-port.

6. In an air-brake system the combination

I30

| with a brake-cylinder, a train-pipe, a service- -



reservoir and a rmnfnleln'lr-reqervnlr of al

'_I'.V&].VG I'I’]P(;h (NS ar Irlllﬂ‘eﬂ O gaveirn O~

‘munication between the service-reservoir, the
reinforcing-reservoir and the brake-cylinder,

and an emergency-valve arranged to govern

communication between the service-reservoir

~and the brake-cylinder, and at-the same time

1O

5

to govern communication between the train-

- pipe and a discharge-passage. |
7. Inan &1r-—-b1‘ake system the eom hm.zttlon'
with a brake- (,ylmder & train-pipe, a service-

reservoir and a reinforeing- 1‘9%0111’011' of a

valve mechanism arranged to govern com-.
nmunication between the service-reservoir, the

reinforcing-reservoir and the brake-cylinder,

and an emergency-valve arranged to govern
communication between the service-reservoir

and the brake-cylinder, and at the same time

~to govern communication hetween the train-

23

pipe and a discharge- pa,ssa,fre ]eadmw to the,

~brake- cyllndel'

S
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3. In an air-brake &,ybtem the combination .

with a brake-cylinder, a train-pipe, a service-
- reser V{Hl

25

and a reinforcing- reservoir, of a
valve, a valve-chamber, ports leading from

said valve-chamber to the service-reservoir,

to the reinforcing-reservoir, to the brake-cyl-

‘inder, and to an exhaust, said valve adapted, |

when in its position at one end of its stroke
to open the ports leading from the valve-

chamber to the service-reservoir, and to the

reinforcing-reservoir, to close the port lead-
ing from the valve- chamber to the brake-cyl-
mdul
leftdluu to the brake-cylinder and to the ex-
haust, when in an intermediate position to
open ports leading from the valve-chamber
to t,he-_sewice-r-eservoi1- and to the brake-ecyl-
inder, to close the port leading from the re-
inforeing-reservoir and to close the port lead-
Ing to the exhaust, and when in its position
atb th.e opposite end of 1ts stroke to open, in
addition to the ports opened when in an in-

termediate position, the port leading from.

the interior of the valve-chamber to the rein-
foreing - reservoir, whereby the reinforcing-
1*e%ew01rhs put in communication with the
brake-cylinder, and an impositive stop, limit-

Ing, against spring-pressure, the movement

of the valve beyond its intermediate posi-
tion, and means for operating sald valve.

9. The combination in a valve mechanism
with a casing, a piston, and a graduating and
releasing valve controlled by the movement
of sald piston, said valve arranged to govern
communication between an air-reservoir and
a brake-cylinder, and the brake-c¢ylinderand
an exhaust, respectively,of a piston, mounted
and arranged to move independently of said
first - mentioned piston and an emergency-
valve controlled by the movement of said last-
named piston, the movement of said emer-
gency-valve being adapted, mechanically, to
force the movement of said first-mentioned
valve 1n one direction.

10. T'he combinationin a valve mechanism
with & casing, a piston and a graduating and

of said phmn

_of a Valve casing

and to put in communication ports

pipe, an emergency - valve

1(—**1@:—1%1 ne valve con tmlled by ’rhe movement
said leve arranged 1o govern

communication hetween an air-reservoir and 70

a brake-cylinder, and the brake-cylinder and
an exhaust, respeetwely, of a piston mounted

anf a.rmnrmd to move ndépendenﬂv of «aid .

first-mentioned piston, an emergency-valve

controlled by the movement of said last- 75

named piston, the movement of said emer-

gency-valve heing adapted, mechanieally, to -

force the movement of said mentioned valve
in one direction, and a spring for returning

the said last- named plsmm to m nor mal po- 3o

bltl(}n

T'he Lombmatmn in a valve mechamsm

ating and reledqmu valve (umnged in said

. a valve- chamber, a gradu-

chamber‘ and controlling ports leading to an 85

alr-reservoir, a brake - qlmdet‘ and an. ex-

bhaust, a ﬂ‘[‘ddlldbl{}l’l piston open on one side

to qdld ch&mber and on the other to a train-
pipe, an emergency-valve, and an emergency-

piston, adapted to control in its moveimnents go

the movements of thesaid emergency-valve

sald emergency-piston being opeun on one side -
to the said valve-chamber dnd on. the ()Lher
side to the said reservoir. -

12. The combination.in a valve me{.,hdmsm 95

of & valve-casing
ating and re]eaamw valve a,ndntred in said
Chdmbel‘ and controlling ports le.fulmﬂ' to an .
all-reservoir, a brake- Gy’lmder and an ex-

haust, a ﬂ*t'aduatlon -piston arranged at one

end of said chamber and open on oneside to
said chamber and on the other to a train-
also mounted in
said valve-chamber, and an emergency-pis-
tonarranged at the opposite end of said cham-
ber and open on one side to the said cham-

‘ber and on the other side to the cafud reser-

volr.,

with a train-pipe, an air-reservoirand a brake-
cylinder, of a valve mechanism nmludmg a
valve- -casing, a valve-chamber, a graduating

and releasing valve arranged in said chamber

and con trollm ports leddlnﬂ‘ to the air-reser-
voir, the bmke-oyhnder and an exhaust, a
graduation-piston open on one side to said
chamber, and on the other to the train-pipe,
an emergency-valve also mounnted in said

chamber, and an emergency-piston mounted

in a cylindrical bore in a head of the air-res-
ervoir, and open on one side to said reservoir

“and on the other to said valve-chamber.

14. In anair-brake system the combination
with a service-reservoir and a reinforcing-
reservoir combined, a train-pipe and a brake-
cylinder, of a triple-valve device including a
valve-chamber, a graduating and releasing
valve arranged in said valve-chamber, and
controlling ports leading to the service-reser-
voir, the remt’m'cmtr-resel*vou-, the brake-cyl-
inder and an exhaust, a graduation-piston,

open on one side to said chamber and on the

, 4 valve- (‘hmnber 1) ﬂ'ld,du- -.

100 -
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13. In an air-brake system the eombmatlon BT
110

115 -
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other to said frain-pipe, an emergency-valve

also mounted in said chamber, and an emer-




™

geney- [)mton mm,mted In a (,ylmdrwal bore in

- a head of the combmed service.and reinfore-

~with a

ing reservoirs, said emergency-pisfon being |

open on one side to the service-reservoir and

~on the other to the valve- ehamber.

15. Inan air-brake svstem the combination

- _Va,he mechanism ineluding a valve- (hamber

i0

L5

2C.

25

a graduating and releasmu* valve eomrollmﬂ*
~ ports leddmu' 10 the service- reservoir, ‘the re-.

1nF01(,mw-reSPn01: the train-pipe and an ex-

haust, a 'D'lddl]dHOl’l piston open on one side.

to the said valve- (Immher and . on the other

side to the train- -pive, an emergency-valve
~controlling an. emerﬂ'em*y-port fmd a com-
~munication between the train-pipe and a dis-.

charge - passage, and an emergency - piston

open on one side to the said valve-chamber
‘and on the other side to the service-reservoir.

16. In an air-brake system the combination-
with a service- reservoir, a lemforcnw'- reser-

voir, a train-pipe and a ‘brake- evlmder of a

| valve mechanisin Inclading a valve- (*h&mber
a graduating and I{Jled%]ﬂ“‘ valve Con‘rrollmﬂ'

ports leadmu to the service-regervoir, the re-

5 'mforcmtr—resel votr, the train-pipe and an ex-
“haust, a trnuluamon piston open on one side
1o the sald valve-chamber and on ‘the other

side to the train- -pipe, an emergency-valve

controlling an emergency - port and a com-.

munication l)etween the train- -pipe-and a dis-

- charge-passage, an emer gency- piston open on

a service-reservoir, a reinforcing-reser- |
voir, a train-pipe and a brake- evlmder of a
voir,

side to: the

660,650

one 51de to the .«ud valve- ehambel"dud On
the ot,hel* side to the service-reservoir, and a

communication between the said thm -pipe.
discharge-passage and that side of the emer-

35

gency- mston which is open to the ser vlce -res--

ervoir,

17, In an air-br ake %} stem the Combmd,mon'-
with a service-reservoir, a reinforcing-reser-
‘a train-pipe and a brake- e*ylmder of a .- .
'leve mechanism including a valve- (,hamber o :
a graduating and l*elemmu valve controllmﬂ |
ports 1(,.1—1,(31111'Hr to the service-reservoir, the re-
inforcing-reservoir, the train- pipe and an ex--

haust, a graduation-piston open on one side to

the said valve. chamber and on the other side
to the train-pipe, an emergency-valve con-
_Imlhnu* Al emergency- port and a commuuni-
cation between the train-pipeand a discharge-.
passage, an- emergency- piston open on one
said x.:Llw chamber and on the
~other side to -the service-reservoir, a comi-
‘mnpication between the said train-pipe dis-
_clmwe passage and that side of the emer-

10

.15‘{_

o

gency-piston which is open to the service-res-

ervoir, and anon-return eheelvvftlve al'muwed‘ -

in s(ud last-named passage,

Signed by e at New Ymk N. Y
ddy of September, 1899. -~

JOSEPH K. \TOR\JIAND

this th_

Witnesses: o
JNO. S. '_PAR_KER,
A. J. BRISLIN,
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