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" To all whom it m,(,‘r,?/ COTLCETTL !

Be it known that I, Josera LORD, a 01tlzen-~

of the United States, I‘BS]dlIlU' at He,Vs city, In

[O

~ pressure on loaded and

the county of Eillis and State of- Kansas, have
mvented certain new and useful Improvemente

‘in Automatic Differential Brake - Pressure
Mechanism, of which the following is il SpBCl- ~

1cation. | ~
Thisinvention relatesto automa,tzc air- b1 eke
apparatus, and has for its object to produce
means for automatically applying differential
empty cars on an emer-

- gency application of the brakes, so as to ar-
~rest the train without sliding and therefore

flattening the wheels of the empty cars.

With this primary object in view the mven?

~ tion consists in certain novel and peculiar fea-
tures of construction and organization,as here-

- 1nafter described and cla,lmed and in order
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that it . may be fully understoed reference 1s |
to be had to the r:u:eon’ljg)el:lVln@P d1 awings, in-

which—

- Figure 1 represente a central vertical sec-
tion of a differential valve ettachment for

freight-car auxiliary reservoirs, one of said
reservoirs being shown in elevation and con-

Kio.

nected to the dlﬁerentle,l valve. 2 1s a

top plan view of the same with the reservmr
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35

partly broken away to show wherein it differs
1n construction from those now in general use.
Fig. 8 is a top plan view of the “dift erential

_Va,lve with its upper head or end omitted.
Fig. 4is ahorizontal section on theline I'V 1V

of FIO’ 1. Fig.:5 isa detail perepectwe View
ot the valve mechemsm Fig. 6 is a central

vertical section of the meehenlsm shown in .

- Fig. 5. Fig. 7is an enlarged horizontal sec-

. tion on the hne VI1I VIII of Fig. 1

. | 4 O
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, sald valve
being arranged to permit the air to- pass

through it. Fw' 8 1s a similar view with the

valve e,rrenfred to cut off such passage of air-
and to permit of the escape of the air from
~one side of the piston of the differential valve.

In the smd drawm os, 1 deelo*netes the auxil-
1ary reservolir of 4 frelcrht-mr from which
Ieservolr, however 18 omltted the straight

-'plpe whlch extends clear through the reser-

- VOIT and communlca,tes at one end with the

- tliple valve and at the other with the brake-
“cylinder.
sald pipe a port 2, which leads to the triple.
valve and which I theretore term the ** triple-
valve” port, and a port 8, which leads to the
| br ake—cvlmdel and which I therefore term

In this case I provide in lieu of

the ‘‘brake-cylinder” port. These ports lead

to the outside of the reservoir by preference, -

55

and port 2 is connected by a pipe 4 and port -

3 by pipe 5 to the chambers 6 and 7, respec-
tively, of the differential-valve cylinder 8, said
chambers being separated from each other by

60

the partition 9 which forms the main-valve

seat.
ary manner in chamber 7 of said cylinder is a

slhidingly through a4 Sultable ocuide 11, said

perforated plete

12 designates a coil-spring mounted upon

Arranged to reciprocate in the custom-

piston 10, the stem of said piston extending

6'5* '

guide being bv preference in “the. form of a

the stem and interposed between stationary

plate 11 and the piston and tending to force

the latter toward the -valveé-seat partition 9, a
collar 18 or its equivalent serving to limit _

movement in that direction.

- Suspended as shown or otherwise i'rom and |
movable with the piston is the main valve 14,

the same being of frustum shape and adapted
at certain times, as hereinafter explained, to
| fit snugly in the valve-seat opening and close
the same.

This main valve is preferably pro-
vided with a depending portion 15, having a

stem 17 of the supplemental or release valve
18, this valve 18 being also by preference of
fr ustum shepe and nor melly held by the weak
spring 19 against its seat 20, said seat being

a tapering passage tormed entlrelv throucrh

the main Velve

21 designates a system ot pipes commum— ._
cating with the cylinder through its closed
“ends or heads, as shown most cl_ecu ly in Fig.
1, and provided at a suitable point with a
plug-valve 22, said plug-valve having the

usual passage 23 to establish communication
between opposite ends of the cyhnder when
disposed as shown in Fig. 7. It is also pro-
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vertical passage 16 to receive the depending
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vided with a lengitudinal groove 24, which -
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has one end communicatine with the ﬂ,t-mos—-
- L] b
phere and 1ts opposite end when the valve is

1ng with that end of the
posite side
supplemental valves.
valve carries a cross-rod 25 at its upper end,

cylinder 8 at the op-

and extending to within convenient reach
from opposite sides of the car are pull-rods
26 and 27. The plug-

groove 24 1nto alinement with pipe 21, or vice

versa, 1ts movement being limited by prefer- !

ence by the usual pin-and-slot connection 28,
commonly used on valves of the type under
consideration. |

In practice the brakeman of the train will
by proper manipulation of the pull-rods set
the plug-valves on all of the empty cars, as
shownin Fig. 8, so thatair cannot pass through
the plug-valves to the cylinder, but can escape
from the latter through the groove to atmos-
phere. On the loaded cars the plug-valves
will be set as shown in Fig. 7—that is, so that
the alr can pass heeb from one end of the
eyl -and 1n this connection
it ‘should be stated that the brakeman will
know by the position of the pull-rods how the
plug-valves are set—that is to say, if the pull-
rod handles (not shown) are close to the edges
of the car he will know that the plug-valves
are dlsposed as shown 1n Fie. 8 and that the
valve 1s set for empty cars. If the handles

are some distance back from the edge of the

cars, he will know that the plug-valves are
set as shown 1n Fig. 7 for loaded cars.
Assuming that the engineer has made an
emergency application ot the brakeson a train
composed of loaded and empty cars equipped
with differential valves embodying my Inven-
tion, 1t will be seen that the air from each pipe
4 enters chamber 6 of the cylinder and from
sald chamber passes up through the main-
valve seat into chamber 7 and thlouuh pipe 5
tothe brake-cylinder. Oneach loaded car, be-
cause the plug-valve is set **open,” the air im-
mediately passes through pipe 21 to the eylin-
der at the opposite side of the piston, and asa
result the latter is balanced and the main valve
18 held unseated, and therefore does not inter-
tere with the application of full pressureinthe
brake-cylinder. On each empty car as the
plug - valve occupies its closed position the
alr cannot pass through pipe 21 to the oppo-
site side of the plfnton, and as a result as soon
asthe pressure of air entering chamber 7 from
chamber 6 reaches from twenty to thirty
pounds 1t overcomes the resistance of spring
12 and forces piston 10 to move and seat the
malin valve, so as to cut off the passage of ad-
ditional air hom chamber 6 to chamber 7, and

tnus prevent the application of more than the

twenty or thirty pounds pressure referred to
in the brake- cyhnder of the empty car, the

of the piston from the main and
Lhe stem of the pluge-
- sure which s
and connected to opposite ends of the same |
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surplus air above the piston being forced

through the eroove 24 to atmosphere by suceh

in the position shown in Fig. 8 communimt— -movement of the piston.

1t 1s to be understood, of course, that the
amount of resistance which spring 12 exerts
will correspond to about the maximum pres-
wuld be applied 1in the brake-
cvlinder of an empty car.  Asa result, adif-
ferential pressure 1s automatically apy lied on

loaded and empty cars of the same train, and
alve has only sufhcient
movement to swing the passage 23 out of and

the flattening of the wheels of the latter is
avolded.

To effect a quick release of the bralkes, the
main valve 1s provided with the small supple-
mental or release valve, which is held seated
by the wealk spring 19 on]\ when the pressure
from the auxihary reservoiris removed.  As
a consequence the mstant the engineer ox-
hausts the alr through pipe 4 the back pres-
sure 1 chamber 7 between the piston and the
brake-cylinder unseats said release-valve and
effects the preliminary or immediate release
of the brakes, the unseating of the main valve
immediately following:. The main ‘alve would
not drop quickly enough to give efticient serv-
1ce, because the baclk pressure from the hrale-
cylinder on the larger area of the piston
would tend to hold it, and therefore said valve,
up until the pressure was lowered by le ..[le_.g{,
from the brake-cylinder, as will be readily un-
derstood. Moisture accumulating in the dif-
ferential-valve casing will he discharged by
way ot the drain-cock 29.

From the above description it will be appa-
rent that 1 have produced adifferential valve
for automatically applying differential pres-
sure on loaded and empty cars of the same
train which operates efliciently, positively,
and reliably and which can he applied to cars
atb a comparatively low cost, and while T hayve
1lustrated and deseribed the preferred em-
bochiment of the Invention it is to be under-

stood that 1t 1s susceptible of modification in

“varlous particulars without departine from its

principle and scope or sacrificing any of its
advantages.

ILWmﬂ thus described the invention, what
I claim asnew, and desire to secure by Lottors
Patent, 1s—

1. The combination of a casing having sup-
ply and discharge ports, and valve mechanism
yieldingly contr olll_ng the passage of air from
one port to the other, a piston movable with
sald valve mechanism and disposed atthe op-
posite side of the discharge-port from the
valve mechanism, a pipeconnecting the casing
at oppositesides of the piston, avalve mounted
i sald pipe and provided with a p: 188 2e, and
with a groove, the latter connnunmatmu Ul
one end with atmoaphue and adapted to com-
municate at its other end with that portion of
the pipe leading to the end of the evlinder at
the opposite side of 11@ piston from the valve
mechanism thereof.

2. The combination with a casing having
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- supply and discharge ports, and valve mech-
“anism yleldingly controlling the passage of air
from one port to the ether a piston meveble'
with said valve mechanism and disposed at the

It

- communicate at its other end with that por-

.IS

20

30

35
- valve mechanism seated, and means actuated
. by the back pressure through the discharge-.
- port when the pressure at the opposite side of |
the valve mechanism is removed to effect a

40 preliminary reduction of pressurethroughthe |

4.5

. the back pressure through the discharge-port

. 768,386

opposite side of the dlsellarwe-port from the

Vehfe mechanism, a pipe connecting the cas- | -
ing atopposite side of the piston,a Va,lve mount-
.ed in said pipe.and provided with a passage,

and with a groove the latter communicating
at one end with atmosphere and adapted 66

tion of the pipe leading to the end of the cyl-
inder at the opposite 31de of the piston from
the valve mechanism thereof, and pull-rods for
controlling the valve of said pipe.

3. The combination of a casing having sup-
ply and discharge ports, a valve mechanism

between said ports, means adapted to be actu-.

ated by the air from the supply-port to close

‘the valve mechanism, and means actuated by |
the back pressure from the discharge-port

when the pressure from the supply-pert 1S r'e-

‘moved, to open eommumeetlon between S&ld

ports.

ply and discharge ports, a main-valve mech-

anism between said ports, a supplemental or
- release valve mechanism forming a part of the

main-valve mechanism, and a piston for the
casing connected to and disposed at the oppo-

site 51de of the main- V&IVG meeha,msm frem
the discharge-port.

5. The eombmetlon of a casing hevmw sup-
ply and discharge ports, a valve mechanism

between sald .ports, means for holding the

discharge-port.

6. The combination of a casing ha,vmg SU p- |

ply and discharge ports, a Velve mechanism

‘between said ports, means for holding the

valve mechanism seated, means actuated by

valve mechanism is removed, to ef

4. The combination ei' a casing ha,vmo’ sup-

ting off

when the pressure et the eppesﬂ;e Slde of the.

liminary reduction of pressure through the

discharge - port, and means to 1mmedlate1§rh
,thereafter unseat said valve mechanism. .
7. The combination of a casing having sup-
ply and discharge ports. a valve mechanism

between said portsand held normally unseat-
ed, a piston at the opposite side of the dis-

to the casing, or for shutting off such com-

munication. and opening eommumeetmn be-

tween the atmosphere and the end of the cas-
ing at the opposite side of the piston from the

| dlseharﬂ'e -port.

8. The combination of an eumhdrv reser-
voir having a trlple valve port, and a brake-

fect a pre-

55
elnrﬂe-port from the valve mechanism, and -

connected to the latter, a spring holdmw the
valve mechanism nermelly open, a pipe com-
‘municating with the casing at opposite sides
~of the plston and valve meehamsm and means.
for opening communication throuwh sald pipe

60

cylinder port, a casing having a supply-port -

“connected to the trlple-va,lve port of the res-

ervoir and a discharge-port eonneeted to the

brake-cylinder port of the reservoir, a valve

mechanism between said eesmo—perts and held

normally unseated, a piston at the opposite

side of the discharge-port from the valve

“mechanism, and connected to the latter, a
spring holdmw the valve mechanism: nerma,llv
| open, a pipe communicating with the casing
at opposite sides of the p1ston and valve meeh-

anism, and means for opening communication
threun”l said pipe to the casing or for. shut-

_ such communication and opening .
~communication between the atmosphere and

75
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the end of the casing at the opposite side -of

the piston from the discharge-port.

Intestimony whereof Laflix mysiﬂ“nature n .

the presence of two Wltneeses |
J OSLPH LORD

Wltnesses

H. C. RoeeERs
G. Y. THORPE_
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