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To all whom it ma 7/ cmww 1: -
Be it known that I, WILLIAM B. MANN -

resident of the city of Baltimore, State of

Maryland, have invented a new and useful
App&mtus for Opelatlnﬂ‘ Air- Brakes, which

~invention is fully set fmth in the followmw
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specification.

- My invention 1*ela,tes to air-brakes for rail-

way-trains, and more parblcularly to an im-

proved apparatus for operating such brakes.
In operating air-brakes by my improved

mechanism I employ the usualor any suitable

main reservoir,train-pipe,auxiliary reservoir,
and brake-cylinder; but instead of relying
upon air taken from the auxiliary reservoir
to actuate the piston of the brake-cylinder, as
heretofore, I conductair direct from thie train-
pipe to the brake- cylmdel for braking pur-
poses and utilize the air in the a,umha,ry res-
ervoir to reinforce or maintain the pressure
in the train-pipe during the braking opera-
tion. I am aware that in some instances air
has heretofore been taken direct from the
train-pipe to the brake- cylmder for the pur-
pose of lowering the pressurein the train-pipe,

so asto facilitate quick serial action of all the
triple valves of a train in making emergency

stops, but in such instances r ehance 1s placed
mainly upon the pressure taken from the aux-
iliary reservoirtosecure the powerful applica-

tion of the brakes, the air enteringthe brake- |
c¢ylinder from the tram -pipe only meldentally
assisting tothatend. Inmy system, however,

~ the entire braking pressure is due to air pass-
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ing directly from the train-pipe to the brake-
cylmder the pressure in the train-pipe being

- maintained or reinforced by air condncted*.
thereto from the aumhary reservoir, and this

is the case in service as well as in emewency
applications. = -

My improved appamtuq may assume va-
rious forms. In my apvplication Serial No.

- 706,989 I have shown a form of apparatus in

50

Whlch no air is permitted to escape from the

train-pipe to the atmosphere either in service

or emergency applications, but in which all
air passing from the train-pipe (except that
at the engineer’s va,lve) goes directly into the
brake- cylmder In such application I have

described and claimed, broadly, an apparatus
for operating air- brakes which consistsin con-
ducting train-pipe air direct tothe brake-cyl- |

T

tus cormected togetherin series.

[ inder and reinforcing the tr ain-pipe plessme

by airdrawn from the auxiliary reservoir and
also a specific apparatus for slightly reducing

train- -pipe pressure below nor mel,l then O'I*adu-

ally admitting compressed air fmm the train-
pipe to the bmke -cylinder, and at the same

time ﬂ'ra,dually_lemfmemtr the air-pressure

in the train-pipe with air from thé'au':ﬁ{ilia,i‘y

reservoir, and I shall not therefore make in

this application any claim either to the generic
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or specific apparatus mentioned, but shall

claim herein the specific appar atus for mak-

ing a large reduetion of train-pipe pressure

below normalor r unning pressure, rapidly ad-
mitting compressed air from the train-pipe
to the blake cylinder,

the auxiliary reservoir. - Furthermore, I shall

‘and reinforcing the
alr-pressure in the tlam-plpe with air flom'
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claim an apparatus for operating air-brakes

by makingalarge reductionintrain-pipe pres-
sure below normal or running pressure by mo-
mentarily permitting air to esecape from the

train- plpe tothe atmoqphem then rapldly ad-
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mitting air direct from the train- -pipe to the

brake- cyhndel and reinforcing the air-pres-
sure in the train-pipe mth alr Tr om bhe aux-
iliary reservoir.

It will be under stood tha,t Whﬂe | have here-

inafter deseribed but a single set of appara-

tus the invention. contemplates the employ-

ment of a plmahty of sets of such appara-
Plefelably
the apparatus used is in the. form of a triple
valve of peculiar and novel construction, a

series of such valves being connected by a .

train-pipe in the manner Well understood in
the art.

In the a,ppa,mtus described in my a,pphc&-
tion above referred to the large reduction in
train-pipe pressure necessary 130 initiate emer-
gency or qulok action is secured through the
engineer’s valve, after which the first rush of
alr from the train-pipe to the brake-cylinder

is sufficient to produce the quick serial re-
duction of pressure throughout the train-pipe

upon which quick acmon depends. .In the
present application the initial reduction for

emergency stops is also made throtgh the en-

gineer’s valve; but the triple 'val-ve_ in "shift-

ing from release to emergency position mo-

mentarily opens a passage from the train-

Ppipe to the atmosphere, and thereby secures
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- ployed to carry out my invention; butIhave

T

in the trmn-plpe the rapid serial Teduetlon
upon which quick action depends.” |
Various forms of apparatus may be em-

invented an apparatus in the form of a triple

| valve which is particularly well adapted for

10

the purpose.
construction, and the inventive idea involved
therein may receive many different mechan-
ical expressions.

ﬁea,tmn in Wthh—

qure 1is a lonmtudlnal Veltl(?,al sectlon_'_
of my 1mproved trlple valve and connected
pal ts, portions thereof being shown in eleva-

~tion and the valve and operating- pIStOH be-

20

“applications of the brakes. |
similar to Fig. 2, éxcept that the operating-
piston and rrmduatmﬂ* valve ‘have moved |
slightly to the right, 1311@1 eby closing commu-
nication between ‘the tr ain-pipe and the brake-
cylmder but holding pressure in the latter
for a seérvice applleatlon
parts in the act of moving to emergency po-
sition and at the instant when a passage IS
opened from the train-pipe to the atmos- |
F'ig. 5is an enlarged plan view of the :
triple- valve casing, showing the ports there- |.
~in; and Iig. 6 is a like view "of the face of the |
trlple Valve and showing in dotted lines . the?;.
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~ phere.
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ing in release position.

train-pipe to the brake-c¢ylinder for service

ducts and chambers fmmed in the valve.

‘This valve itself is of novel

One form which this part.
‘of theinvention may assume I have embodied
in the drawings forming & pmt of this speci- |
‘bers.

Fig. 213 a4 view simi-
_Im to Fig. 1, with the pa,rts in the position
‘they assume ‘when air is passing from the

Fig. 8 is a view

,“Stem seats thereon.
Fig. 4 shows the |

630,382

G? are ducts C c, ‘each hawnw Orts ¢’ and CX
opening to the face of the valve, the ports CX

- C* being oblong in shape for a purpose which

will her emafter be explained. One or more

“and preferably two ducts e e lead from the

¢

passage F through the-body of the valve &

to a port B, opening out through the face of
the valve. A wraduatmmvcﬂve g is opera-
tivelyconn ected to the plbton G', soasto move
therewith, said valve seating on the valve-
seat between chambers G2 G? and nor mally
closing communication between sald cham-
There is a ferwardly-projecting stem
g extending from the graduating-valve ¢
through the chamber G* “into the passage I,

S0 'as to normally close the ductse e. ThlS
stem ¢’ may be and preferably is formed in-
tegral with the graduating-valve ¢, as shown
in I‘lﬂ‘s 1, 2, 3, and J, 01 it may be in the form
of a separ ‘ate stem, I‘l._, 4, entering a central
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longitudinal bore in the O‘Faduatmﬂ'—va,lve g

a,ﬂ'amsb the tension of a spring J . which has
a tendency to eject the s:tem q, but 1s pre-

vented by a pin-and- -slot connection¢®. W hen

this latter form is employed, a valve-seat ¢* is

formed in the passage F and the ‘end of the
When the integral-stem
constru(,tmn of Figs. 1, 2, 3,-and 5 is adopted
the stem prefer ably ﬁts closel y in the passage
F without abutting against a sem- though, if
desn*ed, a yleldmﬂ' spring-seat ¢” ma,y be eni-
ploved, as shown in Fig. 7.

I provide a condmt., so that air may alwajs
be free to pass from the auuhaly réservoir
to the train-pipe, and place in said conduit a

| valve freely opening toward train-pipe pres-

...........................................................................................................................................

e B B 7---15.---a,--..wf.1ew ..... similar.to. Fig.. 1, but. Wlth__._; _sure. Any suitable form Of conduit may be

| the parts in emergency p051t101:1 |
enlarged transverse vertical secblon on the

Fig. 9 is a similar Seetmn.;;
on the ]1ne q 0, I‘lﬂ‘ 1 and I I‘lﬂ" 10 is a hkeg‘

40

lme 8 3, Flﬂ' 1.

“section on the Tine 10 10 Fig. 1.

45

Like letters refer to Jike part% in a,ll the'

vlews in which—

H is a triple-valve casing havmﬂ' fm med'

" therein port A, leading to the train- -pipe A%

55

~ valve into a chamber G? and ports B’ and D

60

‘hand. and the valve on the other..

port B, leadmﬂ' to the bmke-cyhnder B?, and
p01t C leadmﬂ' to the atmosphere throm*h_

passaﬂ'e C-.

Gisa shde v&lve opel ated in acommon a,nd |

IERT [H VT . B J— .--'|. L [ R s, e g

head G* for engaging the valve to opéerate it,

but with a certam amount of lost motion be- |

twéen the piston and piston-head ‘on the one

The valve
G has a port A’ opening from the face of the

from the face of the valve into a chamber 33,

The port B’ is smaller than port A’ or D
and is loéated between them, while the cham-
~ bér G® communicates with chamber G? at one

end-and at the other end with a passage F,

- which extends from chamber G* out through

| the end of the valve G, as shown.

Formed in the body of the valve G and

preferably on oppoqlte sides of the chamber

I‘w Sisan

G moving in |
| _eyhnder H' and. having on its piston- rod a

_employed ‘but 1 prefer a conduit A formed

in the body of the valve-casing and commu-

nicating at one end with the aumha,l Yy reser-

Volr and at the other end with the train-pipe,

| and in said eonduit I place the valve 7., open-
ing toward tr mn-plpe pressure
| eheck-valve % is

A smta,ble

spring %'.
The operation of my 1mp1 oved mechanism
is as follows: Assuming the parts to be inthe

sure of, say, elﬂ'hty pounds in the train-pipe,

J until the pressure in the auxiliary reservoir
is also eighty pounds. In this position there
will be no pressure in the brake-cylinder, be-
cause the latter is in communication with the
atmosphere through duects ¢ ¢, whose ports
C' ¢ register mth port B and ports ‘C* C*

with e*{haust port C. By slwhtly lowering

the pressure in the. train-pipe through the
engineer’s valve the piston G will be caused

to move to the position shown in Fig. 2—that

is, it will be'caused to make a partml traverse

| of its eylinder H', thereby unseating the orad-

uating-valve ¢ and withdrawing stem ¢’ From
OVer the ends of ducts eein pa,ssafre I, the
end of the stem still remaining. in the pas-
sage, howevel preventmﬂcommumoatwn be-

a1r wﬂl pass through the usunal feed-in valve

0o

95

10D

110

placed in the train-pipe,
which valve 1is nolmally held open by a

| position shown in Fig. | and a normal pres—
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- pressure ﬂ'laduate the pressure in the brake-
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der is thelefme cut of

| quiek action.

,630,'382:- . | 3

tween chamber G® and the auxiliary reser voir | shown in Fi ig. 4 to that of Fig. 7. In this lat-

through said passage. Thissame movement
of the plsbon G’ has shifted the valve G so that
port A’ registers with port A, B' with B, and
E with C and so that ports ¢’ ¢ of duets e
no longer register with B. 'The brake-cylin-
C from communication
with the atmosphere and air flows from the
train-pipe to the brake-cylinder through
ports A A', chambers G®* G3, and ports B B’

but since thls Jlatter port is a restricted. one

‘the air passes from the train-pipe to the

brake- eylmder but gradually, and while it is
so doing a substantlally equal amount of air
1s passing from the auxiliary reservoir to the
train-pipe through conduit 2 and past valve
I, thereby _preventmO* the valve from taking
During the time the parts re-
main in the position shown in Fig. 2 notonly
is the air flowing from the train-pipe to the
brake-cylinder and from the auxiliary reser-
voir to the train- pipe, but it is also passing
from the auxiliary reservoir to the atmos-
phere by way of passage I, dacts ¢ ¢, and
ports E, C, and C° 'The result is that the

pressure on the auxiliary-reservoir side of

the piston G’ soon sinks to a point very
slichtly below that on the train-pipe side of

said piston, and the latter therefore moves
genfly from the position shown in Fig. 2 to
that of Fig. 3, thereby seating the graduat-

ing-valve ¢, which closes port A" as well as
c_ommumcatlon between Ch‘LI]ﬁlbel_S G2 and G5,
and also advancing stem ¢’ over ducts ¢ e, so

that air nolonger escapes from the au\lllaly-

reservoir to the atmosphere. A slight de-
crease in the train-pipe pressure thr ouﬂ‘h the
engineer’s valve will again cause the piston

G’ to take the position ShO“I] in Fig. 2, from

which position it will autom&tleally return to

that of Fig. 3.
repeated slin'ht reductions in the train-pipe

cylinder up to the point where the pressure
in the train-pipe, auxiliary reservoir, and
brake-cylinderis equalized. Ifitbedesiredto
make an emergency application of the brakes,

the engineer makes a sudden large 1educt10n |

of, say, from eight to twelve pounds in the
frain- -pipe by V@I]tll]ﬂ" the lattel, to the atmos-

phere thr ough the engineer’s valve, thereby

causing the plston G’ to quickly shift from

“any one of the positions shown in Figs. 1, 2,

or 3 to that shown in Fig. 7—that is, the p1s-
ton makes its full traVers-e, taking with it the

‘main valve to the pusition shown in Fig. 7. In
moving to this position the port D 1s emued

ACTOSS port C while port A’ is still in register

with port A, so that during the time tha,t port

D is cerossing port C the tram -pipe 18 in com-

. munication “with the atmosphere through

ports A A’, chambers G* G? and ports D, C

and C?, asclearly shownin PI““ 4, which shows '

the parts in the act of mov'nw to the left, as
indicated by the arrow on the mston Asthe

piston and main valve continue this move-
ment the parts are shlfted from the position

‘pipe pressure.

‘ducting air both tothe atmosphere and to the

~ fore the triple

The engineer may thus by

ter position the port D has moved across port

C and 1s no longer in register therewith, and

the train-pipe. is bherefore cut off from the
atmosphere, but not until the pressure in the
train-pipe has been sufficiently reduced to se-
cure the prompt emergency throw of the pis-
ton G’ of the next friple valve in the series.
When the parts reach the position shown in

Fig. 7, the ducts ¢ ¢ are in free communica-

tion with the train-pipe through ports C' C’
A and in like communication with the brake-
cylinder through the ports C* C* B, so that

‘the air suddenly rushes in great volume di-
rect from the train-pipe to the brake-cylin-
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der, while auxiliary-reservoir air rushes out

thloufrh the conduit 2 to reinforce the train-
During the time that the air

is escaping from the train- pipe to the atmos-

‘phere thounh ports A A’, chambers G* G,

and ports D, C, and C* train-pipeair is also

passing through ports A C' C/, duets ¢ e, and
ports C* C* B to the brake-cylinder, as will
be best understood by inspecting Fig. 4. It

rial action depends by simultaneously con-

brake-cylinder. Dy opening the train-pipe

“to the atmosphere I insure the rapidity of re-

duction in pressure necessary for serial quick
action, and by sunultaneously opening the
train- plpe to the brake-cylinder I do notonly
assist in rapidly reducing the train-pipe pres-

sure, but I also commence to raise the pres-

sure (and hence to secure braking action) be-
ralve has finished its travel to
emergency position.
ble by the oblong shape of the p01 ts C* and
the size of the p01t A.

It will be readily understood that in.case

the train breaks in two the interior pressure
quickly closes the valve & against the tension

of its spring %', the triple valve and its piston

assume the position shown in Kig. 7, and the

auxiliary-reservoir air passes to the brake-
cylinder by way of conduit i and duectsc e.
From the foregoing it will be perceived that
my invention 1s eaupa,ble of being embodied
in an exceedingly simple apparatus and that

therefore the first cost and the chances of de-

fective operation are reduced to a minimum.
Having thus deser 1bed my 1nvent1on What

I claim is—
- 1. The combination of the train- -pipe and

T'his 1s rendered possi-

Q0

will thus be seen that I secure the reduction -
in‘train-pipe pressure upon which quick se-
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brake-cylinder with a triple valve the main -

valve for which has a duect through which air

from the train-pipe is vented to the atmos-
phere, and a duet through which airis simul-
taneously vented to the brake- cylinder.

2. The combination of the train-pipe and
the brake - cylmdel with means admitting
train-pipe air to the brake-cylinder and to the
atmosphere upon a lowering of train-pipe
pressure and means Slmultaneously reinfore-
ing train-pipe pressure.

3. The combination of the tmm plpe anx-
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means momentarily opening and then closmg

a passage from the train-pipe to the ‘atmos-
phére and means opening a passage from the:
auxiliary reservoir through the train-pipe to
the brake-eylinder upen a lowering ‘of tram-

plpe pressure.

Inanair-brake mechamsm the dembma-
tmn of means momentarily p_ermlbtmﬂ' the ‘es-
cape of air from the train-pipe to the atmes-
phere-at a plurality of pemts along the plpe,
- with means admitting air from the train-pipe ;
to the brake- evlmders and meanssimultane-
'eusly remfercmﬂ the ai r-pressur ein the train-

plpe

. ders and from the auxiliary reservoirs to the

‘fram ~pipe.
7. The (*e*mbmatlen of the' traln p1pe, ‘and

thie brake-cylinder with the triple-valve casing |
having ports leading to the train-pipe, to the
~ brake- eylmderand 1:0 theatmosphere,a triple :
valve havinga passage connecting the train- .
pipeaundatm osphere portsduring the traverse |
‘of the valveand a second passageinsaid valve
connecting the train-pipe and braké-cylinder .
ports when the valve has eempleted ms trav-:

61"56. -

8. Theé combination of the tram pnpe the |
- brake cylinder, the eumlla,ry reservoir, and-a .
pesseﬂe conducting air from the auﬁullary res- -
ervoir to the train- -pipe, with the trlple-valve
casing having ports Teading to the train-pipe, :

to the brake cylmder a,nd to the at meephere, !

. In- anfalr-brake meehamem the combina- 1
th]l of ‘means-serially condnctmﬂ' air from the |
train-pipe to the atmosphere ata plurality: of’
. points, with means serially conducting -air.
from the train-pipe to a plurality of brake-
_cylinders, and means conducting air from ‘the :
auxiliary reservoirs to the atmesphere, the
- several sets ef means 0pemtmﬂ' 51m*111t:1ne-
ously. _
6. The combination of the train- -pipe, and
a‘'seriesof anmhm‘y reservoirsand brake-¢yl-
inders, with means venting the train-pipe to |
thie atmesPhere at a plurehby of places along
the pipe,and means simultaneously conduict-
ing air from the train-pipe to thebrake-cylin-

a trlple Valve having a pasSage eonnecting

- the train-pipe and atmosphere ports ‘during
the traverse of the valve, and a:second pas-

sage in said valve‘connecting the train-pipe

"and bra,ke-cyhnder when the valve has ¢om-
_pleted its traverse. -
9. The combination of the train-pipe, and

the brake-cylinder with a triple-valve casing
having ports leading to the train-pipe, to the

| brake-cylinder, and to the atm9ephere and a
triple valve having a duect or passage which

“connects the brake-cylinder and -atmosphere
ports when the ports are in release position,

but which connects the train-pipe and brake-

| eylinder ports when the parts-are in emer-
geney position, said triple valve also having

anotherpassage which ¢connects thetrain-pipe

andatmosphere ports while thie partsare shift-

ing from release to emergencey position.
10 The combination of ‘a train-pipe and a

brake- cyhnder with méans mmultaneeusly
conducting air from the train-pipe to the at-

mosphere and to the ‘brake-ecylinder upon a

1 large reduection ‘of ‘train-pipe pressure, and
thien closing the passage to the atmosphere
‘while leavm o that to thebrake- eylmder open,
and means remfercmn' train-pipe pressure.

11. The *combmamen of .a train - pipe, a
brake - cylinder and :an auxiliary reservoir

with means simultaneously conducting air
| fiom the train:pipe te the atmasphere, frem
{ the train-pipe to'the brake:- cylinder-and from
| the ‘auxiliary reservoir to the train-pipe.

12. The combination of a train-pipe, and a

“geries of brake-eyh nders:and auxiliary reser-

voirs, with means acting sérially to simulta-
neously eonductair{ ro-m the train-pipe to the

atmosphere, from: ‘bhe‘tmm-plpe to the brake-
eylinder and from the au tlllery 1‘eeerven' to

the train-pipe.
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In testimony whereof I have signed this '

| specification in the: presence of two subsemb-
ng W1tneeses ‘ | |

' WIILIAM B. MANN.

Wltneeses |
JOSEPH T, GOTT
James M. FAIRBANK,_
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