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Te a,ZZ w}’wm it may concern:
Beitknownthatl, JEREMIAHT. VOORHEES

~a citizen of the United States, residing at

10

Philadelphia, in the county of Phlladelphla.

and State of I’ennsylvania, have invented a

certain new and useful Improvement in Air--
. ..Brakes for Railway-Trains, of which the fol-.|.

lowing is a specification.

Thlb invention relates to “hat 1S known as

““continuous automatic brakes” for railway-
trains; and its object is to enable a sufficient
amount of available energy to be stored at

‘each car to apply the brakes with the great-
est amount of force proportionate tothe resist- |

ance to their action without a possibility of

~the said stored energy becoming effective as |-

~ a braking force exceeding a spemﬁe amount

20

unless so detel mined by an engineer from the
locomotive of a train previous to the applica-
tion of the brakes and then only in conformity
with an amount so determined, and also to

“enable him to effect a reduction ] 111 the amount

of braking f01 ce exceeding said specific
amount with suf
its preponderating toan extent that will cause

the car-wheels to slide on the track when the
work for which the extra braking force is in-

tended has been accomplished by decreasing
a pressure directly under his control.

The rolling surface of a car-wheel resists
the retar dmw action of a brake shoe or block
according to the velocity of the car-wheel and

the adhesmn of the surface of the wheel to

~ the track on which it rolls, and the adhesion
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is governed by the pressure of the wheels to
the track and the frictional r eelstanee of said

parts in contact and is subject to consider- :

able variation due to atmospheric conditions
affecting the said frictional resistance, and,
while the retarding action of the brake- Shoe

is counteracted to a certain extent by the ve-

locity of the surface of the car-wheel with
which it 1s in contact, it is evident the effect-

iveness of the brakes to check the speed of |
the train will depend on the adhesion of the
wheels to the track exceeding the retarding
‘action of the brakes, and fro__m the fact tha,t

the adhesion is subject to considerable varia-
tion not due to the momentum of the train
the maximum braking force which can be ad-

| vantageously em ployed issubject to variation

at a ﬂ'wen mte of speed md eﬂnnot therefore | enters the brake- eylmde1

‘than normal.

icient 1ap1d1ty as to prevent

slide on the traek when the adheswn is 1esq

PATENT OFFICE.

| be dpphed mth reg md to the speed of the
‘train only without causing the car-wheels to

55

A car-wheel ptevented from revolving by -

the action of the brake exerts but shfrht re- |

tarding.action to the speed..of.the. blam B o3
-::1_1(11110' on the track from the fact that the
- braking forcethen losesits effective leverage

6o.

to counteract the momentum of the train,
the frictional resistance of the surface of the

‘wheel in contact with the rail exerting but

comparatively little retarding aetmn and

from the faet that it requires but compm a-
tively little pressure at the brake-shoe topre-
vent-the - wheel from-again-revolving; en-ac-
count of the wheel becommn" locked by the
greater area of the brake- shoe encountering

no frictional resistance, it is essential that the' -

braking force must not exceed the resistance

thereto, as the braking force must be released

the train.

The effectweness of the bmkmﬂ' fowe t05

| before the wheel can again revolve and the -

brakes afram become properly eﬁeetwe to stopf 5 '

check the speed of the train depends on the
adhesion of the wheels to the track exceeding =

under all conditions the retarding action of- 8o
the brakes, and it requires a 1easonab1e in-
telligence to regulate the braking force ac-
cordmg to the resmtanee theleto from the
fact that any known mechanical control would

‘be im p1a,ct1ca,ble for the reasons set forth. It

therefore requires engineering skill to prop-
erly control the br &kmn' force, and the mech-
anism hereinafter descrlbed is placed under
the control of the engineer of a train for the

reason set forth, and “the means employed to
1imit the ae"cumlﬂatmn of effective braking. .
force must also act to quickly reduce the

90

braking force in conformity with an amount

as may e determined by the engineer at the

locomotive 1n order to successfu]ly operate a g; o

high -pressure brale system, as herein de-

.qcubed Compressed air being now gener-
ally employed to actuate the tlam bmkes,_j N
this invention is shown as applied to an au-
tomatic air-brake apparatus, and the type of
apparatus shown in the drawings to illustrate
the combination is that form in which com-
pressed air from the auxiliary reservoir only

Several forms of
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triple Va,lves are employed that accelerate the
serial action of the brakes by locally venting

pressure from the train-pipe directly into the.

brake-cylinders; but as the initial braking
force thus applied will not, even with a com-

paratively high pressure in the train-pipe, |
exceed an dIllOll’[lt determined by the resist-
ance of a spring when adjusted as hereinaf-

'. ter described the results will be the same as

10

far as combination with the present improve-

* ment is concerned, and unnecessary compli-
cations in the dr ewmﬂ's have been avoided.
It will be understood that the brakes are

._20.

applied and can be released in the usual man-

nerand that the mechanism herein described
acts independent of the means for applying

the brakes to eutometwelly prevent an accu-

mulation of pressure in the brake-cylinders
from exceeding an amount predetermined by
the engineer f1 om the locomotive regardless

- of the manner in which a reduction of pres-

~ sure in the main train-pipe is effected or the

- reservoirs, and also acts quickly to reduce |
the pressure in the brake-cylinders exceeding |
a specific amount to correspond to a propor-

amount of pressure stored in the auxiliary

“tionate reduction in a retaining force con-

- fluid-pressure from the locomotive to the car- |

- trolled by the engineer from the _loeometive.ﬁ
- Inthedrawings, Figure 1 represents an ele-
vation of the parts of an ordinary automatic |

fluid-pressure brake apparatus for conveying

"~ brake eylinders, shown in connection with a

35

quick - acting system of automatic relief-

valves, eentrolled by an engineer from a:loco-

motive, I employ for the purpose described.

- Fig. 2 is a longitudinal section .through the

* prake-cylinder.

40

~4isa plen view, partially in seetlon of the |

- of the eer-bleke epphence, Fw' 1, below the |

45

relief-valve R, ehowmn* also its reletmn to the
tion through a pressur e-retalmnn‘ valve. Fig.
engineer’s valve M and HFig. 51is an end view

train-pipes..

A represents a stor ao‘e-lesel voir at the 10- -

- comotive; B, a supply-pipe; C, an engineer’s

. breke-valve, D,

o

- These parts are usually provided.

55
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The parts which have been added are a re-'

ducing - valve K, conveniently limiting the

-emount of pressure admitted to a pipe L Con-
necting the storage-reservoir with a Va,lve M, |
;mampuleted by the engineer and 1eﬂ'ulatmﬂ' |
~ a pressure in a retaining-pipe O, extendmﬂ'-
~throughout a train and connected by a hose |

and coupling T between thecars. AgageN in-

~dicates a pressure in the pipe O, end a breneh'
 pipe P connects the same Wlth an automatic

relief-valve R, joined directly to the brake-

ceylinder H. A retaining-valve Q is inter-
posed between the exheust -port of the triple |
valve I and the retaining-pipe.
S closes the pipe O at the end of a train.

A stop-cock

Fln' 3 IS & lenﬂ'ltudma,l SeC-

the main tr&m-plpe, B, a
branch therefrom F, a triple valve; G, an -
auxiliary reservoir; II a brake- cylmdel I |
a brake-pipe conneetmn' the triple valve and
~ the brake-cylinder, and J a hose and coupling.

. :

The valve M isan ordinar y three-way eoek

adapted to register with the ports M7, M8, and

"M? in the casing M', and the pOS1t10n these

The ports M?and Mfthrough the plug M?are o

ports will assume 111 relation to each other

4. The valve-casing is secured by a pI'OJe(,-

| which acts as a guide for it. L
‘resting on the nut R7 and subject to compres-
- sion by the collar R on the regulating-stem =

R, acts to retain the valve on its seat when 3
| thele is no pressure in the retaining-pipe O.

A locking-nut R**and a cap R*¥are provided
One compartment of the =

for the st.em R,

tion M*and the pipes L O and waste-pipe M™

are. secured in the usual manner.

“when the plug is rotated by the handle M?
“can be ascertained from an inspection of Fig.

.

The regulating relief-valve R C‘OHSIStS of a o

main bedy R’ in direct communication with
the brake-cylinder H through the pipe P2
screw-cap R? containing a “chamber RS, con-
nected with the valve M by the pipes P and
O, forms the other part of the casing.
sitive diaphragm R3, interposed between the
valve M and the brake- cylinder H, is secured
on the offset R* by the annular ﬂa,nfre R%of
the screw-cap R?® and is connected with a
valve R?, interposed immediately between
‘the brake-cylinder and the atmosphere on the
annular valve-seat R*, formed on the screw-
cap R*¥, and a chamber R therein is in di-
rect; eommumeatlon with the atmosphere =
through the ports R*® and R¥, which should =~
be larg ge enough to prevent an accumulation

of pressure in Lhe chamber below the valve.
The diaphragm is secured on the valve-stem

A

A sen-

R’ by a nut R7, pressing on the plate R, and n

seaft.

the connected surfaces of the valve and the SR
actuating - diaphragm present differential
areas to pressure admitted through the pipe
P32, and the area of the valve R21 exposed to
.the atmosphere determines differential ef- =
| fective areas on opposite sides of the dia-
| phragm RS, and this differentialis maintained
_jwhen the velve is opened by the plate R* 105
coming in contact with the cap R?, thereby
| _11m1tmﬂ' the movement of the valve from its
- Theopening through the valve-seat R*® =
should be large enough to enable the required
“amount of opening by a slight movement of 110
the valve from its seat, thereby reducing by
‘expansion into the opening within the valv e-
seat the exhaust fluid to atmospheric pres-
‘sure without creating a.ny appreciable back =
pressure on the eurf.:we of the valve R*! ex-
| posed to the atmosphere.

105
110

1 15 -
Thevalve-opening -

should release the pressure from the brake-

A flexible ¢ basket R“, seeured te the valve o
‘R* by the nut R¥,-insures an air-tight joint =

between the valve and its seat. The smaller

| eylinder at least as rapidly as it can enter =~
| the same through the feed-port in the triple

valve, so as to mevent an acceumulation of 120 -
pressure therein from exceeding the retain- =
‘ing force. -

120

end of the stem RS extends into a hole R*,

A spring R9 S

| valve R being in constant eommumcetlon: L




with the bmke-q linder and the othel mth f fowe that ¢an be advanta eously emp103 ed,
without incurring the risks of the brakes

the engineer’s valve M and the actuating-dia- |
phragm interposed
them and the relietf-valve capable of releasing

immediately between

the pressure as rapidly as admitted to the

brake-cylinder enables the engineer, aceord-_

ing to the pressure he admits into the pipe O

'throun‘h the valve M, to predetermine the

10

maximum force with Whlch the brakescan be

automatically applied from the faet that
fluid-pressure permitted to enter the brake-

cylinders that otherwise cause an accumula-

tion of pressure therein exceeding the desired

1t can enter the brake-cylinder, and he can
from the locomotive limit the force with which

amount- escapes 1mmed1ately to the atmos-

the brakes can be applied when he is other-

- wise deprived of any control of their action,

20

according to the probable resistance to said
action, as previously set forth, and he is also

enabled to release the braking force exceed-

ing an amount determined by the resistance.
of the spring R’ by releasing the retaining-
pressure in the pipe O through the valve M

with a control similar to that obtained by
using the direct-acting system, but with

- greater rapidity in the reduction of braking

_30

- from the brake-cylinder, therebyenabling the

35

- force, from the fact that the pressure so re-
leased passes immediately to the atmosphere
at the valve-seat R*, and also that a specific

reduction of pressure in the pipe O releases a
proportionately-greater amount of pressure

extra braking force to be released with suffi-

cient lapldlty as to render its employ ment

practlcable
As previously stated, the area of the valve

} R*exposed tothe brake- cylinder pressure de-

40
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terminesthe effectivenessof similar pressures
acting on opposite sides of the actuating-dia-
phra,ﬂ*m R® Therefore pressure in the pipe

O, acting on the greater effective area of the

diaphra.gm, will retain a greater amount of
pressure in the brake-cylinder, and the dif-
ference in pressure, as indicated by a gage,
at which the effective opposing forces will

~equalize will be according to the area of valve

50

R* exposed to the brake-cylinder pressure
and the limited movement of the valve from

- its seat, as described, and may be at the op-

tion of tlle con&truetor and if the dlﬁerence
in the effectiveness of sald pressures, as point-

~ed out, is considerable the action of the valve

- 55

to release pressure from the brake-cylinder
will be accelerated accordingly and a gentle
reduction of pressure in the pipe O will se-

- ¢eure a more uniform reduction in the brak-

60

ing force throughout the train with sufficient

rapidity, as set “forth. |
While it is impracticable to apply the brak-

ing force at all tfimes in proportion to the

%peed of the train for reasons stated by plac-
ing the retaining-pressure described directly

under the control of the engineer, a pressure.

stored at each car isrendered available to ap-

ply the brakes with the greatest amount of |

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

causethe wheels to slideon a d1 yrail.

~being- automatwally applied thereby with

n*reater force than intended by the engineer,

and the increased braking force that can at
times be advantageously employed will ma-
terially reduce the average distance within

which a rapidly-moving train can be stopped.
- I am aware of the fact that wheels are in-

jured by sliding on the track when the brak-

ing force employed is proportionately less

than the weight of the car when stationary;

but I have found in such cases the sliding

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

was due to deel eased adheqmn of the Wheel‘s o

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

the same amount of b1 aking force would not

also found that after the train has attained a
certain speed the resistance to the retarding

Thave

action of the brakes increases with a 1&1310 o

greater than the increase in the speed of the

tmm which clearly demonstrates the prac-

tlcablllty of a high-pressure brake intelli-
gently controlled, as herein set forth, to ac-

eomphsh the desned results.

Qo

‘The retaining-valve Q, connected to the -
exhaust-port of the triple valve by the pipe

P? and with the pipe P by the pipe P’, is pro-

95

vided for the purpose of retaining plessme é

in the brake-cylinder IT while leehalﬂ'mﬂ“the g

auxiliary reservoir from the main tlmn -pipe

by pressure in the same pipe employed for

conveying the retaining-pressure to the valve
'R, and consistsof a main body Q', forming a

seat Q° fora valve Q° which when seated pre- -
sents differential areas to pressure actingon . -

opposite sides of the same.

seat.

as a guide for the valve, :—md the shoulder Q8
on the stem by coming in contaet with the

A flexible gasket . -
Q% secured to the valve by a nut Q*, forms
an air-tight joint between the valve and its -
A screw- cap Q? having ports Q¥ and

Q! through it, completes the valve-casing,
-and a stem Q7 ex_tendmﬂ' into a hole QY, acts .

105

110

cap limits the movement of the valve- f1om

its seat.

The valve Q3 when seated presents a greater.

exposed area to pressure from the pipe O,
and 1t will require but slight pressure ther ein‘:; |

115

to retain the full amount of pressure released
through the tnple valve when recharging the = -
dumhary reservoir from the main tr ain-pipe,

and when the pressure in the pipe O is re-
duced to a minimum the pressure released
from the brake-cylinder through the tnple'
valve will be enabled to unseat the valve Q°

120

and equalize with the pressure in the pipe O

and will be somewhat reduced by expansion 12
therein beforeitisreleased to the atmosphere,
| and as the pressure thus created in the plpe' o
O acts as a retaining force at the valve R the
full amount. of pressure should not be re-
tained in the brake-cylinder until the auxil-
iary reservoir was fully recharged unless an
amount, of braking force so detezrm_i:ned can

be a,dvantaﬂ‘eously employed.

The wtammn‘ valve is intended fm use on |

13¢
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- option of the constructor, as it is not neces-

-viously described.

‘sary to operate ahw‘h pressure brake, as pre-
Tts use is rendered per-

missible by the action of the valve R in pre-

- venting an excessive &chmulatlon of pres-

sure in the brake- cylinder.

Equivalent means may be Sﬁbstltllted for
-those-herein-shown-to-illustrate-the-combi=
nation set forth to control a high-pressure

brake system in a manner substantlally as

described. I therefore consider all known

substitutes and equivalen’tsds'Within the
scope of my mventlon as set f01th in the' valve on its seat, whereby the aceumulatlon_
| of pressure in a br&ke -cylinder exceeding an

amount determined by the resistance of a

above specification.

Iclaim as mymventlon and deswe to seeure |

- by Letters Patent—

~ paratus, the combination of a brake-cylinder,
20

1. Inanautomatic fluid- p1 essure brake a,p-

a quick-acting relief-valve connected directly

to a brake- eylmdel, and means for enabling |
‘an engineer from a locomotive to 1egul¢1te
- the maximum load of said relief-valve sub- | -

' stantially as and for the purpose specified.

35
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“?thereto a retaining-pipe, an auxiliary en- | amount of eontrolhnmpressme substantlally_

gineer’s valve, means whereby the load of |
;smd rehef Valve can be rewuld,ted by an en- |

.........................................................................................................................................................................................................................................................
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2. In combination with a fluid -pressure
brake apparatus a storage-reservoir, an aux-

iliary engineer’s valve, a retaining-pipe, a
___qm_e__li:e;em_ng___syst__em____e_f_____1_el_l_ef:_xral_xzes____a_d_apfte_d__
to automatically release fluid-pressure from
~each brake-cylinder in excess of an amount
determined by a pressure controlled by an
engineman from a locomotive, and acting in |
conjunction with a spring at eaeh relief- valve
to regulate the pressure in said brake- -eylin-
der, 1mmedlately to the atmosphere as rap-
?1d1y as 1t can enter each brake-cylinder,
whereby the accumulation of pressure there--_
in is automatically limited to- conform to an.
‘amount determined by an engineer through
said au*uhary engineer’s valve from a 1060~

“motive previous to the application of the | sure of the exhaust fluid by expansion into o

‘the opening within the valve-seat, a port or

pipe for admitting fluid-pressure to act on
{ the larger effective area of said actuating pis- =~
| ton or diaphragm to control the action of said -
valve, for regulating a fluid- -pressure with-

brakes, regardless of the amount of pressure

- stored in the auxiliary reservolirs, or its free:
admission to the brake - eylmders snbstan-

45

tially as set forth.

- 3. The combination of a br ake -cylinder, a
quick-acting relief-valve connected directly |

ance 10 theu ELthOI] recra,rdless of the free
~admission of pressure ’ro said brake cyhnder- |

substantially as specified.
4. The combination with an au tomahe fluid-

pressure brake system, of a storage-reservoir,

a line of pipe connected with a storaﬂ*e -reser-
voir, or with the atmOSphere throue*h avalve
.eonbrolled by an engineman at a locemotwe |
and with a valve-casing interposed 1mmed1--
ately between a brake- cylmdel and sald line
- of pipe, said casing containing an actuating

diaphragm’ or plston inter posed 1mmedlately

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

mountam ﬂ'mdes and may be omltted a,t the | between a blake cylinder and an engmeer S -
“valve, and connected with a valve control-

ling a port'opening 1mmed1ately to the atmos-
-phere from the interior of the valve-casing
subject to fluid- -pressure acting s1mu1tane- :

ously on the piston in the brake cylinder to
apply the brakes and on the said interposed

diaphragm or piston to open the relief-valve
-against-the resistance of-a spring-acting in - -

5

eonJunetlon with a fluid-pressure sdmnted .

spring is automatically regulated to conform

| 1o an amount determined by a pressure con-
trolled by an engineman from a locomotive

1into the connectmﬂ'-pme through said engi- |
neer’s valve to act on the 1nterp0sed dla,-
phragm or piston in direction to retain the

80':”.:

| for the purpose substantially as specified.

)

with a valve controlling a connection between

‘the interior of said casing subject to pressure
| from a brake-cylinder or connection thereto
| and the atmospher e, a seat for the valve sit-
| uated in a manner that pressure within the =
| valve-casing acts on the surface of the valve o5 . -
| connected with its actnating piston or dia-
| phragm while the surface of the valve within
‘an opening through the valve-seat is exposed

ectiveness

_as speelﬁed

5. The combination of a valve-casing, adia-

90 -

O
W

| to theatmosphele and the proportion of the

| area so exposed, to that of the actuating dia- sc
phragm or piston, determines dlﬁetentlal ef-
fective areas on opposite sides of said dia-
| phragm, and the difference in eff

100

of similar pressures acting on opposite sides

‘thereof, is maintained when the valve is open, 1
| by a step limiting the movement of the said.
valve from its seat thereby reducing the pres-

1505:': -

110

in a brake-eylmder by a proportionate, less o :
T 15 R

6. The combination of a valve- ca,sme'an ac-

| and eonnected Wlth a valve eontrelhne* an_
;-Openmﬂ‘ from the- interior of sald casing 1m-

exposed to the a,tmosphere a stop acting to

limit the movement of the valve from its seat 3
whereby fluid - pressure released from the.é
valve-casing through the restricted valve-
opening is reduced by expansion into the
~opening through the valve-seat, thereby pre-
~venting appreciable back pressure on the 13c
valve exposed to the atmosphere, and main-
‘taining at all times a difference in effective-
ness of similar pressures acting on opposite

sides of said aetua,tmﬂ' dmphmwm or plston

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

valve so formed that the a,rea of the Va,lve o
~within an opening through the valve-seat, is




' aeemdmw to the area of the release valve ex- ' eonnected Wlbh the Valv

- pressure can be eentlelled to aet on the

greater effective area of said diaphragm or
p1sten in direction to close the valve-opening,

- for enabling a specific reduction in said con-
- trolling-pressure to release a pwportlenately
_.greater amount of pressure, acting ontheop-.

| p031te side of said dlaphlaﬂ*m to open the

IO

valve, thereby accelerating the action of the |
valve to automatically release fluid-pressure

in conformity with a reduction in a retaining-
pressure, substantially as specified.

7. The combination with a fluid-pressure
brake apparatus, of a valve-casing connected
with-a -brake- eylmder through a pipe or port,
and with an engineer’s valve through a sys-

~ tem of pipes and containing a V&lve inter-

20

posed immediately between a ,brake- -¢cylinder

and the atmosphere, and actuated by a dia-

- phragm or piston mterpesed between said

brake-cylinder and engineer’s valve, a

seat

-~ for the valve having a sufficiently large open-

- 1ng through it to leleese fluid-pressure from-

25

30

35

a blake cy]mdel as rapidly as it can enter
the same, by a slight movement of the valve

from its seat there eby reducing by expansion
into the Ch&lﬂbel within the V&lve-seat the
exhaust fluid to atmospheriec pressure with-
out causing appreciable back pressure on the

surface of the valve within the opening

through the valve-seat, a spring acting in
conjunction with a fluid-pressure admitted

1into the connecting-pipes through said engi-

neer’s valve to act on the n'leate1 effective

area of said eetuetmw-dlaphmem as deter-

mined by the area of the said interposed valve
exposed to the atmosphere, to determine the

- maximum pressure that can accumulate in

.'40

sald brake-cylinder, and to quickly release

pressure therefrom by a reduction of control-
ling - pressure as, and for the pm peee sub-

- stantially as specified.

45
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8. In a fluid-pressure br ake apnm atus, the

combination of an auxiliary reservoir, a e iple

valve, a brake-cylinder an autometw relief-

valve connected to said brake- eyhndel a re-
taining-pipe, an auxiliary engineer’s valve |

and means whereby a pr essure controlled by
the engineer can act in conjunction with a

-spring to regulate the maximum load of said

. 1e11ef-velve whereby a pressure in said aux-

55
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iliary reservoir sufficient to furnish a braking
force in the brake-cylinder connected there— |

to, proportlenately greater than the weight

o_f the car is rendered ineffectual to apply the |
brakes with greater force than deftermined |

by the engineer previous to the application

of the brakes, and without an undue loss of

pressure in said brake- eyhnde1 In case of the

~train parting.

9. The eombinatwn ef the blake eylmdel

) II the quick-acting relief-valve R, engineer’s

va,lve M, the pipe 0 and branch pipe P con-

necting the valve R with the valve -M, the

actuating-diaphragm R?3 interposed between

R mterposed 1n1-_'

mediately between the brake-cylinder Hand =~

the atmosphere, the annular valve-seat R,
the adjustable spring R? acting in conjunec-
tion with a pressure as may be determined
by an engineman at the valve M, to regulate.

the accumulatlon and retention of pressure

the purpose substantially as spee1ﬁed

70

.in the. brake-eylmder H in manner, and fer_:_,_

10. The combination of the brake- eylmdel -
H, the valve R, consisting of a main body R'

in direct eommumeatwn ‘mth the brake-cyl-
inder H, the valve-seat R*, and the valve R*

8o

conneeted with the actuating-diaphragm RS,

means for limiting the movement of the Valve:

R* from the sea,t_f_R%, for maintaining differ-

ential effective areas on opposite sides of the
actuating-diaphragm R3according to thearea

of the valve R expesed to the etmOSphere

the pipe O and branch plpe P connecting the
cap R* with the engineer’s valve M, whe1eb3 -

a pressure as may be determined by;t-he en-
gineer at the valve M, acts on the larger ef-
fective area of the diaphragm R’and in con-:
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junction with the spring R® retains a greater:
pressure in the brake- eylmdel H, and | the re-
duction of pressure therein eecelerated when -

the pressure in the pipe O is reduced accord-
ingtothe amount of said differential effeetwe@

areas, substantially as described.
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11. The combination of a storage-reservoir,

subject to pressure from sald brake- eylmde1

the amount of valve opening being suffi-

cient to release said pressure as mpidly as

admitted to the brake-cylinder, the actunating

anengineer’svalve,a brake- eylmder a,sprmﬂ'—f |
:pressed diaphragm or piston interposed be-.
tween a brake- eyhndel and an engineer’s
valve, and connected with a valve controlling
a pelt opening immediately to the atmos-
phere from the interior of the valve-casing -

100
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diaphragm or piston being subject to pressure

from a brake-cylinder or connection thereto

ITO

to open the valve against the resistance of -

said spring acting in conjunction with a pres-
sure as may be determlned by an engineer
from a locomotive to regulate the aceumula- :r
tion of pressurein said brake- cylinder, there-
by enabling an engineer to determine from a

115

loeometwe mdependent of the means for ap-

plying the br akes, and according to the prob-

able resistance to their action, the maximum

force with which the brakes can be automat-
ically applied by pressure stored at each car,

without an undue loss of pressure from the
brake-cylinders in case of the train parting.

- 12. Thecombination with a brake-cylinder,
of a separate valve for venting the brake-
eylinder directly to the atmosphere at each

120
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car, acting independent of the triple-valve

mechanism, and consisting of a main body
R,acapR’ having an annular flange R* for

“securing a dlaphlan‘m -plate R°on the offset
"R*, a valve R connected to the diaphragm
by a stem RS’ nut R’ and plate RY, a regu--

lating-stem _R“, a spring R’ for 1etam_1nﬂ' the

the valve M and the brake-cylinder I, and | valve on its seat R*, a pipe P’ for admitting

130




fluid-pressure ¢ontrolled by an éngineer from

- a locomotive, to act on the dlaphraﬂm R3 to
counteract pressure from the brake- cyhndm |
H, acting on the opposite side of the plate R® |
to raise the valve and establish a direct com-

munication between the cylinder H and the

- atmosphere, for the purpose substantlally as

10

specified.
13. The combma,tlon of a brake- cylmder
H, triple valve F, pipe O, relief -valve R,

' blanch pipes P, P" and P? and a 1et&1n1nﬂ'-

brake-cylinder, in a manner substanbla,lly as |

- specified. -

- 14. The 001nb1nat10n of a blake cylmdel f

_ bl anch plpe% P, P' an& PQ, and 1eta,1n1nff-
valve Q, for retalmnﬂ' g pressure in the. eyhn- |
‘der H, withont ereatmo‘ a similar pressure in

26

the plpe O, and when the valve Q®is unseated

by press_ure_from the cylinder H, the said
pressure being reduced by ex_pansion into the 25
comparatively vacant pipe, thereby prevent-
ing too much pressure acting on the dia-

; phran'm R? to increase the accumulation of

| pressure in the brake-cylinder in case of the =

_ “brakes being 1eapphed substantmlly as set'
valve Q, for 1eta1n1n0* pressure in the cylm-. | |

' ~der H, by a very low pressure in the pipe O,
.a,cbmn* simultaneously at the valve R to 1egu- :

late the accumulation of pressure in the-ﬁ-seubmﬂ' W1tnesses

JEREMIAH F. VOORHEES. i

forth.

Wltn esses |
- S. S. WILLIAMSON
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~ In testimony wher eof I have he1eunt0 af- '
fixed my signature in the presenee of two sub o

H, tuple Valve I‘ plpe O relief -valve R, | ALLISON W. MOCURDY
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