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| Jo all whom it may concern.

end when he desued tol th1ow' off. the retain-

Be it known that we, JOHN K. LENCKE and ers, the like results would follow, some being

FRANK D. MERCHANT, citizens of the United
States, residing at Minneapolis,in the county
5. of Hennepin and State of Minnesota, have in-

vented certain new and useful Improvements
in Controllers and Arighters for Air-Brake
Retainers; and we do helebydeelere the fol-

lowing to be a full,clear, and exact desceription

10 of the invention, such as will enable others
skilled in the art to which it appertams to
make and use the same. |

Qur invention relates to ﬂl]ld pressure.

brake apparatus; and is in the nature of an
15 addition to the controller for pressure retain-
ing valve-mechanism, shown and described
in the sole application of the applicant John
K. Lencke, filed October 2,1891, under Serial
No. 407,687, Pressure retemmg valve mech-
zo anism, as persons skilled in the art well
know, are provided on the Westinghouse SyS-

tem and the New York Air Brake Com pany’s.

system, for the purpose of giving better con-

25 grades, This pressure retaining valve mech-
anism is so aua,nﬂ'ed ‘that, when set for use,
a limited pressure may be held on the brake-
motors and brakes, while the train-pipe and
auxiliary reservoirs are being recharged.

| 30 The eontroller described in the sald above

identified eppllcetmn of John K. Lencke,
had for its object to control this 1etemmg
valve mechanism, for the entire train, by the
reduction of trsm -pipe pressure, at the will

——

35 of the engineer, through the engineer’s brake-.

valve. This. rontreller was found in prac-
tice, to be completely operative, for the pur-
pose intended. It had this limitation, how-
ever, to-wit: that attention of inspectors was
40 reqmred at the time of the making up the
_train, to insure all the controllers of the dif-
fer ent cars occupying common positions.  Of
course, it was necessary that all the control-
lers should occupy common positions, for the
45 succe*sful operation of the device on a train
of cars.
duced the train-pipe pressure, in order to
throw the controllers into action and again
recharge the train-pipe,someof theretaining
so valve- mechemsms would be thrown into thelr
closed and others into their open position;

Otherwise, when the engineer re- |

|

L

trol of a train, inrunning down lonﬂ'a,ud steep, | man or other inspectors.

thrown off and others turned on. In hand-
ling freight-trains,on accountof the repeated 535
cuttmﬂ' out and taking in of cars, the inspec-
tion, referred to, would be a serious drawback.
Our present invention has for its object, to
overcome the said limitation, which we ac-
eomphsh by providing an erlﬂ'htel or aright- 6o
ing device, for co-operation Wlt]l the said con- -
troller on the said retaining valve mechan-
ism; by the addition of whleh whenever the
arln‘hter is actuated, theretaining valve mech-
anisms will be thrown or left standing in a 63
common class of positions, either Opened or
closed, regardless of the partlculer positions,
W hether opened or closed,in which any of the
said retaining valve mechemsms may have
been thrown and left by the controllers, at 70
their last preceding action. No attention,
therefore, need be given to the pressure re-
taining valve mechanisms, on the various
cars,when making up the trem by the brake-
The recha,r;.:rmcr of 7z
the empty train-pipe will, of itself, through
the arighters and controllers, insure the nor-
mal or open positions of the retaining valve
mechanisms. Our preferred mechanism, for
this purpose, will be hereinafter desorlbed in 8o
detail; and the novel feetures of the same
will be defined in the claims. -
* Ourinvention isillustrated in the aceompa-
nying drawings, wherein, like letters referring
to like parts throun'hout the several views— 85
Figure 11s a dleﬂ'rem view of a brakeappa-

| ra.tus, with the pressure retaining valve mech-

anism and our device,shown,in 81de elevation,

in fully worked up lmes Flﬂ" 218 a dla,crra,m
view, showing a series of our devwes, in their 90
rela,tlon to the common train-pipe and engi-
neer’s brake-valve, some parts being broken

‘away. I'ig.3is a horizontal sectlon through

our devwe, on the line X’ X’ of Fig. 1. F1cr 4
is a vertical section, on the line X? X2 of Flg‘ 05
3, looking from the front Fig. 5 is a vertical
section, on the line X3 X3 of Flﬂ‘ 3, looking -
from the rear. FKig. 6 is a vertlcal seetlon
on the line X? X* of Fig. 3, looking from the
rear. Kig.7is a view, m rear elevation,show- 100
ing the shut off valve and a part of the casmﬂ'
Flﬂ' 8isa detail, showing the shut off va,lve in



front elevation detached. Tig.9 is a vertical
section through our device,on the line X% X% i
of Figs. 3 and 4 looking towald the right; and
Fig. 10 is a, vertical section, on the line X% X5
of Fig. 4, looking from the right toward the
left,

resents the train-pipe, B the triple-valve, C

- the auxiliary reservoir, and D the brake-mo-

[O

tor, of one of the standard \Ve%tmwhouse air
brake apparatns. |
A’ represents the train-pipe connection to

‘the triple valve, provided with the ordinary

IS5
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stop-cock A*; and B’ represents the connec-
tion from the auxiliary veservoir C to the
triple-valve b.
@G, Fig. 3, is the engineer’s brake valve.
The relation and general operation of these
parts, is well known. It may, with advan-
tage, however, be recalled to mind, that the

train-pipeandauxiliaryreservoirsarecharged

to equal pressures, from the main reservoir,
through the triple-valve, which, in ordinary
practice, is seventy pounds; that the brakes
are set by a reduction of train-pipe pressare,
the brake-motor cylinder being thrown into
communication with the auxiliary reservoir,
through the triple valve, under the equaliz-
ing action, on said valve, between the auxil-
iary reservoir and -the train-pipe; that the
proportions between the auxiliary reservoir
and the brake-motor eylinders are ordinarily
such, that, when the train-pipe pressure has
been reduced sufficiently for maximum serv-
ice &pphcatmn the pressures in the auxiliary
reservoirand brake-motor eylinder will equal-
ize at fifty pounds. Hence, disregarding
emergency applications, any further reduc-
tion of train-pipe pressure below fifty pounds,
will have no additional effect on the brake-

motor, but will simply bleed the train-pipe or .

unnecessarily waste air. DBetween seventy
pounds and fifty pounds, the force with which
the brakes will be set 1s dependent, in “serv-
ice applications,” on the amount of the re-
duection in the train-pipe pressure.

In our coutroller and arighter, we utilize
only gradual train-pipe reductions below fifty
pounds Hence, our device does not in any-
wise interfere with the ordinary actions of
the brake apparatus. *“ Service applications”™
are not interfered with, because ourdevice is
not thrown into action, unless the train-pipe
pressure isreduced below fifty pounds, or the
maximum reduction required for maximum
“gervice application;” and the “emergency
action,” is not interfered with, as the reduc-
tion to set *“ emergency ” must be very quick,
while the reductions to operate our device
may be made gradual.
throw our device into action; but the reduc-
tion for operatmﬂ' our device will not set the
“ emergency.’ |

It may be here premised, that we employ
the expression *“retaining valve mechanism,”
to cover and include all constructions—

whether employing one or more valves—capa-

Referring especially to Figs.1and 2, A rep- |

“ Emergency ” will |
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| hle of contwlllnﬂ* the exhaust passage or pas-

’

‘a limited pressure, as may be desired.

- A Ny -ai

f% Theratchet ¢ belncr keyed to the shaft ¢°

sages, from. the brake motor, external of the

triple valve, to give a free exhaust or retain
The

expression “retaining valve proper” will be
employed, where necessary for distinetion, to
designate that particular valve or element of
the “retaining valve mechanism,” which of
itself, when active, permits a limited escape
while retaining a llmlted pressure in the
brake eylinder.

Having regard, now, to the standard press-
ure mtammgn' mechanlsms to which our de-

vice is shown as applied, ‘the brake-motors
have a two-way exhaust passage external of
the triple-valve, in one of which ways is lo-

cated a rotary shut-off valve, andin the other,
a retaining valve proper.

In the dr awings, f represents a plpe lead-
ing from the exhaust opening of the triple-
valve to the two- -way exhaust passage f'f?%,
formed in the case or housing f~.

7* represents a rotary shut-oft Valve, capa-

ble of a step-by-step movement in the ex-

haust way/’;and f°f°represents theretaining
valve proper in the exhaust way 7%, of which
parts f° is the valve proper, constructed of
suell weight as to close at the desired limitof
pressure, say of fifteen pounds, and f°is the
cap for the same provided with external es-
cape openings f‘ . Normally, the shut-off
valve f*1is in its open position.. If the same
be thrown intoits closed position, the exhaust

from the brake motor must pass through the

retaining valve proper f° f° and will be

' stOpped when the pressure is reduced to fif-

teen pounds in the brake motor eylinder.
Turning now to our device, the housing f*

18 plomded with a cvlmder g, fitred with &
valve'seated piston ¢’, subject to train-pipe-

pressure on oneside,and toa pre-determined

- back pressure on the other, obtamahle as

shown, by a resistance spring ¢* smtabh seat-
ed in the housmg f3 The piston ¢’ 1s con-
nected by a rod g* with a crank-disk g* loose
on a ratchet-shaft ¢°. The crank- dlSl{ g* 18

provided with a spring-held pawl g° which is

engdﬂ'eable with the teeth of a ratchet disk
g%, made rigid with the shaft g5 As shown,
the ratchet 97 has a projecting angular hub
g8, fitting between projecting clutch-luws 7%,
on the rotary shut-off valve f4 The palts g°
and f® are fitted together and turned up, to
form a journal for the shaft ¢°® and the valve

r

and the parts f8and ¢% engaging as deseribed,

70

30
85
QO

95

100

105

11O

115

[20 .

the valve f* will be turned, with a Step-by-_' |

step action, whenever the ratchet g’ is moved
with the pawl ¢®. Theshut-off valve f*is pro-
vided with several openings 77 equi-distant

125

from each other, and is held against a flat or

face seat f*% by a spring f1 and co- operating
centering pin f*, seated for a sliding move-
ment in the valve-seat cap /. The shaft g’
18 seated at its front end in asliding bearing
block ¢°, Whi'ch 18 subject to aspring ¢, Both

the block g’ and the sprm g are seated in

130
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‘the frout cap ¢!, closing the seat ¢'?, of the

housing /%, for the pawl and ratchet devices.

The spring 93 has a tonsron of less than fifty |
| Both the cylinders g and A, are provided with

pounds.

With the exceptlon of certam dotaﬂs in tho
construction, the cylinder g and the piston ¢’,
subject to tram-plpo pressure on one side and

the resistance spring ¢g* on the other, with the

pawl and ratchet mechanism, for a,pplymw its
motion to the shut-off valve f*‘ constitute the

- controller for the pressure retaining valve

20

30

mechanism fully deseribed and olalmed in
the said pending sole apphcatmn of John K.
Lencke, Serial No.407,587.  Itisobvious, that
with this device, so far described, whenever
the train-pipe pressure is reduced below the
tension of the spring ¢? say forty pounds, the
said springs will throw the said piston back-
ward against the train-pipe pressure, and per-
mlt the pawl ¢° to cateh its noteh in the ratehet

g*'; and when the train-pipe isagain reeharwed |

to a point above forty pounds the plston g’
will be given its out-stroko agalnst the resist-
ance of the spring ¢* and will be there held.

This out- stroko will eause the pawl g°to turn

the ratehet ¢” and the valve f4 onestep or into
its closed position.
scribed, will force the exhaust from the brake-
motor to pass through the retaining valve

proper 15, the effect of which will be to hold

fifteen pounds pressure on the brake-motor.
At the next reduction of train-pipe, below
forty pounds and subsequent recharging of

the train-pipe, the valve f* would be thrown

45

50

55

6o

- by the said controller, forward another step

or into its open pOSIth-H ‘While the valve f*

was closed, or the “retainer” was on, the en-

gineer mwht hav 8 made any number of ¢ Serv-

ice apphcatlons by train-pipe red uctions be-
10 |

tween seventy and fifty pounds

From the foregoing, it is obvious that all
the valves f* on the train, would be thrown
into common positions, erther opened or
closed, by the said controller, provided they
were btarted from a common. p051tlon either
opened or closed. DBut suppose they had not
been started from a common posmon as would

surely happen, in coupling in ears, without

hand setting the valves f%; then, by the op-
eration of tho eontlollerb, some of the valves
f*would be thrown into their closed,and some
into their open position. We obmato this
trouble, by the co-operation of our arighter,
which is mounted in the same housing
shown, with the controller.

srdo and to a predetermined yielding back
pressure on the other, obtained as shown
from a resistance spring A° of oonsxderablo

less tension than the controller spring g%

The motion from the piston A’ is applied to
the shaft g° and the valve f*, through a con-

nectmtr rod 7% crank-disk A%, looso on the |
shaft ¢°, a sprmg-held pawl I°, carried by the orlgma,lly open, by the reduetion and rocha,rt,- |
ing, as Just described, it w1ll be gwon two

said crank disk and onﬂ’a,gmg wnh a ratchet

four closed positions.
‘This, as hitherto de-

f , as
The arlghtor cyl-
inder h is fitted with a valve-seated piston
I/, subject to train-pipe pressure on one

| oorrospoudmﬂ movement to the valve f*;

h® fixed to the shaft ¢b.

e

" The ratchet 7 has

teeth /', oorrospondmn' to only one class of

the posrtlons which the valve f¢ may assume.

_70

removable plugs ¢'° and & respootwoly, and
communicate with the train-pipe through pas-

sages g'* and 7, respectively, and a common
umon pipesection k. 1If the controller spring

g* has a tension of forty pounds, the aright-

ers spring 7* might have a tension of say, fif-
teen pounds.

and 7% turn the shaft g° and the valve f*in
a common direction. Either pawl ¢® or 25

~may operate, of course, independently of tho
other, the idle pawl slipping over its ratchet.

Turnmo* now to the -action, it is very lmpor-
tant to note, that the controller ratchet ¢”
has teeth corrospondmﬂ' both to the open po-

75

‘Both ‘the ratchets g7 and 72,'-"’
| under the action of tholr respective pawls g°

8o

sitions and the closed positions of the valve

f4 while the arighter ratchet 7® has teeth

tions of the said valve % Otherwise stated,
the valve f*is shown as provided with four
openings /% and hence has four open and
The controller ratchet
g‘, has therefore eight teeth, which teeth are
alternately arranged with adjacent teeth cor-
responding lobpectwely to the open and to

'Spondmﬂ' to one olass of the said valve’s posi-
tions. It should be here noted, that the ex-
treme strokeb of the controlier and arighter
pistonsareonlysufficient to turn their respect—

ive ratchet d1sks one-eighth of a revolution.

As shown, on account of the relation of the
controller ‘and the arighter, in their respect-
ive times of action, tho teeth on the arighter
ratchet 7 correspond to the closed position of

| the valve f%, the exact purpose of which will

presently appear. Suppose now that an engi-
neer wants to make sure that the ° retamors 7
are all off, orin other words, thatall the valves

| f4are in open positions; then, he will simply

reduce his train-pipe pressure below fifteen

| .oorrospondmﬂ' only to one class of said posi-

gcC

95
the closed positions of said valve f¢; and the =
| arighter ratchet A% has only four teeth corre-

105

I1ICO

pounds, and again recharge his train-pipe to

normal pressure. .
would have been to have permitted the pawls
¢° of the controller to. have caught a notch

on its ratchet g% (when the pressure fell below
forty) and the pawl h° to have caught its
notch on the arighter ratchet %5, if necessary.

Hence, on reohargmﬂ' the train- -pipe, on reach-

ing fifteen pounds, the arighter piston A’ will
“be given an outstroke, aud the ratchet A’ will
‘be turned 1If the same was caught by the pawl

h?, one stop or an eighth turn imparting a
; and
on passing forty pounds, the controller piston
g” would be given an outstroke, and 1ts pawl
g° will move. its ratchet ¢ one step or one-
eighth turn and Impart one step of movement
to the valve /% Hence, if the valve f* was

The effect of the reduction

115

L20

125

130
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as when cars are uncoupled, the train-pipe

ratchet 28 correspond to the closed positions

additional steps of movement, one through

the arighter, and the other through the con-
troller, thus bringing it back to its open po-
sition; but if it was .originally closed, the

arighter pawl 72° being thrown back oniy an

eighth turn, will fail to cateh a notch, and

hence, the valve f* will receive only one step

of movement imparted by the controller, and

will be thereby brought into its open position.
Hence, with a series of controllers on the sev-

eral cars of the train and a corresponding se-
ries of arighters, whenever the train-pipe
pressureis reduced below fifteen pounds, and .

the train-pipe is again recharged aboveforty
or to the normal pressure of seventy pounds,
the valves f* of all the retainers are bound
to be thrown into their open positions, re-
ogardless of the positions whether open or
closed, which the said valves may have occu-
pied before said reduction and recharge.

Of course, it will be noted, that inasmuch

pressure is off, both the controller and the
arighter will have been thrown backward by
their respective springs g* and 7% into posi-
tion foraction; and hence, when theengineer
charges his train-pipe, in the usual way, the
retaining valve mechanism on all the cars
will be thrown into their open or normal po-
sition. For “service application,” the engi-
neer will then manipulate the brake-lever, ex-
actly as if noretainersor controllersor aright-
ers were emploved, taking care, however, not
to reduce the train-pipe pressure quite to or
below forty pounds. When he wishes to set
the retainers, he simply reduces the train-
pipe pressure below forty pounds, taking care
not to go down to fifteen pounds, and then
recharges his train pipe and auxiliary reser-
voir; and when he wants to throw the retain-
ers off, he repeats that action. In the *emer-
gency action” of the brakes, the combined
controllers and arighters become automatic,
to throw the retaining valve mechanism into
its open position, when the train-pipe 18 re-
charged at the release of the brakes; which
is due to the fact well-known, of course, that
in the “emergency action” the train-pipe 1
emptied by a sudden reduction. | o
The fact that the teeth of the arighter

of the valve 7% is due to the fact, that the
controller on the recharging action operates
subsequent to the arighter, and is bound to
ive to the valve an additional step of move-
ment. Hence, the arighter may be said to
aright the retaining valve mechanism in its
closed positiecn, and the controller to throw
the same, when the train-pipe is recharged

to normal pressure into their open position.

If the controller acted first on the valve f4,
when the recharge is made, the teeth of the
arighter ratchet 45 would have to correspond
to the open class of positions of the valve f*.

It will, of course, be understood, that our
device may be applied to any form of press-

i
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ure retaining valve mechanism; and that
the detail construction of our device may be
changed, in various ways, without departing
from the spirit of our invention.

The term predetermined back pressure, as
used through the specification and claims, is

70

a relative term. In other words, the “pre-

determined back pressure,” as illustrated in
the accompanying drawings,is predetermined
with reference to a constant quantity, but

determined with reference toa variablequan-
tity, and hence be variable itself.
What we claim, and desire to secure by Let-
ters Patent of the United States,is as follows:
1. The combination with pressureretaining
valve mechanism, for fluid pressure brake-
motors, of a controller and an arighter con-
structed and operating, the former, to throw

and into closed positions, and the latter, to
insure the positioning of said valve mechan-
ism always in one class of said positions, sub-
stantially as and for the purpose set forth.

valve mechanism, for fluid pressure brake

said valve mechanism both having recipro-
cating parts subject to fluid pressure, vari-
able from a common source, on one side, and
to different predetermined ' yielding back
pressures on the other, and arranged, with

ative to throw said valve mechanism alter-
nately into its closed and its open positions,
and with the reciprocating partof thearighter
operative to insure the positioning of said
valve mechanism in one of said classes of po-
sitions, substantially as and for the purpose
set forth. | -

3. Thecombination,with pressureretaining
valve mechanism, for fluid pressure brake
motors, of a primary or controller pawl and
ratchet device,operative to alternately throw
said valve mechanism both intoopen and into
closed positions, and a secondary or arighter
pawl and ratchet device, operative to insure
the positioning of said valve mechanism in
one of said classes of positions, substantially
as and for the puarpose set forth.

valve mechanism for fluid pressure brake
motors, of a primary or controller pawl and
ratchet device, the ratechet member of which
has teeth corresponding both to the open and
to the closed positions of said valve mechan-
ism, and a secondary or arighter pawl and
ratchet device, the ratchet member of which
has teeth corresponding to only one class of
said positions of said valve, both of said de-
vices being operative on said valve mechan-
ism, whereby, regardless of.the position into
which said valve mechanism may have been
thrown by the controller pawl and ratchet
device, the arighter pawl and ratchet device,
when operated, will insure the positioning of

motors, of a controller and an arighter for

4. Thecombination with pressureretaining

75 -

this back pressure might, of course, be pre-

80

said valve mechanism alternately into open

9o

2. The combination with pressure retaining -

95

the reciprocating part of the.controller oper-
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said valve mechanism in one class of said po-

- sitions, substantially as and for the purpose
- set forth

- N

10

5. The combination w1th a tra in- p1pe anda
“brake motor having pressure retaining valve

mechanism, of a controller and an arighter
forsaid valve mechanism, both operative from

the train pipe, at differ ont pressures, the said |

controller being applied to alternately throw

said valve meohamsm into closed and open
- positions and the said arighter being applied
to said valve to insure the positioning of said

valve mechanism in one class of said posi-

. tions, subqta.ntmlly as and tor the purpose

5 8

20

set:-forth.
6. The combination mth a tram -pipe and a

brake-motor having pressure retaining valve
mechanisi, of a controller and an arighter,

for said valve mocha.msm, both having pis-

tons subject to train-pipe pressure on one
side,and to different predetermined yielding
- back pressures on the other, and pawl and
ratchet devices, connecting said pistons with

said valve mechanism, the ratchet member
connecting the controller having teeth corre-

sponding both to the open and the closed po- |
‘sitions of sald valve mechanism, and the

~ ratchet connecting the arighter piston having

30

35

teeth corresponding only to one class of saad
positions of said valve mechanism, substan-
tla,lly as and for the purpose set- forth |

7. In a fluid pressure railway brake system,
the combination with the train-pipe, of a se-
ries -of brake motors, each having pressure

retaining valve mechanism, a GOI'I'eSpOIldIDU_
.series of controllers operative, by train-pipe
- pressure, to throw the whole series of said |

- valve mechanisms alternately into open and

40

45

closed positions and a corresponding series
of arighters, operative from the train pipe, at

different pressure than the controllers, to in-
sure the setting of all of said valve mechan-

isms in one class of said positions, substan-
tially as and for the purpose set forth.

8. The combination with a common train-
pipe and a series of brake-motors, each hav-

ing pressure retaining valve mechanism of a
corresponding series of controllersand aright- |

ers, both having pistons subject to train-pipe

5o pressureonone side,and to resistance springs

of different tenswn on the other, and pawl

“and ratchet devwes connootmO' s:-,ud plston

Wlth a,ld valve mechanism, the controller
ratchet having teeth GOI‘I‘E‘SpOIldlIlg both to
open and closed positions of said valve mech-
anisms, and the arighter ratchet having teeth

55

corresponding onlyr to one class of sald posi-

| tions of said valve mechanisms, substantlally
as and for the purpose set forth. _
9 Ina fluid pressure railway brake system,

ent on reduction of traln-plpe pressure, the
‘combination with a train-pipe and brake mo- -
tors having pressure rotammg valve mechan-

ism, of a corresponding series of controllers

and arwhters forsaid valve mechanisms, both

' havmg pistons subject to train-pipe pressure, |

on one side, and . to different predetermined
yielding ba,ck pressures on the other, both of
‘less power than train-pipe pressure at the
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minimum reduction required for maximum

and arighters only becomo operative, at dif-
ferent. reductions of train pipe pressure, be-
‘low the range reqmred for the manipulation

I of the brakes in “service apphcatlon 7 sub-

’ stantially as described.

brakesetting action, wherebysaid controllers

5

10. The combination with a tram-p1po and-_ o
a brake-motor having a two-way exhaust pas-

‘sage, of a retaining valve proper in one.of

other and a controller and an arighter both

| pistons subject to train-pipe pressure on one
side, and to springs of different resistance on

g0

said ways and a rotating shut-off valve in the

apphed to said shut-off va,lve, consmtmg of
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the other, both of less tension than train-pipe

pressure at minimum reduction required for
“gervice applications,” and pawl and ratchet
devices connecting the said pistons with said
shut-off valve, of wh1oh devices the controller

Q0

ratchet has teeth corresponding both to open

and closed positions of said shut-ofi valve and

the arighter ratchet has teeth corresponding -

only to one class of said positions, all the said
I parts operating substantially as and for the
purpose set forth., -
In testimony whereof we affix our mgnatm es
in presence of two witnesses.

JOHN K. LENCKE o
FRANK D. MERCHANT.

W1tnosses |
JAS. F. WILLIAMSON

EMMA B, ELMORE

;
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'wherem the setting of the brakes is depend- -~ -
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