No. 661,474. Patented Nov. 6, 1900.

L. KRIMMELBEIN.

. {Application filled June 27, 1900.) ~ S
R - 7o 2 Sheets—Sheet |,

(Ko l_"u‘l_.iilzlel._)'E

lo @ @ @ ©

Wetnesses.

 Attorney.

..+ THE NORRIS PETEHS CO., PHOTC-LITHO., WASHINOTON, D, C.




2 shlﬁ.ﬂfﬁ—*ShBEt 2.

Patented Nov. 6. 1900.

D.C.

PHGTD-LITHD;.' "u'_u'AEHl.MGTDH,

PETERS CO.,

K

L. KRIMMELBEIN.
AIR BRAKE VALVE MECHANISH,
 (Application filed June 27, 1800.) =

¥
/

|

BN vt

_. . ___"__ .. .. | . . o o CAP AT AP A i W SN S Y . 17 L&
: - ; - RS R \N w.._._. - & ra .
l.-.__.l — .._ . pi ﬁ_\“ﬁ ”mf =\, .._.\._.\...N .. ". 3 ” | %vﬂu_h.iuu.‘- M'I-— # rl“—\._ﬂ.__m!h o " .... . .
P A 2T Skl | o

THE HURRIS

Prarreeras radacrer AN QN D %u
W MTE’IF’I‘H’ by L %ﬁ
N A—-IM__ -

DUANRND NN

7,
. ‘
V7
%m—
o

No. 661,474.

(No Modsl.)




LLOPOLD hRHﬂIFLTJEIN OI‘ LALTI\IORL \IARYLA\TD ASSI NOR ()I*1 ON’E-.

I‘IIIhD 'IO J OII\I 108

FLLDMAN\T Ol1 SAML PLACE

AHH BHﬁKrﬂ VALVE MECH»&NHSM

SE&uIFIGﬂTION formmg p&rt of Letters Patent No. 661 474 dated November 6, 1900.

Applmatwn ﬁled June 27 1900

r.:elml Nn. Zl 71’?. (No mudel}

To all whonv it ma J CONCErTL:
Beitknown that [, LEOPOLD KRmMDLBEIN

a citizen of the United States, residing at Ba,l- j
timore, in the State of Maryland, have in- |

5 vented certain new and useful Improvements
in Air-Brake Valve Mechanism, of WhlGh the
following is a specification.

My nn?entmn relates to valve lnechamsm

for railway air-brakes.
to The standard triple valve in use to-day fm*
long trains is capable of three distinet opera-
tions, namely:

15 auxiliary-reservoir pressure only; secondly,

an emergency application of the brakes with
full force by a great and rapid reduction of
pressure in the train-pipe to apply the brakes
by both auxiliary -reservoir pressure and
20 train-pipe pressure, and, thirdly, a release of
- the brakes by umlecmmg the preasnw in the

train-pipe.

The object of my invention is to pr ovlde 11'1-.'

combination with a triple valve of this. char-
25 acter, an automatic deviee which will enable

the engineer to recharge the auxiliary reser-
VOITS of the several cars of the train to the.

maximum pressvre while the brakes are in

the applied position without releasing the |

;0 brakes and'whieh will in no wise interfere
with any of 'rhe usual actions of the triple
valve to apply the brakes for service and for

emergency or to release the brakes.
The invention is illustrated in the aceom-

35 panying drawings as applied to a Westing-

house quwh action triple valve, in whl(,h—'
Figure 11s a plan or top Vlew of a brake-

2y )] m]ev,mnlllm v reservoir,and quick-action
tnple valve of a freight-car equipment with
40 myautomaticdevice apphed. Fig 2isatrans-

verse section of the device. Fig. 3is a hori-

zontil section of 4 Ne%tnwhouso ( uick-action
t1 mlv valve and a hor Ifonml section of the de- |

v ice applied thereto,the exhaust- alr-retention
45 valve of the device belnn closed.

the short pipe to connect between the new
device and the triple-valve case.
so  Referring to Fig. 1 of the drawings, A dos—

1gnates bh{?" _1_.}1..41@ C‘!j]illd(}l L the :LIJKlll.:ll y

first, a service application of
the brakes by a slicht reduction of pres-
sure in the len -pipe to apply the brakes by

the release position.

'deseubed has been made for a

‘Fig. 41isa
similar view with the f‘Kh}‘LUSB -a1r- 16139111,1{)11_
- valve of the device open. Fig. 5 isa view of

reservoir, C the tllpl(—)-V:ﬂV@ d]ild D my auto-

‘matic dewee all shown in 1hew relative po-

sitions. o
Referring now. to Elﬂ's 3 ﬂlld 4, the triple 55
ralve C lms the usual tmm -pipe air-chamber

a, through which air passes to and from the
_phton clmmbu‘b to act on the head of the

triple-valve piston 0'. A bushing in said pis-
ton-chamber has the usual feedmtr or charg- 6o

‘ing groove ¢, through which tlmn -pipe air is

fed to. the leve-chamhm d and thence to the
auxiliary reservoir B when the piston b’ isin
(Shownin Fig. 4.) As
is well known, the valve-chamber d has three 65
ports f, e, {md 2. The port f communicates
with the bl ake-cy lmder.A,tha portecommuni-

cates with the piston of theemergency-valve,
‘and the portaz communicates wwh the two 0[)—
positely-extending exhaunst-passages g and ¢’ 70
‘of the triple v lee cfm ngleading to the atmos-
phere. | |

Those versed in the art-of air- br Lkes AT

‘aware that in the operation of triple valves

a slight reduction of, say, five pounds pres- 75

sure in the train-pipe by the proper manipu-

lation of the engineer’s valve will reduce the
maximum air plesqme of seventy pounds in

the train- plpe air-chamber ¢ and behind the
Ppiston b’ 1o, s

say, sixty-five pounds, and there 8o
being also hhe_-';tmmimum air-pressure of sev-
enty pounds in the atuxiliary reservoir B and
valve-chamber d the piston &’ will move back

| approximately to the position shown in Fig.
-3 and will move with 1t the slide-valve which 85
“eovers the ports f, ¢, and « of the ehmnbm* (.

The slide-valve is not shown in IFigs. 3 and 4.
This movement of the slide- Vle\»b uncovers

‘the port f and admits air from the auxiliary
reservoir B to the brake-cylinder A and ap- go

plies the brakes. After the application just

short period

many engineers have found let the bralke-

‘shoes ﬂ-lful ua]ly loosen their pressure on the

Car - whwlb on account of leakage of air 05

‘around the pistons of the brake- (.,yluulm in
the train-pipe or elsewhere and that in con-

sequence the air-pressure is being continually

reduced to the pointof depletion in the aux-
In the ordinary counstrue- ico

iliary reservoirs,

“ti~n of triple valves when pressure is restored
in the train-pipe to recharge the auxiliary

4
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25
- and release actions of the tr 1ple valve. 1|
~shall now deseribe the construction of the
~ means shown for this purpose.
sides of the triple-valve case C are inter 101"137-.
secrew-threaded exhaust-nozzles A and A’ in
. commumeabwn with the exhaust pmsa es g_-_

_.30

35

‘mosphere and release the brake. |
wmﬂs, after the brakes have been applied it |
is necessary to release the same before the
If
“this were done while the train is descendmﬂ*_ |
) o grade, its impetus would be suach th&tj
~ the tI‘FLlIl would likely get beyond control be- |
fore the auxiliary reservoirs could be re-

PR
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reservoir the tmple valve pmton b’ mll move | the eylmder eha,mber' :4 An exlmust a,u re-

to the release position, and thereby open the
feeding or charging groove ¢, but such move-
ment wﬂl also move the slide-valve and un- |
cover the exhaust-port x, which will allow the |

air in the brake-cylinder to escape to the at-

auxiliary reservoirs can be recharged.

charged and the brake again applied. It is

‘one of the objects of _Iny.__in_venti(m to avoid
- this danger and to change this operation by
providing means whereby any of the triple
“valves in use to-day ' ; ce, 4

the Westinghouse quick-action triple valve

illustrated in the accompanying drawings—
may be prevented from releasing the brakes | .
while the auxiliary reservoirs are being re-
charged, and yet at the same time not inter-

fere Wlth the customary service, emergency,

and ¢'. In one of

this msta,nce the nozzle 72,—1.5 Screwed a, mp |
ple 7, formed on. and extending from the cen-
Abuttmtr against
saild head and a gasket 22 is a eylmder I,

ter of a circular head 7.

formed with two. e*cteuor 0pp081tely -extend-

ing webs 7 7', bolted to the casing of a triple

40

15

5C

55

6.0'

alVe C, as shown in Figs. 3and 4. Said cyl- |
inder K 1s also formed .-;Lt its end adjacent said |
“head 7 with an interior

flange Z.

with an apertured partition/'.

the cylinder H by bolts, as shown

- p and p’ are secured to dlbl{bp on sald valve-

terior annular shoulder or flange k.
two dlaphrdwmb and the p&l‘tlblﬂn divide the

cylinderintofourcompartmentsorchambers,
(designated 1, 2, 3, and 4,) for a pulpose to be_‘

. | presently descmbud

- The circular head 7, on Whldl the cyhnder“
K abuts, is pmwded with a valve-port q,
“adapted to establish communication between

the exhaust- nomle h of the mele valve and

In other:

“seat g.

valve ¢'.

- Upon both

annular shoulder or
A Dbushing [ fits within said cyl-
‘inder next to said flange & and is provided
Another bush-
ing m fits within the cylinder at its outer
end and adjoining the said bushing [, and
head n on the outer end abuts upon said
last-named bushing and holds the two bush-
ings tightly in pla,ce being itself secured to
Centered
within said eylinder and bushings is a valve- |
rod o, fitting 511110'137 through the aperture in-
‘the par tmon ', and two flexible diaphragms

iliary reservoir.

rod, and one diaphragm P’ has its rim-edge |
- tightly held between the abutting edges 0[".*

the two bushmws I and m and the Other dia- |
- phragm p between the bushing 7 and the in-
These |

iliary reservoir.

tention valve ¢ is forced by a coil-spring »
~against said valve-port to close the same, and

with a projecting pin g~

79
the forward end of smd valve is: pmwded* A
"That end of the

valve-rod o @dJaeeut the Ou‘uer head 7 of the
c¢ylinder: slides in a cap-nut 7', and a spring P2
is compressed between this nut and the ad-

75
jacent disk p?

- This spring is of- somewhdt_ :
greater tension Lhan the first-named springr,
.and thereby under normal conditions presses

‘the opposite end of the valve-rod o against
the projecting: pm g* on the exhaust-air-re-
tention valve ¢’ and holds the latter off its
In the chamber 3 and secmed to
“said valve-rod o is a packing-collar o', pro-

e _

vided ‘with a- wabher adapted to fit fl,gamsb;

the partition I’ around the aperture when the
valve- rod moves in the direction to close the
The purpose of this paekmw oolla,r:_
~will be hereinafter described.: S |
- I shall hereinafter, for eonvemence refer
“to the chamber 2 as the ‘‘retention- ch&m-
~ber” and to the chamber 3 as’ the € releasmm--.

chamber 7.

| Oommumeatlon is esta,bhshed between the
‘retention-chamber 2 and the auxiliary reser-

voir B and between: the releasmw-ehamber 3

‘and the train- pipe in the following manner:
The cylinder K is prowded with an annular
exterior flange s, which is eccentric to the
circular head 7 and Tests on bﬂld head and
The broader
‘part of this. ﬂdJnﬂ'e at one side projects down
around said hedd and contacts with the triple-

is made mr-twht by a gasket 22,

90 o

[CO-

valve casmﬂ* at s%., as shown in I‘w‘a 3 and 4.

A passage s’ is formed in the Wdll of the eyl-
inder E from the reledsmmehamber 3-to the
broad part of the eccentrle flange s, thence .
at right angles throuﬂ‘h sald flange and to-

10§

ward the triple-valve casing, and, fnally in
an oblique direction through said 131 iple-valve

casing into the piston- ehmnber b on: the train-
pipe %1de of the piston.

110 -
Another passage {

leads from the retention-chamber 2 throngh

t to the tnpl@ leve chamber d or to the aux-

sage may be made as follows: The

eud of the D&bb&”@ .
flaring, as at v’ whwh

the opposite side of the cylinder E toward t,he"
circular head 7, ._~md a suitable communieca-
“tion or passage is made from this passage 115 -
_This communication or pas-
said head
is pr'ov:td(-‘-d with a tapering aperture i, the
larger side of which coincides with the outer
A pipe v has one end
fits snugly in said ap-
‘erture, while the other end of said pipe is ta-

pered, as at v%, and fits snugly in a tapering

recess w in the triple-valve casing
sage w' leads from said recess into the

(md a pas-

. I. 2 5

slide-

valve chamber d of the t11ple valve case,and

Fig. 2, establishes oommumcmwn between

the: two chambers 4 and 1 and is adapted to
‘carry off the exhaust-air from the t11ple valve
‘C when releasing the brakes, the air being

‘discharged mto bhe &tmosphem Lh]ouuh an -

thusestablishes communication with the am:-f_'__ i
A passage 7/, as shown 1u.

1 30




~eylinder .

LI

outlet-opening o' in the outer head n of the

A cock z is secured in the exhaust-nozzle

' ot the triple-valve case opposite the nozzle

v, to which the circularinnerheadzissecured.

| The cock when open cuts out or short-cireuits

IO
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~the piston &' than in the ¢

Go

sure in chambers 1 and A,

my improved device D, but when closed com-
pels the exhaust-air issuing from the exhausl-

port @ to go through the passage ¢ into the
in which the ethau&,b mr-—retentwn

nipple 1,
ralve 1S loeﬂtted

In the desecription of the pr .ftetl cal oper ation
of a triple valve to which my improved device

D is applied reference is to be first had to Fig.
4 of the accompanying drawings, When the
parts are in the released position, as shown
in said '

passages 7 and ', and only atmospheric pres-

now in the released position.

To apply the brakes for an ordinary service
cmpph(,&tmn the engineer manipulates his en-
eineer’svalvein the locomotive-cabtoslightly
This

1@(] uce the pressure in the train-pipe.
slight reduction moves the triple-valve piston
b’ dl]d slide-valve from the released position,

s0 as to uncover the portj and admit air from
the auxiliary reservoir B to the brake-cylin-
der A, and at the same time this slight reduc-
tion will reduce the air- presSu_lﬁe in the releas-
Ing-chamber 3
'-_fOI the moment a greater air- pressure in the
retaining- (,bmnbel 2 than in the chamber 3
the plepondemncﬁ of pressure acting on the |

3 of the retainer.

diaphragm p’ will move the rod o away from
the exhaust-air-retention valve ¢’ and the said
valve will numedmtely close 1o 1ts seat, as
shown in Fig. 3. Afterthe engineer has made

this slight led netion he bmn% his engineer b_'
lﬂver_ baclk slightly to wh t1s Ln_mvu as
~the ““lap” or ** blank ” position, whereupon |
the air- pressure in- the auxiliary reservoir 3

ralve

and train-pipe andin the two chambers 2 and

5 wlll become equci,lmed and the exhaust-air-
retention valve ¢ will be again opened by
the
he

the uxeaﬁrer tension of the spring 7 over
spring . This equalization is caused by
ain 1115]1111*& fromthe auxiliary reservoir to the
brake-cy linder, and while the pressure is said

to be eqndlwed yet there is always just a

511{)‘111:1"—@1&11@1*1euu{,t10nm the auxiliary res-
ervolr ,.—md on the .:-1,111111.5115-1 eservolir side ot

d piston.
ust mentioned 1S

the train-pipe side of sai
slightly-greater reduction j

- just sufficient to move the triple-valve piston

enongh to close the graduating-port in the

slide-valve bv reason of the lost motion be- |

tween {he nr.;Ldu.:Ltmn valve and slide-valve,
but will not move the slide- valve 1tself,
slightly-greater pressure on the train plpe side

| valve.

figure, there are seventy pounds air-
pressure in the train-pipe air-chamber ¢ of
the triple valve, seventy pounds pressure in
the auxiliary reservoir- B and valve-chamber
o, seventy pounds pressure in chambers?2 ana.
3 of my 111’1})10?6(1 device D by means of the
-feylmder
The brake% are.

There being

~chamber 3 over chamber 2.
Ppipe air- prebsme can pass through the feed-
~ing-groove ¢ and recharge the aumlmly Ires-

stored in chamber 2

ain-pipe and on
This
_ehambm
_moaphere
eSS LI R s . ) AL .. | . ]
6" slightly toward the release position just far |

Phe?

- of the tmple valve piston, which moved said
piston toclose the gr aduating-port, will result

inleavinga slightly-greater presgure in cham-
ber 3 over blml: whichis inchamber 2. Now,

1 as this first reduction is not sufficient to Eﬂ;t_

the brakes tlﬂhtly_ against the wheels, should

it be necessary to cmply any further pressure
‘the engineer will make another slight reduc-

79

75

tion, whu_,h will umpl} move the piston in the

_dneetmn away from the release position far
enough to again open the graduating g-port in

the sllde valve and &dlmt more air into the
brake-cylinder, but will not move the slide-

when the air-pressure becomes equalized at

‘the four points last n.;.pmed, except that there

is & slightly-greater pressure in chamber 3

than in chamber 2, and these slight reduec-
tlons will be 1epeated until thele 1s the de-

sired amount of air- pressure in the brake-
Should the engineer now desire
to recharge the aumhdly reservolr while the

‘brakes are applied, he restores the train-pipe
pressure very gr utludlly

‘toration of pressure 1o the
the piston &' to the release position, which
“opens the feeding-groove ¢ and also moves
| the entire slide- valve to cover port f and to
open exhaust- 1)0113 2.

This ‘gradual res-

tainerD the airfrom Lhe brake-cylinder would

“escape through said exhaust-port & to the at-
mosphere rmd the brakes
Dbut with the device of my invention this es-
cape is lmposmble, as the cock z
‘Therefore the air in the brake- cylinder will
| ra%h against the exhaust-air-retention valve

18 closed.

g and elose 1%, bemnw the said brake-cylin-

der ailr-pressure is so great that it readily

overcomes any bllfrhrly-m'e&tet pressure in
Now the train-

ervoir while the l“)mkc,s are 1n applied posi-
tion, so that it will be seen the .fuucllmn, 1'OS-

er voir can be recharged, while the air in the
brake- (,ylmdel 15 held fmm escaping.

Fi-
nally, when it is desired to release the brakes
either before or.after the auxiliary reservoir

~1s recharged.a quick restoration of pressure
in the train-pipe will cause the air to rush
Jinto chamber 8 much faster than it can be re-
2, and the diaphragm p will

then fome the end of the valve-rod o against
Lht—a pin ¢* on the exhaust-air-retention valve

g' and cause said valve to open and permit
the air from the brake-cylinder to exhaust

through valve-port ¢, chamber -1 passage 1/,
y and outlet opemnw /' 1nto the at-

L

The pmpose of the rm(.,klnn collar o

ferred to in the debulpmon of the construc-
tion of my device is as follows: Should an
‘emergency application of the brakes be made,
the air-pressure in the chamber 3 will be

greatly reduced and the diaphragm p* of tho

“Accordingly eve:y further reduction -
of alr-pressure mll cause the exhaust-air-re-
‘tention valve ¢’ to fllbl) open and then close

tmm pipe moves

Now without my re-

would be released;

re-

80
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- 'other ehambar will draw the valve- rod so as | the. prescsm‘e in the smd retentlon-chamber o
but closing to its seat when the pressure in
said releasmﬂ'—chambm is redueed below the
other chamber as set forth. -

5. The Gombmatmn with - a,lr-br-ake valve SR
‘mechanism, of a cylinder connected with the

‘triple-valve case and provided with a rigid
partition and two diaphragms one on each-"

10

20
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35
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tainer, |
9. The combination with the trlple valve of;.'
~an air-brake mechanism, of an automatie re-
tainer connected theremth and provided with
a rigid partition and a diaphragm on each
side of said partition and forming therewith -

¢ _;"-.-_'.661';_4?4'

to press the packing-collar tightly against the
partition !, which will prevent the air leak-

Ing from Lhe aumlmry reservoir and chamber

A thmun*h the Gpenmﬂ* thr wrh which the'-
valve- 10d o extends. |

‘WhileI have described the opemtlon of myf

device when making service application and

releasing; the'emergeney applications and re- -
leasing of the brakes may also be made with- |

out any mterference by the devwe of my in-
vention. |

While I have 111u5t1*ated my invention as.
~applied to a Westinghouse qmck action triple |
valve,itism anifest that itisapplicable toany

known form of plain or quick-action triple
valve in use today, and therefore my inven-

tion is not limited to the exact construction |

shown and described.

Having thus described my mventlon What
Iclaim as new, and desu e to secure by Letter
Patent 1S— |

1. The combination WIth the triple valve of
air-brake mechanism, of an automatic re-

tainer connected therewith and provided with |
‘& retention-chamber and releasing-chamber
- always in open communication with the aux- |

iliary reservoir and train-pipe respectively;

and an exhaust-air-retention Valve in S&l(] re-
as set, forth.

two chambers which are at all t1mes 1n com-
munication with the auxiliary reservoir and

train-pipe respectively; a valve-rod extend-
- Ing through said partition and secured to said |
diaphragm;

and an exhaust-air-retention
valve adapted to be closed by the exhaust-
air from the triple valve and opened by en-
cagement with said valve-rod, as set forth.
3, The combination with the triple valve of
an air-brake mechanism, of an automatic re-
tainer connected th ere\mth_ and provided with

a partition and a diaphragm on each side of

sald partition and forming therewith two

- chambers in communication with the aux-

520

1liary reservolir and train-pipe respectively;

~ avalve-rod extending through said partition
- and secured to said dl&ph ragms; and an ex-

-~ haust-air-retention valve in said retainer

60

adapted to be closed by the exhaust-air from

the triple valve, and disconnected from but
arranged to be enwaged and opened by sa,ld |
| valve-rod, as set forth. |

4. The combination with mﬂway air- bmke |
mechanism, of an antomatic retainer connect-
ed with the triple-valve case and provided
with a retention-chamber and a releasing-.
chamber always in open communication re-

spectively, with the auxiliary reservoir and
the train-pipe, and an exhaust-air-reftention

valve in said retainer, said valve being held
off its seat when the pressure in the Sald re-

side of said pa,rtltlon and forming therewith

75

a retention-cha mberand a releasmﬂ'-chambpr o

in communication respectively, with the aux-

iliary reservoir and the train-pipe; a valve-

rod extending through said p&l‘tltl()n and se-
cured to Séle diaphragms; and an exhaust-
air-retention valve adapted to control the ex-.
| haust from the triple valve and arranged for

engagement :;md actuatwn by S&ld valve 1’-0d
as- seb forth. |

6. The eombmatlon Wlbh mllw&y air-br a,ke -
‘mechanism, of an automatic retainer connect-

80

ed with the triple valve and provided with a

partition and two diaphragms, one on each
‘side of said partition and forming a retention-
chamber and a releabmw—ehamber in commu-

nication respectl Vely,wwh the auxiliary reser-

voir and the train- plpe, an exhaust-air-reten-
tion valve in said retainer adapted to control
the exhaust-air from said triple valve and:
normally spring-pressed to its seat; a valve-
| rod fitted through said partition and secured |

to said dmphlaﬂms, and a spring tending to

the exhaust- alrd—retenmon valve off its ‘seat,

“whereby when pressure is reduced in the re-

‘move said valve-rod in the direction to hold -

100

leasing-chamber of the retainer, said rod will

| move out of contact with said exhaust air-re-
| tention valve and &How the 1a,tter to elose as
‘set forth. |

emnmumeauon between said chambers and

| 105
. 4. The comblnatlon with l'a,llway air- brake: o
‘mechanism, of a head provided with a nipple
screwing in one exhaust-nozzle of the triple-
valve case; a cylinder abutting against said
‘head and provided with webs securing it to
said triple-valve case and an exterior ﬂanﬂe-_
“abutting against said triple valve, and a,lso-
| prowded W1Lh a retention-chamber and a re-
leasing - chamber and passages establishing

115

the auxiliary reservoir and train-pipe respec-

tively; a spring-pressed exhaust-air-reten- -

tion valve in said nipple adapted to control
the exhaust from said triple valve; means for
‘normally holding said exhaust-air-retention
valve open; and means for permitting said

120

exhaust-air-retention valve to close by the

chamber, as set forth.
- 8. The combination v«nth a t1 1ple leve plo-

reduction of pressure in the Sald releasmﬂ'-

125

'v1ded with a brake-cylinder port, , an emer-
| gency-port, ¢, and an exhaust-port, «, of an
“automatic retamer prowded with pour cham-
bers, 1, 2, 3, and 4, of which the chambers 2
and 3 are always in open communication w1th_ |
| the auxiliary reservoirand train-pipe respec-
| tively, and the chambers 1 and 4 are in com-

130

munication W1th each other and the atmos-'-- |

leasmﬂ*—ehamber 1s equal to or greater tha,n L pher' 3 and a,n e‘chmuet ELII‘ retentmn va,lve
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! c{:mtrollm o the escape of air from said exhau st-—
port, 2, to the chambers 1 and 4 and thence.
1o the :ltﬂ]()bphele, as set forth.

9. The combination with the triple valve of
an -air-brake mechanism, of an automatic re-
talnerconnected th e_lerth and provided with
a partition and a diaphragm on each side of

said paltition and forming therewith two

chambers in comm umcatmn with the auxil-

lary reservoir and train-pipe respectively; a

valve-rod extending through said partition
.fmd secured to said dmphmwms, and an ex-
haust-air-retention valve in said retainer
adapted to be closed by the exhaust-air from
the triple valve, said exhaust-air-retention
valve being prw’lde{‘l with a pin which ex-
tends through its seat and is adapted to be
engaged by ‘the end of sald mlve rod,
Fm*th

10. The eombmdtlon with the trlple vfllve
of an air-brake mechanism, of an automatic
retainer connected thelewnh and provided
with a partition and a diaphragm on each side

- of said partition and forming therewith two

25

;0 talner fuda,pted to be closed by the exh&usn- |

chambers at all timesin communication with
the auxiliary reservoir and the train-pipe re-
spectively; a valve-rod extending through
said partition and secured tosaid dla,phmﬂ'ms
an exhaust -

as bet-_

air-retention valve in said re-

T

_(m from the trlple Valve and opened by on-

gagement with said valve-rod; and a packing-

Is in. eommummtlon Wlth the train-pipe, as
set forth. :

"11. The combmatwn wwh the triple valve
of an air- brake mechanism, of an automatic
retainer having a head formed with a nipple

connected w113h one exhaust-nozzle of the
‘triple-valve case and a valve-port extending

through said head; a ecylinder a,butmnw

ag ainst said head and provided with a par ti-

tion and a retention-chamber and a releasing-
chamber one on each side of said parlatwn
and in open communication with the auxiliary

‘reservoir and train-pipe, respectively; an ex-

haust-air-retention valve in said nipple and

‘eollaron sald valve-rod in that chamber which |

40
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provided with a pin extending through said

valve - port; and a valve - 1‘0d extendlnn
through said partmou and moved by the va-

_1‘1&1310115 of air-pressure in the two chambers
“1nto and out of enfraﬂement with said pin, as
~set forth. S

In testlmony Wheveof I aff'z: my signature

jm the presence of two witnesses.

LEOPOLD KRIMMELLI‘I\T

Wltnessesr
K. S, STITT
CHARLDS L VI “TSCH
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