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" My invention relates to apparatus for the con-

trol of railway car retarders, and particularly to
apparatus for controlling fluid pressure operated
car retarders. e

One object of my invention is to provide means

for securing several different pressures in the ac-
tuating mechanism with a minimum number of

" line wires between the mechanism and its con-

10

troller lever, o |
Another object of my invention is to provide

means whereby several retarders may be oper-

ated either separately. by. individual controller
levers or simultaneously by a master controller
lever. | o | | R 'V}; | 1
I will describe one form of ‘apparatus embody-

ine my invention, and will then point out the

novel features thereof in claims.

- The accompanying drawing is a diagramﬂmtic :

~ view showing one form of apparatus embodying

20

35

- 40
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my invention.

While my invention may be applied to the con-
trol of any desired number of car retarders, for
purpose of illustration I have shown it applied
. to the control of only two car retarders in the
25

drawing, this number being deemed sufficient for

o, clear understanding of my invention. These

two car retarders, which are-designated in their
- entirety by the reference characters A! and. A%
~_ respectively, are similar, and each comprises two
30

braking bars 2 and 3, located on opposite sides

~ of, and extending parallel with, one track rail
1 of a stretch B of rallway track, and two simi-
lar braking bars 22 and 32, located on - opposite
sides of, and extending parallel with,. the other

track rail i of the stretch B. =
In accordance with my invention means are
provided for controlling the two car retarders

Al and A? either-separately by individual con-
_pressure, and when valve F* 1 zed -
he means for controlling - restoring end of motor M! supplied with fluid 40 -
_ _ ‘pressure. Furthermore, when valve E! is ener-
and it is believed, _thereft)re;_fthat a -clear under-- ‘gized, the aplication end of motor M! is vented to

‘standing of both means may be had from a de-
scription of only one. -

trollers levers Li or L2, or jointly by a master
controller lever LM.
each retarder by its individual lever are. similar,

- Referring particularly to the means for sepa-

rately controlling the retarded Al, this means in- -
ciudes a fluid pressure motor M! comprising a
- cylinder 4 coataining a reciprocable piston 9
" which is attached to & piston rod 52, The braking '-
bars 2, 3, 22 and 32 are op.e,ratively_;cminected_With;-
" the piston rod § of motor M! through a suit- .

. aple linkage including a lever 6 pivoted at 6%

. YWhen piston 5 of motor M! moves- to its -left-
 hand position, braking bars: 3 and 32 of car re-
s tarder Al are moved toward the right, and brak-

is then connected with atmos

but when valve F! 1

ing bars 2 and 22 are moved toward the left;
and the braking bars then occupy their inef-

- fective or non-praking positions, as shown in the
. drawing. When piston 5 is moved to its right-

moved toward the associated rail to their effective
or braking positions in which they. engage the
sides of the wheels of a railway vehicle traversing
rails { and I&. S
Motor-M! is controlled by three ‘magnet valves 10

hand position, however, the braking bars are each -

D!, E! and F!. These valves are similar and each
‘comprises a valve stem I, biased to an upper

position by a spring 8. and provided with an ar-

mature 9 and a winding f0. When valve D!
is energized, valve stem 1 of this valve moves 15

downwardly against the bias exerted by spring

8, and a pipe Il ‘which communicates with the

left-hand or application end of . motor M!, is

then connected with a pipe 12 which is con-

from a .suitable source not shown in the draw-

 stantly supplied with fluid pressure, usually air, 90

ing. When valve D! is deenergized, however,
~valve stem T of this valve is moved upwardly by

spring 8, and pipe. |1 is then disconnected from
pipe 12. When valve E! is energized, valve stem 25.

1 of this valve moves downwardly, and pipe If

_ osphere through a

- pipe 13 and a port. 14, but when valve E! is de-

energized, pipe 11 is disconnected from atmos-

- phere and & pipe 15 which communicates with the 30

right-hand or restoring end of motor M?, is vent-

‘ed to atmosphere through port. 14, ‘When valve
 Fl-is energized, valve stem T of this valve moves

downwardly and comnects pipe 15 with pive {2,
5 deenergized, pipe 19 is dis- 35°

connected from pipe (2. It will be. apparent,
_therefore, tha

refo t when valve D! is energized, the
application end of motor M* 18 supplied with fluid
F! is energized, the

atmosphere, and when valve El is deenergized, the

restoring end of motor M! is vented to atmos-
‘phere, L A AR T T

with a distinguishing exponent and.subscript. S

1 r .

- Referring. to- the pressure responsive ‘device 507

K,10-20, for example, this device ‘comprises &

Bourdon tube 16, connected by means of a pipe

17 with the application end of motor M, and R

' hence subjected to the pressure in the applica-

tion end: of motor M. -The Bourdon tubes 1655°

" Valves D!, E! and F' are controlled in part by -
@ plurality of similar pressure responsive devices .
each designated by the reference character K .
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each control two contacts IB-—IBﬂ a,nd IB—-IBb

and are arranged to operate in succession as the.
pressure in the application end of motor M! in-
For example, for a pressure below ten
pounds per square inch, all contacts 18—i82 of
both of these devices are closed. If the pressure

creases.

exceeds ten pounds per square 1nch however con-

pressure exceeds twenty pounds per square inch,
contact 18—18% of device K110—20 ¢loses.
lar manner,

planation.
The valves El a,nd F1 are also controlled in part

accordance with the position of piston 5 of motor

M! in such manner that this contact will be closed
at all times except when the piston is mouved to

its extreme left- hand position in which the brak-
Ing bars occupy their ineffective or non-brakmg |

positions, as shown in the drawing. -
The valves D!, ! and Fl are further oontrolled

by the lever L! which, as here shown, is capable -

of assuming five positions indicated by dotted
Iines in the drawing. 'The first position is desig-
nated R, and is the position in which the lever

is pleoed when it is desired to restore the brak—v
ing bars of the car retarder Al to their ineffec-
The second posi-

tive or non- brakmg positions.
tion of the lever 1! is designated N, and is the
normal position, that is, the position in which the

lever L is placed when no control of the retarderby

the lever 1! is desired. The third and fourth posi-

‘tions of the lever I! are designated P10-20 gnd

P40-50  respectively, meaning that when the lever
1s In position P10-20.5 pressure of between ten

and twenty pounds per square inch will be main- |

tained in the left-hand, or application  end, of

motor Ml and when the lever is in the position
P40-50

application end of motor ML,

is in this position the full available pressure will
be admitted to the left-hand end of the ‘motor,

it being assumed that the full avallable pl essure'

IS eighty pounds per square inch. |
Lever L' controls a plurality of oontacts 20 to

32 inclusive, adjacent each of Wthh is plaoed a
letter or letters which correspond to the lever po-

sition or positions for which the correspondmg
contact is closed. For example, contact 20 is
closed only when lever L! occupies its N position.
Similarly, contact 21 is closed in the P10—20. pogi-
tion of the lever, the P40—50 position of the lever,

or any position intermediate these two positions.

Lever L! will usually be located at a polnt re=
mote from the braklng apparatus, as in the con-
trol cabin of a classification yard car retarder Sys-

tem, and will be connected with the breklng ap-

pa,ra,tus by means of line wires extending from

the control cabin to the braking apperatus

As shown in the dra,wmg, lever I occupies 1ts

| norma,l position, and all circuits leadlng to the re-
ta,rder actuatlng apparatus are therefore open.

The va.lves D1, E! and F! are therefore all deen-—

- ergized, so that the supply of fluid pressure to

both ends of cyllnder 4 of ‘motor Ml is cut - off,

and the right-hand end of cylinder 4 is vented to

atmosphere. The contacts Ia-—-—-lsb of the- pres—
sure responswe devmes Kllﬂ-"?“ and K14““50 are

In simi-
the pressure responswe device
K;40-50 jg - adJusted to open its contact. lB—-—-lBﬂ._ :
‘at forty pounds per square inch, and to close its
contact 18—I18r at fifty pounds per square inch.
Or course, these specific pressures are not essen- )
tial but are only mentmned for purposes of ex-

pressure of between forty and fifty
| pounds per square inch will be maintained in the
The last position
of the lever I is de51gnated pso; When the lever

‘gize the exhaust valve EL,

2 022 086

both open, and the contacts l8—-18& are both
closed. Piston § of motor M! occupies its. extreme

left-hand position, and the braking bars of the
car retarder Al therefore occupy their ineffective
Since piston 9 of mo-

Or non-br&kmg positions.
tor M! occupies its extreme left- hend posmon

contact G! is open.
tact 18—182 of device Ki10-20 opens, and if the

In eXplammg the opera,tlon of the apparetus
thus far described as a ‘whole, I will first assume
that the operator desn'es to apply a pressure of
between ten and twenty pounds per square inch

10 the. a,pphcetron end of motor M! to cause the

braking ‘bars of the ear retarder Al to exert a

corresponding pressure on the wheels of a pass-
ing car.
Pp1o—20 whereupon 8 circuit for the apnlication
valve D! becomes closed, which circuit passes

- from a suitable source of current, here shown as
by a contact G! which, in-turn, is controlled in

"To do this, he moves lever L1 to position

10

15

a battery H, through wire 34, contact 24 of lever

- LI, wires 35, 36 and 27, contact 28 of lever L, line

wire 38, contact IB-—IBH of pressure responsive

device Kliﬂ—zﬂ, wire 39, winding {0 of valve DI,

line wire 41, wire 42, contact 2{ of lever I, and
wires 43 and 44 back to battery H. The applica-
tion valve D! therefore becomes energized and

admits fluid pressure to the application end of

motor M! until the pressure reaches ten pounds

20

25

per square inch, at which time contact 18—i82

ol pressure responsive device Kil0—20 gpens and

interrupts the circuit just traced for valve D1, so

30

that this valve again becomes deenergized. 'I‘he |

plication end of motor M.

pounds per square inch for any reason, contact
i8—18b of pressure responsive device K;10-2¢ will
become closed and will complete a circuit for the
exhaust valve E! which passes from battery H
through wire 34, contact 24 of lever L1, wires 35,
306 and 31, contact 28 of lever Id, line wire 38, con-

tact IB—-—IBb of pressure responsive device Krlﬂ—zﬁ

wire 45, winding 10 of valve E!, wires 45 and 47,
contact G, wire 48, line wire M wire 42, contact
21 of lever L, and wires 43 and 44 back to battery
H. The current ﬂomng in this circuit will ener-
and this valve will
therefore coperate to exhanst fluid from the ap-

- plication end of the motor M! until the pressure
again decreases to twenty pounds per square

inch, whereupon contact 18—i8b will open and

winding 19 of the exhaust va,lve Bl will again be-
- come deenergized.

~applied pressure is, however, retained in the ap-
If the pressure of
the application end of motor M! exceeds twenty

40

45

If, now, the operator desnes to 1ncrease the -

pressure in the a,pphcatzon end of motor M! to

 between forty and fifty pounds per square inch

v
N

to increase the braking effect of the car retarder

Al, he moves lever I to its P%0-50 position. The

‘circuit which passes from b&ttery H
through wire 34, contact 24 of lever 1., wires 35,

'_a,pphoa,tlon valve DA then becomes energized by
~virtue of a

GO

- 36, 37 and 49, contact 29 of lever I, line wire
80, wire 51, an asymmetric unit J! in its low re-

sistance- direction, ‘wire §3, contact 18—i82 of

pressure responswe device Kl‘*“*ﬁﬂ wires 54 and

39, winding 10 of application valve D1, line wire 6:
41, wire 42, contact 21 of lever I!, and wires 43
'_ and 44 beok to battery H. The apphcatmn valve
D! remains. energized under these conditions un-
til the pressure in the application end of motor
M1 reaches forty pounds per square inch, where-
“upon the circuit just traced for this valve - is

70

opened at:-contact 18-—iga of pressare responsive

device K1‘*““5“

If the pressure in the applica-
.'tlon end of rnotor M2 exceeds fifty pounds per
-. squa,re 1noh for eny reason, exhaust valve El

75
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will become energmed e,nd 'Wlll exllaust ﬂuld'
from the motor untll the pressure again decreases
‘to fifty pounds per square inch, the circuit for

the exhaust valve under these conditions being

from battery H through wire 34, contact 24 of
lever I.!, wires 35, 36, 37 and 49, contact 29 of
lever L1, line wire 58, wire 51, aeymmetme unit J* -
in its low resistance direction, wire $3, contact

[g—180 of pressure - responsive - device Ki#0-50,

10 wires 5% and £5, Wlndmg 10 of exheust valve El,

wires 46 and 47, contact G, wire 48, line wire 41,

wire 42, contact 21 of le_ver L, and wires 43 and

R4 ba,ck to battery H.

15

If the operator desires to admlt the full avail-
able pressure to the application end of motor ML,
he moves lever 1! to pemtlon P80, A circuit for

the eepheatmn valve D! is then closed which may

- be traced from battery H threugh wires 34 and

20

25

ol
&

405

- or restore position.-

58, contact 28 of lever L&, wires 58 and 42, line
‘fwue &1, winding 8 of valve D!, wires 38, 54 and
59, an asymmetrlc unit K! in its low resistance

direction, wire €1, line wire 50, centa,et 29 of lever
I, wires 48, 31, "5 and 33, contact 23 of lever 1,

~and wire 44 back to battery H. This circuit does
-not include any of the contacts of the pressure
responsive devices K, and eensequently, the full

~available operating pressure will be admitted to
‘the application end of moter M1 under these con~.
ditions.

Tt should be pointed out that if the operetor_

moves the lever I.! from a position corresponding

to a higher pressure to a position corresponding .
to lower pressure, the apparetus will immediately

and automatically reduce the pressure in the ap-

- plication end of motor M! to a value correspond-

ing to the new position of the lever in a manner

which will be apparent from the drawing WIthout -
+racing the sequence of operation in detail.”

In order 1o resuiore the braking b&T‘S of the car

etarder Al to their ineffective or non ~braking -

pes1t1c}ns the operator places lever It in its R
“When the lever occupies

~ this position, circuits are completed for boih the

from battery H thr eugh wires 34 and E8, cenmct_- |
5 25 of lever L1, wire 38, contact 21 of lever L4, line

g |
ol

60

| centact G, wire 48, line mre a1,
65, contact 22 of lever L!, and wire 44 back to

battery . The energization of the exhaust ve,lve'
! vents to atmosphere the fluid pressure which
. Was prevleeely supplied to the application end of
- motor M!, while the energization of the restoring
. valve ! admits fluid pressure to the restoring
- end of the motor.
- fore now moves to its extreme left-hand position
to restore the braking bars to their ineffective or
non-braking positions When plStUIl 5 reaches
its extreme left-hand pOSItIDII contact G! opens
~and interrupts the circuits which were prevmusly By
0 closed for valves E! and F!, thus deenergizing
‘Lever I! may then be restored to
- its nermal or N p031t10n ane‘l when this is dene -
- all parts will occupy their normal pesmons m'?

‘these va,hf es.

exhaust valve El and the restoring valve Fl, so

5 that both of these valves now become energized.

The circuit for the exhaust valve Rl passes from

battery H through wires 34 and 58, contact 25 of

1ever 1.l wire 36, contact 27 of lever L1, lme wire

- BZ, an asymmetric unit 01 in -its low resistance

direction, wire 4%, winding {0 of valve E! wires
- £% and 47, ceﬁtaet G, wire 48, line wire &1, wires-
64 and 65, contact 22 of lever Ld, and wire 44

back to battery H.- The circuit for Valve Fl passes

wire 68, wmdmg 16 of valve F1, wire 47,
‘wires 84 and

wire 82,

- Piston 5 of motor M! there-

 which they are shown in the drawing.

5

As prevmusly pemted eut the eonetructzen and |

-~ wires 69 and 18,
" line wire 88, contact 18—18° of pressure respon-
sive device Ki10-20, wire 45, winding {0 of valve =
R wires 46 and 47, contact G, wire 48, line wire -
A1, wire 64, contact 20 of lever L!, wires 13 and 74,
_eentact 21 of lever LM, and wires 19 and 80 ‘back
~ to battery H. Similarly, when the pressure inthe
_application end of motor M2 reaches ten pounds -
- per square inch, contact IB—-IBE- of pressure re- |

similar in all respects to the apparatus including

| eperatlon of the a,ppara,tus mcludmg the lever LZ_'T. :
for separately controlling the car retarder A2, is

the lever I! for controlling the car retarder Al,

and it is believed, therefore, that it will be readily

understood from the foregoing, and from an in-

spection of the dra,wmg, Wltheut descubmg it
11:1 detail.

. Before entering into a detalled deserlptmn Of

the control of the retarders A! and A? by the
- master lever IM, it should be
this lever is similar to the levers Ll and 12 with
‘the exception that the lever IM is not provided

pointed out that

with - any contaets which. are closed when the
lever occupies its N posﬂ:zon It should also he

| pomted out that in order to effect the joint control

10~

15.

of the car retarders by the master lever, it is
necessary that the individual levers cccupy their

normal positions in which the &SSOGlﬁutEd ecm—
tacts 28, 36, 31 and 32 are closed.
“Assuming now that the levers I and 1.2 betn

'eeeupy their _normal_ positions, as shown in the
drawing, and that the operator wishes to cause

a pressure of between ten and twenty pounds per

sguare inch to be simultaneously supplied to the
application ends of both motors M! and M2, he
moves lever LM 0 1ts P10—2¢ position.

for the e,ppheatmn valve D! will then be closed

which passes from battery H through wires 81

and 82, contact 24 of lever IM wires 65, 67 and

20 ..

25.

A circuit

30

68, contact 28 of lever LM, wires 69 and 73, con~ .
tact 24 of lever 11, wire 712, line wire 38, contact

18182 of pressure responsive device Ki10-20 wire
38, winding 10 of valve DI, line wire &, wire 64,

contact 208 of lever L, wires 73 and ‘M contact

2{ of lever LM, and eres 79 and 80 back to battery

35

H. Atthe same time, a circuit for the application

_Valve D2 will also be closed, this latter circuit
‘passing from battery H through wires &1 and 82,
contact 26 of lever LM, wires 68, 67 and 88, con-
~ tact 28 of lever LM, wire 88, centaet gl of lever

1.2, line wire 15, contact §8—I182 of pressure re-

sponsive device: K210-20, wire 75, winding 18 of

valve D2, lire wire 91, wires 17 and 18, eentaet
28 of lever 12, wire 14, cente,ct 21 of level ITM gnd
wires 79 and 88 baek to battery H. The valves
D! and D? will therefore now both become ener-

their braking positions. When the pressure in
the application end of mofor

M! reaches ten
'peunds per square inch, contact 18—182 of pres-.
“sure responsive device K 1020 will open and will
deenergize valve D!, and. if the pressure excseds
- twenty pounds per square inch, exhaust valve |
“will then become energized, the circuit for the o
valve E! under these eondltlens passing from bat-
tery H through wires 81 and 82, contact 24 of lever

40

5

~ gized, so that the braking bars of both retarders.
- Al and A? will be simultaneously moved toward

50"

w1 55

LM, wires 68, 67 and 68, contact 28 of lever LM,

eentact S of lever L1, wire 72,

sponsive device K2'0—20 will open and will deener-

gize valve D2, and’ if the pressure exceeds twenty
18— 18> of
"preesure responsive device sz—z" wﬂl beeeme'
- closed and will eemplete a . circuit for the
- exhaust ve,lve E2 which. passes from battery
H threugh W1res 8! a.nd 32 contact 24 of lever

peunds per square inch; contact

60

es
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TT and 18, contact 20 of lever L, |
tact 21 of lever I.M, and wires 7% and 88 back fo

line wire 41,

valve D! being encrg;zed under

wire §9, contact 3t of lever 12, line wire 719, con-
tact 18—18b of pressure responsive device Kal0-20,
wire 823, winding 18 of valve E2, wires 84 and 8b,
contact G2, wire 38, line wire 84, wires 77 and 13,

- contact 20 of lever 12, wire 14, contact 2 of lever

LM and wires 78 and 83 back 1o batiery H.

normal positions, lever LM is moved to its P#0—°0

positions to increase the pressure in the appli-

cation ends of the motors M! and M2, valves D!

and D? will both become energized and will re-
- main energized until the pressure in the appli-

cation end of the associated motor reaches forty
pounds per square inch.  The circuit for valve D?
under these conditions passes from battery H

through wires.81 and 82, contact. 24 of lever LM, -
- wires 66, 67 and €3, contact 29 of lever IM, wires

87 and 88, contact 32 of lever L1, line

wire 58, wire Bi,

wire 89,

pressure responsive device Ki#0—-9%0, wires 54 and
39, winding {0 of valve D1, line wire 41, wire 64,
contact 28 of lever 1!, wires 13 and 14, contact

21 of lever IM, and wires 78 and &0 back to bat-

tery H. The circuit for valve D? under these
conditions passes from battery H through wires
8! and 82, contact 24 of lever LM, wires 66, 61 and
68, conta,c"' 29 of lever LM, wire 81, contact 32 of
lcver 12, line wire 8@, wire {85, asymmetric unit
J2 in its low resistance direction, contact 18—182

of pressure responsive device K050 wires 92 and

wires
wire 14, con-

16, winding 9 of valve DZ, line wire 91,

battery H. If the pressure in the application end
of motor M! now exceeds fifty pounds per square
inch. for any reason, the exhaust valve B! will
become energized, the circuit for this -valve

being from battery H through wires 81 and 82,
- contact 24 of lever LM, wires 85, 67 and 68, con-

tact 29 of lever LM, w;ires 87 and 83,-ccntact 32
of lever 1!, wire 88, line wire 59, wire 51,

wire 53, contact (8—I18° of pressure responsive
device Kl‘iﬂ 50, wires 55 and 45, winding 18 of
valve B!, wires 46 and 41, contact G, wire 48,

if the pressure in the application end of motor
M?2 now exceeds fifty pounds per square inch,

the exhaust valve E2 will become energized over

a circuit. which passes from battery H through
wires 81 and 82, contact 24 of lever LM, wires

66, 67 and €8, contact 29 of lever LM, wire 81,

ccnta,ct 32 of lever L2, line wire 98, wire 105,

asymmetric unit J% in 11:5 low . resistance direc-

tion, contact 18—18° of pressure responsive de-

vice Ko40-50, wire 83, winding 19 of valve EZ2,

wires 84 and 85, contact G2, wire 86, line wire 91,
wires 77 and 78, contact 28 of lever L2,
contact 21 of lever 1M, and eres ?9 and B-:i back
to battery H.

mal positions, lever LM is moved to its P8¢ posi-

tion, full line pressure will be admitted to the
the
these condi~

application end.- of both mMotors M! and M2,

tions over a circuit which passes from. battery
H through wires 81, 82, 93 and 84, contact 26

of lever IM, wires 85, 74 and. 13, conta,ct 290 of

lever 1!, wire 64, line wire 41, Wlnchng 19 of the .
valve DL, wires 39, 94 and 59 asymmetmc unit
llnc |

Kl in 1ts low re51sta11ce dlrectmn ‘wire BI

wire. 50, wire 89, confact 32 of lever L/,
.88 and 81, contact 29 of lever LM wires 68, 67 and
- 66, contact 23 of lever IM, and wires 19 and 80
back to battery H;

ergized over a ClI"Clll'l} which passes from battery 5
- H through wires 81,
~ lever IM, wires 9% a,nd 14, contact 20 of lever 12,

If, when the levers L! and 1.2 are still in their

| Under these conditions, the valves El, I
asymmetric unit Jt in its low
resistance direction, wire 93, contact 18—182 of -

- wires 81,

asym-
metric unit J! in its low resistance direction,

wire 64, contact 20 of lever Li,
- wires T3 and M, contact 21 of lever LM, and wires
19 and 806 back to battery H. In similar manner,

wire 14,

~ energizes the valves E! and Bl
If, with the levers L1 a,nd 12 stlll in their nor-

- retarder A2 to their non- -braking positions.
piston 5 of motor M2 reachﬂs its extreme left-
- hand position, contact G2 opens and interrupts
the prekusly descrlbed clrcults fcr thc valves 75

2,022,086

IM wires 66, 6T and 68, contact 28 of lever LM,

wires-

and the valve D2 being en-

82, 83 and 94, conta,ct 26 of

wires ‘18 and 711, line wire 81, winding (8 of
valve D2, wires 16 and 92, asymmetric unit K2
in its low resistance direction, line wire 98, con- 10"

tact 32 of lever L2, wire 87, contact 29 of lever

IM  wires 68, 61 and 66, contact 23 of lever IM,
and wires 19 and 80 back to battery H. N
Assuming now that the braking bars of both
car retarders are in their braking positions, and 15-

that the operator wishes to simultanecusly re-
store them to their ineffective or non-braking
-p051t10nb he places lever LM in 1ts R position.
¥, B2 gnd
F2 will all become energized. The circuit for 20
valve E! passes from battery H through wires 81,
82 and 93, contact 25 of lever LM, wire &7, con-

tact 27 of lever LM, wires 98 and {68, contact 38

of lever L., wire 181, line wire 62, asymmetric -
unit O! in its low resistance direction, wire &3, 25
winding 10 of valve El, wires 46 and 47, contact
Gl, wire 48, line wire 41, wire 84, contact 20 of
lever 1!, wires 13, 74 and 102, contact 22 of lever

1M and wires 19 and 80 back to battery ¥I. The
“circuit for valve P! passes from battery H through 30

wires 81, 82 and 532, contact 25 of lever LM, wire
61, ccntact 271 of lever LM, wires 99 and 188, con-
tact 30 of lever L, wire 81, line wire 62, wire
66, winding 10 of valve F1, ere &7, contact G,
wire 48, line wire 41, ere 64, contact 23 of lever 35
i, wires 13, 14 a,nd_ 102, contact 22 of lever LM,
and wires 19 and 88 back to batiery H. 'The cir-
cuit for valve E2 passes from battery H through
82 and 93, contact 25 of lever LM, wire
61, ccntact 27 of lever LM, wire 89, contact 88 of 40
lever 12, line wire 03, asymmetrlc unit O2 in its
low I‘EalSt&IICE} directlcn wire 83, winding i of

_Valve E?, wires 84 and 85, contact G2, wire £8§, iine

wire 91, wires 17 and 718, contact 20 of lever 12,

“wire T4 and 102, contact 22 of lever LM, and wires 45

19 and 89 back to battery H. The circuit for

- valve F? undc_r_these conditions passes from bat-
tery H through wires 81,

82 and 93, contact 25
of lever IM wire 81, ccntact 2T of lever LM, wire
99, contact 38 of lever L2, line wire {03, wire 184, 50
winding 10 of valve F2, wire 85, contact G2, wire -

- 86, line wire 8!, wires 11 and 78, contact 28 of

lever 1.2, wires 'M and 102, ccntact 22 of lever LM,
and wires 19 and 88 back to battery H. The
energzzatmn of the valve E! exhausts the fluid 55

- that was previously supplied to the application

end of motor M1, and the energization of valve F!

admits fluid to the restering end of thls motor.
- Piston 5 of motor M! therefore moves to its left-

hand position, thus restoring the braking bars of 60

- the car retarder A! to their nonbraking positions.
- When plstcn 5 of motor M! reaches its extreme

left-hand position, contact G! opens and de-
In similar man-

ner, the energization of the valve E2 exhausts 65
the fluid pressure that was previously supplied
to the appllca,tmn end of motor M2, while  the
energization of valve F? admits fluid pressure to
~the restoring end of motor Mz2.

Piston 5 of motor
M? therefore moves to its extreme left-hand posi~ 70
tlcn and restores the braking bars of the car

‘When
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E2 and FZ, so that these va,lves now become de-~
energized. Lever M may now be restored to 1ts

_normol position, and when this is done, all parts

will then be restored to the positions in Whlch
they are shown in the drawing. |

It will be apparent from the foregomg, and

from an inspection of the drawing, that the op-
eration of the master controller lever LM to any

position when the individual controller levers I

and L2 koth occupy: tho1r normal or N positions

energizes the same one or ones of the valves D!,

ml gnd ¥, and D% E2 and F? as would be ener-

gized if the individual controller levers L! and 14
were both moved to positions corresponding to

the position of the master controller lever. It
will also be apparent from the foregoing that

the circuits controlled by the master lever for en-
ergizing any of the valves D!, E! gnd F! are all

carried over one or more of the contacts 20, 30,

21 and 32 of the lever L, and the circuits con-

trolled by the master lever for enorgrzmg the

valves D2, E2 and F2 are all carried over one or

“more of tho contacts 28, 28, 31 and 32 of the

25

lever 1.2, and since the contacts 20, 38, 31 _o,nd 32

of the levers L! and L? are closed only when these
levers occupy their normal positions, the move-

' ment of any individual controller lever away from

40

45

50

" motors fluid at a pressure which depends upon

55

its normal position will 1mmedla,tely render the

control of the associated car retarder by the
master controller lever ineffective and restore
the control of such retarder to its associated indi-
vidual controller lever. Conversely, when an in-

dividual controller lever is returned to its N or
normal position from some other position, the

associated retarder will immediately assume &
position determined by the settmg of tho mastor

controller lever..
Although I ha,ve herein shown and desonbed

only one form of apparatus for the control of

railway car retarders embodying my invention,

it is understood that various changes and modifi-

cations may be made therein within the scope of
the appended claims without departing from the
spirit and scope of my invention. |
Having thus desonbocl my invention, Wha.t I

clmm is:

1. In combination, a plurallty of car reta,rders |
a plurality of fluid pressure motors, a plurality

of individual controller levers one for each motor

and each having a normal position and a plu-

rality of other positions, means controlled by
each lever for supplying to a different one of sald

which cne of said other positions the associated
lever occupies, a master lever having a normal
position and & plurality of other positions, and

means controlled by said master lever for Jomtly”

supplying to each of said motors whose asso-

' ciated individual controller lever occupies its

60

65

normal position fluid at a pressure which de-
pends upon which one of said other positions

said master lever occupies.

2. In combination, a pluralrty of car retarders

an operating motor for each retarder, an indi-

vidual controller lever for each motor and each

" having a normal position and a plurality of

‘other positions, means controlled by each lever

~ for supplying operating energy to the associated

70

motor at a pressure which depends on which of
said other positions the lever occupies, a master

- lever having a normal position and a plurality

of other positions, and means controlled by said
master lever for jointly supplying to each of said
‘motors operating energy at a pressure which de-

pends on which of said other positions the master,

fective only as to those motors WhOSF: associated

1nd1v1dua,l levers are in and remam in the1r nor-'

mal posﬂawns

3. In oombmatmn a plura,hty of car retarders' |
| an operatmg motor for each car retarder a plu-

rality of - eleotro-responswe devices for each
motor for oontrollmg the associated motor, an
individual lever. for each motor for selectwely

controlling the assocmted eleotro-—reSponswe de~

=

-lever occupies, said last named means bemg ef-

10

vices, each said individual lever having 2 nor- .

mal position and a plurality of controlling posi—

_' tions, a master lever, and means for selectively

controlling by said master lever independently of

‘operation of said individual levers the electro-re-

15

sponsive control devices for- all of those motors

whose 1nd1V1dua,1 levers are in their normal posi-

tlon
4, In oombmation a plurallty of car retarders,

a fluid pressure operating motor for each car re-

20

tarder, a’ plurality of magnet valves for each .

motor for controlling the supply of fluid pressure
to, and exhaust of fluid pressure from, the asso-
ciated motor, an individual manually operable
lever for each motor for selectively controlling

the associated valves, each said individual lever

having a normal position and a plurality of con-

trolling positions, a master lever, and means con-
trolled by said master lever for simultaneously
selectively controlling the valves for all of those

motors whose 1nd1v1clua1 levers a,re in thEII' nor-
mal position.

5. In combmotlon a plurality of oar retarders

30

a fluid pressure motor for operating each car re-

tarder, two magnet valves for each motor one
for controlling the admission of fluid pressure to

and the other for controlling the exhaust of fluid

pressure from the associated motor, an 1nd1v1dual

lever for each motor having a normal position
and a plurality of other positions, means con-

sitions the lever occupies, a master lever having
a normal position and a plurality of other posi-
tions, and means controlled by said master Jever

35

40
~ trolled by each individual lever for conftrolling:
“the valves for the associated motor in a manner
to supply such motor with fluid at a pressure
which depends upon which one of said other po- -

45

when this lever occupies any one of its other po-

sitions for selectively controlling the valves for

all those motors whose individual levers occupy
their normal position in a. manner to simultane-

ously supply such motors with fluid at a pressure

60

which depends upon which one of said other po- |

sitions said master lever occupies.
6. In combination, a plurality of car retarclers

tarder, a,

second valve for each motor for controlling the

exhaust of fluid pressure from the motor, an In-
dividual lever for each motor having a normal

55
‘a fluid pressure operating motor for each car re-
Arst valve for each motor for controlling
the admission of fluid pressure to the motor, a

60 -

position and a plurality of other positions, means
effective when each individual lever is moved {o

any one of its other pomtmns for selectively op-
erating the valves for the associated motor In a

‘manner to supply fluid to such motor until the

pressure of the fluid builds up to a predetermined

value which depends upon the position which the

lever then occupies, and for subsequently main-
taining the pressure in said motor within pre-
determined limits until the lever is moved to an-

- other position, a master lever having a normal

position and a plurality of other positions, and
means controlled by said master lever when this
lever is moved to: any one of 1ts other pos&tlons

65

70

75_



1o

~ effective when energized for admitting fluid pres-
15

6

£ or selectwely contmllmg the valves for each
motor whose a,ssoclated lever occupies its nor-
mal position in a manner to supply fluid pressure
to such motor until the pressure builds up to a pre-

determined value which depends upon the posi-

tlon which the master lever then occupies, and
for subsequently maintaining the pressure in
such motor within predetermined limits until the
master lever is subsequently moved to a.nother
p051t10n

7. In combmatmn a plurahty of car retarders
a fluid pressure motor for operating each car re-
tarder an apphcatmn magnet for each motor

sure to the apphcatmn end of said motor to

operate said car retarder to its braking position,

a restoring magnet for each motor eﬁective when

»
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energ1zed for admlttmg ﬂuid pressure to the re-
storing end of the associated motor to operate
said car retarder to its non-braking position, an
exhaust magnet for each motor effective for ex-
hausting fluid pressure from the a,ppllcatmn end
or the restorlng end of the assoclated motor ac-
cording as the exhaust magnet is energlzed or

| deenerglzed an individual controlling lever for

each motor for selectively controlling the 28S0-
ciated magnets, each said individual lever having

& normal p031t10n and a plurahty of controlhng

positions, a master lever, and means for selec~
tively controlling by said master lever independ-

_ently of operation of said individual levers the
~magnets for all those motors whose mdw:Ldua,l 15
levers are in their normal positions.-

JOHN W LIV".[NGSTON
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