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- _TQ all whomy it may COTLCErTL:

Be. 1t known that I, TOHN M. HURST of
:1“J ]-J:f_'bl"u

. sure DBr ﬂheq of which the fallim ing 15 a fnll

clear, and exact f'le%criptmn |
"‘sI} invention - relates to fluid - pressm'e

brak es; andithasforitsobject to givethe en-
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3%

~ inafter, and the features of nm'eltx* pmnted
,om in Lh@ claims. |
Reference is to be had to the aceompanr mﬂ'

drawings, forming a part of this Spe(‘lﬁﬁatl(}ﬂ

in which similar f*ha,raeier% of referenceindi-

40

T mmmnﬂ -valve.
alve Whl(,h is emaployed in con-
}uuehs:m with the triple valve, as set forth

gineer full controlof the pressurein the brake-

'Cﬂmdem that he may increase or decrease |-
nected to the preliminary eﬂmust-pm‘t of the

engineer’s brake-valve,said pipe terminating
| ina peteock B2, and cmmeetmg with dnothm*

| pipe G, which has a branch of nipple G2, con-
 neeted to the retaining-valve H, and an@ther;
“branch (3, connected to the retaining-reser-
“volir 1.

ﬂz{} pressure therein at will, and recharge the

train while the brakes are Sﬁt, and to m tlize
the air whieh, according t the present prac-’
tice, is allowed to escape to the atmosphere
E f"fmm ﬂle prehmmm*v e*&:hau&i—pm*t ot the en-

nmem 's brake- valve.

“T'he’invention compr S¢S a 1*etmmnﬂ—v:-11ve.
and a retaining-reservoir connected “to the
said pmhmmam mhaue‘r-por , and also con-
” nee‘tlo}m from the brake- evlmdﬁrﬁ. o the smd;'

retaining el ve.

The p}*e%ent 111“;'611131011 is demmbed burt not

claimed, in my patent, -No. 547,851, dated Qc-
tober 1, 1‘3%

train-pipe exhaust-port of the engineer’s

‘brake-valv e, a8 _,Set ,fGI'Lh in the :1bm‘*’e-1mmed

patent. =
The 1m*en‘tmn will he fully de&ulbed here

cale cor 1*%]:}011(1111{1 parts in all the figures.
Jigure 1 18 a diagrammatie side elehmh_n_n

fﬁ-thm*.‘fing the Se‘»;?era]. narts of my improved | I

brake mechanism and their connections.
Fig. 27is an Gnhwﬂu’t vertical section of the
Eﬂu’ 3 18 & like view of the
nm}rpaqed

in Ny pafent abovereferred to; and Fig. 4 is
d4- similar View of a mmhiwﬂ - mﬁruotwn of

the inferposed valve,

- On ‘Liw locomotive 1; mmn&ed L}w 11‘-;{1:1]

main reservoir A, adapted to contain the com-
~pressed air supplied from the air-puip (not,

alum*r:) and to deliver said air: to the engi-
neer’s brake-ve vve 15, P is L]u_, usual dox; bl{:*-

City, in the county of Salt LaLe;;
rmd Territory of Utah, have invented certain

new and useful Improvements in Fluid-Pres- |
. _'detml

I alsomake use-in the present | a dlaphmg‘m as shown.:

'Im*'eutxmn of the air d}.&@harﬂ‘ed from the'

seat I, Ldap’red to receive a valve I,
nipple * is connected to the compartment.
H/, so that the said compartment communi-

similar in construction to the pressure-

a pipe I' with the retaining-reservoir 1.
ﬂmr)pp{mt{: end of the Mem 117 from the valve

| preS%ure in the main reserv oit .mnd another .
hand to indicate the pressurs.in fhe train-
55
the engineer’s.brake-valve are well known,

pipe C.. The connections of these parts with

and therefore have not heen 11111%1:]‘&*(@(1 in

O isan auxiliary reservou" Whmh ig Lnowni |

-as the brake-valve reservoir.
So far the partsare, or m&vh c}i the u%ual -

iCOll:::fl nction.

60

According tomy 1mfenhon, apipe B is con-

Thlfa valr and TEeServolir muﬂlv are

lﬁcated on tha engine, although they may be

-disposed at any other mm*emﬂnt place.
‘H, as illustrated in

1 Tlﬂ 2, 1is. dlﬂded into two compartments H' .

The 1*e‘[ammﬂ'-va1v

and H2 by means of a movable partition H?,
which may be in the nature of a piston or of

its center supports a pipe I, projecting into

both. comipartments and formetd at the end.

located within the comparh‘nent H'awith a

-The-

! |

|

The diaphragm at

8:.:}_

cates with. the -preliminary exhaust-port of

the enginder’s brake-valve.
1*1ﬂ*1dlv secured to a stem 7, which extends

'.looseh‘f through the pipe IP,_. and on the said

stem 18 (3011@(1 a spring 11°, contained in an
enlarged portion H¥of the pipe I

TI"1ead from the interiorof the said enlarged
portion into the compartment I* of il

e re-
A doubie -pregsure gage J,
rage
on el o T

taining-valve.

The valve Hb is

Ports |

GO

P, is connected by a pipe- J'"with -the com- .

pmtmem H? of the retaining-valve and by

+1‘(} |

Hf s rigidly secured a valve H®, adapted to

Dbe seated on the end of the valve-casing 11,

The outer end of the stem 117 projects intoan

ex]must-&pm*tm‘e 1" whereby the compart-
alve communicates
with the &‘mnmp}wm when the vaive H“’ is

ment H*of the retaining-v

pressure gage, having 011911311{110111(1..(* e the T unseated.

100
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A whistle may be prowded on the plpe (=,

B ‘a8 indicated at G/, for the purpose of giving.

& signal when air is passing through the said

10

pipe..
pipe C on the engineer’s brake-valve B ex-
~ tends a pipe K?, from which a branch pipe X |
- leads tothe comp&rtmenb H? of the retaining-
~ valve., Thus it will be seen that one com-
~ partment of the retaining-valve is connected:
to the preliminary e\ha,ust-polt of the en-
- gineer’s brake-valve B, and the other com-
" pertment to the frain - pipe exhaust- port. |
‘The pipe K also communicates with an auxil-
lary tram -pipe K', which I'term a ‘‘ retaining-
R ~From thlS retalning - pipe & branch
. pipe K3 extends to a valve L, which is con-
- mected to the ezhau&t-—port of the tr iple valve
D by means of a pipe L/, so.that the said |
~ valve L is interposed Between the ret&mmb-.
plpe and the triple valve.

pipe.”

From the e*chaust—pmt of Lhe train-

 The interposed valve 1, hke, the retqumnm-

 valve I, is divided into two compartments by

- valve.

- exhaust-port of the triple valve D by means
o The piston 1?2 is prowdedi
. with an elastic paeklnﬂ-r1nw or snap-ring LS,
having a sufficient frictional en gagement |
with the ring L?to prevent the plston from

o ~of "the pipe 1/.

40
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shown in Ifw 3.

a mov&ble transverse wall, which may be a
-diaphragm; as shown in Flg 4, or a piston, as
~The piston IP is mounted
- to slide in a ring or sleeve L3, held between

~ the cap I.* and the body 1.° of the interposed -
3.) The  compartment
above the piston L is connected to the re-

(See Fig.

taining-pipe K' by means of the pipe K2, and |
~ the lower compartment is connected to the |

changing its posﬁ;lon mlder the mﬂuence of
ﬂl&Vlty

The piston L2 is ﬁtted fo Shd(-‘ on a plston-

rod L', seated at its lower end on an exhaust-
opening L8 connected with a pipe N, which

normally is open to the ﬂtmosphere' -The
piston-rod L7 fits into a cap L°, which forms
a part of the piston L* and contains a spring

LY havinga tendency toforce therod 1.7 down
0N 1tS seat 1t being understood that the lower

end of the said :rod acts as an exhaust-valve,.
On the inside of the ring I.°is cut-a small

leakage-groove LU to allow alr to pass by the

plston 17 ‘when there is an excess of pressure

of two pounds or less on either side of the-

piston.

If the difference is more than two

- pounds, the groove LY will not suffice to

55
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equalize the pressure, but thé piston 1.2 will

be forced toward the weaker side to the end

of itsstroke,forming an air-tight joint against.
one of the ﬂashets L“ and 113, &llaﬂﬂed re-

spectively,in the cap I.! and m the upper
part of the body 1.7

In regard to the relative dimensions of the
parts 1 would observe that it is preferable to
have the same relation between the sizes of

the auxiliary reservoir E and the brake- ~eyl-
inder F' as between the r etaining-pipe K’ and

the train-pipe C, and the same relation is
also prefer able In regar d to the brake-valve

-paratus is as follows:
~wishes to retain the brakes set, he must close
the cock B? before making the application.
“When the engineer, 111 apply ing the brakes, -
-aperates the engineer’s br ake-valve B,airis
35
“haust-port of the said valve through the pipes
-B' and G G* (sounding the: whistle- Gy into .

- TesServolr ?I.. |
valve may have a resistance of about three =
| pounds to the square inch relatively to the =

‘diaphragm H?, so that when there is an ex- -

I of each car.

ears with air.
‘the well-known change in the pomhon of the

reservoir O on the engine, the retain mﬂ-vah e
“H, and the retaining-reservoir 1.

The operation of the herein- de&cnbed ap—i -

“When the engineey

allowed to escape from the peliminary ex-

the compartment H' of the retaining-valve I,

“and through the pipe ° into the 1e‘ta;1mnf:r-:
The spring H® of the retaining-

At the same

H' into the compartment H2

ner more fully described hereinafter.

During the applmatlon of the brakes air
passes from the main or train pipe exhaust-
port of the engineer’s brake-valve I3 through
the pipes K* and K to the retaining-pipe K’
and also to the compartment I1? of ther ctain-
ing-valve H. At the same time the usual
low of air takes place from the auxiliary res-
ervoir B of each car to the brake-cylinder
"The air discharged into the
1'et3111111ﬂ'-p1pe K’ produces a pressure in the

upper compartments of the interposed valves
L and forces the p1st0ns I.*down on the 10we1 |

casket 113,
It will be 1111del stood that the compart-
ments H' and H?of the retaining-valve 11 are

.charged with air of about the same pressure.

W'hen 1t1s desired to release the Dbrakes,.
the engineer turnsthe brake-valve B into the

| T elease position, thereby rechar ging the train-

pipe C and the auxiliary reservoirs E on the
At the same time, owing to

triple valve D, air is allowed to flow from
the brake- cyhnders I of each car to the ex-

haust-port of the triple valve and through the

pipe L' into lower compartment of the Inter-
posed valve I.. The pressure in said lower
compartment will cause the plf;‘rml 17 to rise
to ﬂw pnqmou shown In ig. 3, in which the

‘cess of pressure of more than three pounds =
in  the compartmment H' the spring H® will 85 -
1 yield and permit the d1aphran m H? to move
toward the compartment H2. - |
| time the valve-seat H®will be moved away o
from the valve H® which remains stationary, =

| sothat air can flow from the. compartment 11
through the

30
pipe - H* into the enlarged part . .
H°of. saad pipe, and thence through the ports
N As this eom-
partment, by means of the pipe K, communi-
-cates with the 1*eta1n1nﬂ~p1pe K, it follows 95
that the pressure in the compartmenj; Hoean
‘at no time remain more thar three pounds
‘greater than in the compartment H2
| dlseharﬂ'ed from the preliminary ethmstvpm t
18 utlllzed to produce counter-pressure on the

A
- It

~The air

102
diaphragm H3of the retaining-valve and to =
control the release of the bmkes in a man-

105
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- brake-cylinders, aswith the position of the

10

| ear_,k is opened but shortly, the brake Swﬂlhe
Thig is effected in the

following manner: "1 he pressure in the pipe

: 563,770

( nnpm {ments or ehanﬂmrs of the mtm*pmod

valve cemmumnicate thi (mfrh {he muhum of

the leakage-groove L. The pressurein the
upper (*mnpmfnwnt m' the inferpesed valve
prevents the valve I7 from becoming  un-
sented, and the lpakage-grooves L‘_* perntit
the pressure to bﬁeol_:m ¢ (_[1}.:11_1_!0(1 in all the

all in eon-
- The

his

interposed valve shown they are
munication with the ret-unuw-plpe K.
engineer then opens the peteock 137 Tt
partially released.

G- and eompartment 11 of the retaining-valve
being reduced in conscequence of the Opet-

ing of the cock I3® and the escape of alvf{rom

the said compartment and from the veservoir
I, there will be a preponderance of pressure

20

£
R4

retaining-pipe K

in the compartment II*, which will move the

diaphragm TI° and un.sea,t the valve II*, so-
that a corresponding amount of air in pounds_
(not in quantity) will escape to the atmos-
‘pheve through the port I in the end of the

~Thus - the pressure 1n the.
will be reduced correspond-
Il!l”‘l}?’ and the pistons 1.2 of the mtmpuse"l-

compartment. ] 1-'

alves I will move upwar dd from the position

iltustrated by Fig. 3 and into contact with the

uppei g sasket L”, s0 that the communication
between the two compartments of ﬂm inter-

- posed valve is interrupted.

- through the port I8 of the inter D(h(ﬂ
L,

40

5©

The risingmovement of the piston L canses
the valve 17 to become unseated, thereby

allowing a corresponding amount of air in
pounds to flow fromm each brake-cylinder F
alve
01111eete(1 thereat to the pipe N and to the
atmosphere. The gage J on the engine will
show the reduction nt tha pwrﬁme in the
brake-cvlinder.

It will be understood ‘Lh{‘tt by ﬂle use of the

above-deseribed device the engineer is en-
abled to control the pressure in the auxiliary

reservoirs I and in the brake-cylinders I, and
the air which in the present brake apparatus

1islostin replenishing the said auxiliary reser-

voirgis retained. Furthermore, the pre essUre
in all the brake-cylindersof the frainis equal-
1?(&{]33_1’1(:1 Tsaveboth the air which in the usual
brakes is allowed to escape from the prelimi-

-~ nary exhaust-port of the engineer’s brake-

35

valve B and also the air escaping from the
main train-pipe exhaust-portof thesaid valve
];,,,;md utilize this exhaust-air to retain the air
inthe brake-cylindersand to control the pres-
sure thereln.

The provision of the re eservoir I and the re-

taining-valve 11 also enables the engineer to
- partly mleam the brakes by slightly opening
~ the cock B?, and thus making the required re-
~duction of pressure from the compartinent IT"
- 6f theretaining-valve Il.

serve that by providing the reservoir T and
the 1@%&11}1}1@—? alve 11, I am enabled to em-

T would also obh-.

|

3

systems.

an excess of pressure of ﬂll ee o mx{l% OT i@as in

the rod L7 in g, 3

| on-a tr ain coniposed partly of ears é mummi

with myimproved brake apparatus and part Ay

1 with ears proyvided with air-brakes of ather q_
Insuch acase, when the brakes are

dli[ﬂl(’ﬂ and itis desired toretain the exhaust-
air, the coek B? is closed, as ahove deseribed,

)

mui a certain amount of air will esecape frz:}m |

each car through the train-pipe C into pipe
K=; butas ouhf a part of the carshave retain-
ing- -pipes I, move air will enter the pipes K°
]{’ I aned (mm artment J1* of the retaining-

valve II than the said pipes and valve can
hold at the intended pressure, and in conse-
quence thereof the valve 117 will bemoved oft
its seat and the superfluous air from the cars

‘I'not equipped according to my invent! m‘n will
escape through the outlet I, -

-In ecase the train should part mto two sec-
tions, breaking the retaining-pipe I<" and al-

lmunu the air to escape therefrom, the pres--

sure in the compartment 117 ot the l'emuunn-
valve would be reduced correspondingly and

"fhe diaphragm H’would move soas to unseat:

the valve H allowing the surplus of air to

pass-from the compartment H' to the compart--
ment H . 580 that when the tr ainseetionswonld

beagain eoupled together there would beonly

the compartment .

I desire it to be 1111{1&31*::.‘(00@1 ﬂmt Vi
changes may be made in the eonstructienand
arran ﬂement of the séveral parts without de-
par Lmﬂ' from the nature of my invention,
which consists in the pmirleulm conneetions

| __.:mt] conibinatior.s defined in the claims.

Asillustrated by IFig.4,the interposed valve

M is constructed ‘with a diaphragm M/, ', held

between the cap M?and the body M?® of the in-
terposed valve. The compartmentabove the
dmphz agm M’ is connected to the retaining-
pipe K’ 1)3 means of the pipe K-
compartmentis connectedto the exh umt—pm 1
of thetriple valve I by means of the pipel..
To the diaphragm is secured, so as to move in
unison therewith, a rod ’%[* having . guided
movenent in the outlet or L}chﬂl‘,yt upumlg
M?, whichleads to the pipe N. Thigrod, like
, is adapted toc fose or open
the said. e\hfumt—»pmt M3, The vperation of
this form of interposed valve is substantially

the same as that desceribed hereinbefore with

reference to the consbruction shown i g, 5.

Ilaving thus described iy nmproyv um_fnt in

fluid-pressure brakes, Ielaim as my invention
and desire to secure by Letters Patent—

. A fluid-pressure brake, provided with a

1*@1:,;1,1111110-1)11)‘9 having awv alved connection to
the preliminary {‘-’Lxh..:mat portoftheengineer's
brake-valve, and another {*anuectmn to the

brake-cylinders, substantially as described.

2. A fluid-pressure brake, provided with 2
Umpmted retaining - ELh*L, one chamber
whereof 18 wnneded to th@ preliminary ex-

| haust-port of the engineer’s brake- valve, to
receive the exhaust ﬂm(l therefrom, .;md a

1}1{3} the arrangement iwi‘emhef’m e described ; conmection from the other dmmh{-ﬂ of the re-

11 (} s

, and the lower

30
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taining-valve tothe b.a,'a,ke'—eylinders,'Substa;n—
tially as deseribed. - -
3. A fluid-pressure brake, p1 ow*lded with a |

comparted retaining - T"‘ELIVB one . chamber
whereof is conneeted to the prehmmm YV ex-

haust-port of the engineer’s brake-valve to |
receive the exhaust ﬂmd therefrom, a retain-
ing-reservoir connected to said chamber, and |

a connectlon from the other chamber of the

retaining-valve to the, brake- C}ylmdu*s <;ub-:‘:

stantiall y as described.

4. A fluid-pressure br &Le provided with a |
retaining-pipe connected to the train-pipe
exhaust-port of the engineer’s brake-valve to
receive the exhaust ﬂ{],ud therefrom, a connec-
~tion between.the. retaining-pipe and the ex- |

-- ]must—port of the triple val‘ve, a valve inter-
- posed in said connection and controlling the

20

- __30

exhaust from the brake-cylinder, and a re-
taining-valve having a movable p&rhtlon di- |-

ﬂdmﬂ* it into two compartments, one ¢f which

18 conneeted to the retaining-pipe, and the
~other to the preliminary exhaust—pm*t of the
‘engineer’s brake- valve substantially as de—

5@1‘1bed

b5 A ﬂmd-pl essure brake, prmflded with a
~ retaining-valve having a movable wall Gl*pa,r-.

tition chwdmn* 16 mto two compartments, a

connection fromone of the said compdrtments
to the preliminary exhaust-port of the engi-
neer’s brake-valve, a connection from the
other comparfment to. the main train-pipe.
exhaust-port of the engineer’s brake-valve,

.-dnd aQ (‘011116("(1()11 from the sald second u)m-

| -retmmn o-valve having

562,770

partment or the 1*etcu11mﬁ—vah"e to the i brake-

y]mders, substantially as described.
A fluid-pressure brake, provided with a

connection fromone ot the said compartments

to the preliminary exhaust-port of the engi-
neer’s brake-valve, a connection from the
~other ,compartment to the main train-pipc
exhaust-port of the engineer’s brake-valve,
| an exhaust-valve located in the said second:
compartmentand controlled by the movement
of the said wall or partition, a retaining-pipe

o a movable wall or par-
tition dlwdmn it into two eompm*tmen’rs, a

40 .

also connected to the said second compart-

ment; and a VELIV@ interposed between the

said retaining-pipe and the exhaust-port of

the triple Valve and controlling the exhaust
from the brale- oylmdel, ..-ubstantml]y as de-

seribed.
7. A fluid-pressure brake, pr ovided with a

- comparted retaining - Valve one chamber :
whereof is gonnected to the preliminary ex-
| haust—port of the engineer’s brake-valve tore-
- celve the exhaust finid therefr oI, an escape-

cock interposed between the said preliminary
exhaust-port and the retaining-valve, and a

connection. from the. other. compaltment of -

the retaining-valve to the bm]{e eylmde

| subcs’mntml’l y as deserﬂ)ed

| IOII’\T M I[DRST‘

T.Vltnesses |
JOS. OBERNDORF]‘R,
I8, A VAIL.
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