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~ No. 768,538.

- UNITED STATES

Patented August 23, 1904.

PaTeNT OFFICE,

JAMES F. McELROY, OF ALBANY, NEW YORK, ASSIGNOR TO CONSOLI-
" DATED CAR-HEATING COMPANY, OF ALBANY, NEW YORK.

~ AIR-BRAKE.

SPECIFICATION forming part of Letters Patent No. 768,538, dated Augist 23, 1904.
Apﬁlic:iﬁuﬁ filed January 3, 1903, - Serial No. 137:4'6.51.1 (No modsl) |

To all whom it may concern:

bany, county of Albany, and State of New
¢ York,haveinvented certain new and useful Im-

nrovements in Air-Brakes, of which the fol-

lowing specification and accompanying draw-

ings discloseas an illustration one embodiment’

thereof, which I now regard as the bestout of
1o the various forms in which the principles of
the invention may be applied. |

In the drawings, Figure 1 is a vertical lon-

oitudinal section of a triple valve. Fig. 2 1S

a horizontal longitudinal section of the valve-

(¢ casing. Fig.31sa vertical transverse section

on the offsetlinex y of Fig. 2; and Fig. 4 isan

assemblage view showing the valve in its re-

lation to the train-pipe, engineer’s-valve, and
other parts of the system. S

20 Inanair-brakesystem heretofore devised by

meand shown in an application for patent filed

February 19, 1902, Serial No. 94,708, 1 have

provided anarrangement wherein the pressure

in the brake-cylinder is automatically adjusted

25 and held to any desired standard. .To this end

] employ a pressure-governor for the cylinder,

v which T balance the cylinder-pressure

 aoainst a fixed or standard pressure and oper-

ate the inlet and outlet valves of the cylinder

30 by the resultant of these two pressures. Thus.
if the cylinder-pressure exceeds the standard
the outlet-valve is opened, and if it 1s below
 the standard the inlet-valve is opened and the
cylinder - pressure thereby decreased or in-

35 creased till it just balancesthe standard, when

the valves are again closed automatically. 1f
now the engineer of a train can change at will |

the standard on all of the cars simultaneously,
he will have complete control of the brake-

40

rise or fall, following in each case the standard

‘which he sets. ThisIaccomplish by opposing

the train-pipe pressure to the aforesaid stand-

45 ard oneach car, so that the standard will be de-

creased as the train-pipe pressure is increased,
and vice versa. Then by providing an engi-
neer’s valve, which will permit him to give
any desired pressure in the train-pipe, 1 glve

cylinder pressure on each car, and by setting
the standard high or lew such pressure will

| o | him. the desired. control of the-standard on 3
Be it known that I, James F. McELroy, a- ' SR
- _citizen of the United States, residing -at Al-

each car of the train. _ o _
My present invention relates to an improvye-
ment on the system just described whereby
the apparatus conforms to the special arrange-
ment of details now familiar to the art in 55
brakes of the Westinghouse type. In par-
ticular I adapt to my system such inlet and
outlet valves for the,brake-cylinder as are

‘already in general use, likewise the emergency

teatures of the ordinary Westinghouse brake, 60
while in shape, dimensions, and relative loca-
tion of parts I have made my devices contorm

as closely as possible to accepted and well-

known forms now in use, it being my purpose
to employ my system interchangeably and in 05

‘conjunction with such well-known forms. In

such conjoint use of my apparatas with others
several distinct advantages are oained, al-
though the full benefit of myinventionis only
realized when all of the apparatus on a train 70
is of my type. | | | o

Referring to Fig. 1 of _fhe arawings,ﬂA rep-

resents the casing of the triple valve, which,
it will be seen, bears a general resemblance

to those already in use, the exception being 75
that the casing is elongated at the part which
ordinarily contains the main piston, balanced
between the train-line pressure on the one

‘hand and auxiliary-reservoir pressure on the
other. The purpose of this elongation is to do.

receive the two pistons which in my deviee

operate on the stem of the valves.

"B is the main valve-slide traveling in a
slideway C, which communicates with the

‘auxiliary reservoir through pipe D, Figs. 2 85

and 3. As usual, this valve-slide normally
stands (the brakes being released) in a posi-
tion to exhaust the brake-cylinder by con-
necting it with the atmosphere.. A short
traverse of the slide to the left, Fig. 1, will 9o
admit the auxiliary-reservoir pressure to the

brake-cylinder by connecting slideway C with
space K, which in turn communicates with
the brake-cylinder through pipe X, Fig. 3. A
longer traverse of the valve-slide (emergency) 95
will admit auxiliary-reservoir pressure to the
space above piston H, which will act to force
down valve J, and thereby admit train-pipe
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‘atoresaid, with the brake-cylinder.

gree of train-pipe reduction.

‘the train-pipe.

A,

pressure from train-pipe (3, Fig. 8, through the |

drip-bulb I to space E. communicating, as
A return
of the slide to its normal position will shut
off the brake-cylinder from the auxiliary res-
ervoir and connect it with the atmosphere to
allow it to exhaust. The actions Just de-
scribed are well-known and need not be re-
ferred to in detail, it being noted that the
main valve-slide B serves as the moving ele-
ment of both the inlet and outlet valves of
the brake-cylinder. In the orcdinary West-
inghouse system this slide moves to the left

only when the force of the train-pipe pressure

acting on one side of the operating-piston of
the slide becomes less than the force of the

auxiliary-reservoir pressure acting on the op-
Such reduc-

posite side of the said piston.
tion of train-pipe pressure is made by the
engineer, who exhausts the train-pipe more
or less by his valve at the engine. The slide
will subsequently return sutliciently to close
the port connecting the brake-cylinder with
the auxiliary reservoir after the fow from
said reservoir to said cylinder has recuced
the reservoir-pressure to meet the reduction
1 train-pipe pressure, so that equilibrium is

agaln restored between the reduced train-pipe

pressure and the reduced reservoir-pressure.
A certain pressure will have thus been estab-
lished in the brake-cylinder. This pressure
will be maintained therein,(unless the bralke-
cylinder is exhausted by a restoration of full
train-pipe pressure;) butif a still higher brake-
pressure is desired a further reduction of train-
pipe pressure will again disturb the equilib-
rium, produce by a second operation of the
valve-slide a further flow from reservoir to
brake-cylinder, which will continue till a Sec-
ond condition of equilibrium is established be-

tween the further reduced train-pipe pressure

and the further reduced reservolir-pressure.
If, however, a lower instead of g higher brake-
pressure is desired, it cannot be had in the or-
dinary Westinghouse system now being de-
scribed except by first exhausting the brale-

cylinder completely by a restoration of full-

train-pipe pressure to wholly release the brakes
and then reapplying the brakes with the de-
sired lesser degree of pressure by a lesser de-
T'his requires,
moreover, that a suficient time must elapse to
permit the reservoir-pressure, which had been
reduced by the previous flow into the brake-
cylinder, to be restored by a flow thereto from
~This is a long-recognized de-
the purpose of my system to
The principle of such system has been

tect which it is
avoid.-

-already described, and the result of it is that

the engineer can pass directly from any inter-

- mediate pressure to either a higher or lower

pressure, whilebymeansof the engineer’svalve
forming part of my system he can do this by a
‘simple to-and-fro movement of his lever, such
lever position corresponding to a definite pres-

768,538

sure at all of the brakes on the train.  An
equality of brake-pressurc throughout the
train 1s also secured, since there is not, as.1n
the previous systems, a definite volume of a1
delivered to cach bralke-cylinder, but the
amount delivered to cach is dependent, UpPon
the attained brake-pressure therein and n
oreater or less amount, suflicient to produce
the desired pressure in each case, 18 supplied.

Referring again to the ( rawings, the means
provided for the operation of the valve-slide
B (which means constitute the difference he-
tween the construction of the prior art and
my present invention) will be desceribed. The
slide B is connected, preferably, by a flexible
joint directly toa stem S, to which are attachoed
two pistons K" and R’ of different, areas, the for-
mer moving in a cylinder I and the latter in a

cylinder R. The eylinder K is preferably pro-

vided with a brass lininge 7% and the cylinder R
with a similar lining /%, and there is o pack-
Ing-ring « between the two cylinders, shown
at the left of the brassdisk /. which separates
them. Thelining 2% can be removed, together
with the valve, the stem S, and the two DIS-
tons, by removing the cylinder R. This is
for cleaning and for renewals. The train-
pipe pressure is admitted to cvlinder R in
front of piston R’ by the passage R* from the
drop-bulb 1., while the brake-cylinder pres-
sure 1s admitted to the eylinder I in front of
the piston K' by the passaoe K* from the
space K, which. as above described, communi-
cates with the brake-cylinder. The cyvliimdor
K to the rear of piston I is connectod with
the atmosphere by the passage A, The cyl-
inder R in the rear of piston R’ is connect-
ed by the pipe R* with a source of standard
or fixed pressure, which in this case js a
small tank or reservoir T, (see Fig. 4.) whicl
may be designated for convenicnce as the

" equalizing-reservoir.” This equalizine-res-
ervolr 1s filled and maintained full by the
leakage of air from the cylinder R, the pack-
ing which surrounds the piston R’ beinge for
this purpose turned over at its ed oe 1n a (i-
rection pointing away from the front face of
the piston, so that air can leal past 1t into the
equalizing-reservoir, but cannot leak in the
opposite direction.

- It is manifest that the cylinder R, with the
piston R"and the valve-slide B, operated there-
by, constitutes an automatic pressure-regula-
tor for the brake-cylinder which will maintain
such pressure at a point corresponding to the
standard pressure maintained in reservoir T
Thus if the brake-pressure falls helow tha

standard it will allow the slide B to move to

the left to admit air to the brake-cylinder to
merease 1ts pressure, while if it exceeds the
standard the slide will move to the right and

open the exhaust-port of the bralke-cylinder

to reduce its pressure. Therefore whatever

pressure may be taken as the standard will he
-automatically maintained in the brale-cylin-

70
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der so long as its source of air-supply—to wit,
‘the auxiliary reservoir—remains - available.
"To keep up the supply in the auxiliary reser-
voir, there is provided a check-valve W, (see
Figs.2and 3,) located ina passage leading from

the passage R’ (which communicates, as afore-
said. with the train-pipe) to the auxiliary reser-

~ voir via the slideway C, the ducts ¢ ¢, and the

1O

“pipeD. By thisdevicethe train-pipe pressure,

which whenever it exceeds the pressurein the

~auxiliary reservoir will lift the check-valve

W, is communicated to the auxiliary reser-

~ voir and will first pass through the slideway
(0, containing the - valve-slide B, and if the

port to the brake-cylinder is ‘open will pass
directly to the brake-cylinder without previ-

- ously passing through the auxiliary reservoir.

20

30

- 35

As thus far described my system comprises
an automatic pressure-adjuster for the brake-
cylinder which will cause the brake-cylinder
pressure to conform to the standard or gov-

erning pressure, and it'now remains to de-
scribe the means for enabling the engineer to

control such standard or governing pressure
so that by making it high or low he can cause
the brake-pressure which follows the stand-

‘ard to be high or low. For this purpose I

provide a connection which will admit the
train-pipe pressure to cylinder R on the left

side of piston R/, so as to oppose the standard

pressure acting on the right side of piston R'.

1f then the standard pressure is of a given or-

fixed value, as it will be in the arrangement

above described, it will be adjusted up or down:

exactly In reverse ratio to the train-pipe pres-
sure. . If the latter is at its maximum, the
standard will be reduced to zero, which cor-

-~ responds toa release of the brakes, while for

40

every pound of train-pipe pressure below the
maximum there will be a corresponding stand-
ard pressure to which the brake-pressure will

conform. It being assumed that the engineer
can make the train-pressure what he pleases,

~ it is manifest that he can consequently make

the brake-pressure what he pleases and can
pass from low to high or from high to low at

-~ will without the necessity of completely re-

55

leasing the brakesin the transaction. Instead
of the equalizing-reservoir T a spring may be
used,if desired; butI prefer the reservoir,since
the pressure will be maintained therein auto-
matically and will be automatically fixed at
the right degree with respect to the train-pipe
pressure on any train in which the car may
be, whereas a spring might have to be spe-
cially adjusted to work with different train-
pipe pressures. -

1t.will be understood that the apparatus
thus far described may be used on an ordi-

- 60 nary Westinghouse system, with the advan-

tage of a delivery to brake-cylinder of an
amount of air needful for the brake-pressure
desired regardless of the extent of travel of

. the piston in the brake-cylinder, which travel
65 depends upon the amount of wear on the |

bhrake-shoes and the adjustment thereof. 1f,
however, a sufficient number of cars in a traln
are equipped with my brake, they can be used

a

on my principle and with my engineer’s -

valve—that.is, the brake-pressure may be ad-
justed merely by an increase or decrease in
the train-pipe pressure without the need of

70

releasing the brakes entirely or waiting for

the auxiliary reservoir to be filled and the

main reservoir to be pumped up. This would

be amaterial advantage even without a com-

plete installation of my system. In such
cases—viz., when used with Westinghouse
type of equipments—it will be understood
that the engineer will adjust his train-pipe

75

So

pressure by the type of engineer’s valve now
in use, which only permits him to admit

more or less air to the train-pipe or to ex-
haust more or less air therefrom until the
pressure as indicated by the gage is at the
desired point. The system, however, is 1n-

complete without my form of engineer’s valve,
‘which is so constructed that by a definite de-

oree of movement of the handle the engineer

Ll

can impress a definite degree of pressure on

the train-pipe without the necessity of watch-

ing his gage and opening or closing the valve,

fole

as the cage may indicate.. I will describe |

this valve to complete the exposition of my
system, though it is to be understood that 1
do not make claim thereto in the present ap-

pl_icati(m.,. since it is the ruling of the Patent

Office that the said valve constitutes a sepa-

rate and distinct invention -that cannot be

claimed in the present case.

Remembering that my system is one In
which the brake-pressure follows uninter-
rupted the variations in train-pipe pressure,
its best embodiment requires that such varia-
tions be produced by dell _
of the controller rather than by a series of

handle movements of greater or less dura-

tion, which are quite suitable for the ordi-
nary Westinghouse system, (which only calls

for maximum train - pipe pressure or for a
oreater or less exhaustion of the train-plpe
‘pressure,) but are unsuitable for passing

nite handle positions

95

100

105

110

through a range of increasing or decreasing

pressures such as are required 1n my system.

Turning to Fig. 4, M is the main reservoir
on the locomotive, which will be kept sup-
plied with air under pressure in the well-
known way. G isa pipe leading therefrom
to the engineer’s valve and provided with a
shut-off cock M'. S”is the cylindrical cas-
ing of the engineer’s valve, or, as I prefer to

call it in this description, the " controller.”

115

120

Within the cylinder S is a piston O, pro-

vided with the ordinary packing X, secured
between the under side of the piston and a
disk V, the disk having at one side a down-

125

ward projection S° with a hole in its end for

the reception of the stem of the exhaust-valve
Q, which is attached to the projection S°

through a small coiled spring S, (secured at

130



1O

Is

25

30

35

40

(4L

- hollowed out to receive and

S so as

1ts lower end to the valve and at 1ts upper
end to the projection,) so that the valve may

‘be lifted by the projection, yet have a slight
~amount of play with relation thereto.

piston O has on its upper side a hollow

N" receives the operating -handle N and is

“screwed through the cap S which closes the

The cap is also
guide the upper

upper end of cylinder S*

end of the stem of
valve, which when open admits the air from

pipe G’ to the interior space o of the cylin-

der S% which space also communicates with

‘train-pipe . The piston O in descending
will strike the stem of valve P and open it,
~while its ascentwill allow the valve P to close
“and the exhaust-valve ) to open, it being re-
‘membered that the projection S° is connected,

as aforesaid, to valve QQ through the spring
to both lift and depress the valve
with a slight yielding action. The piston
therefore plays up and down between the
pressure of spring O’ above and the pres-
sure of the train-pipe air below and works
one valve or the other, according to the pre-

‘ponderance of one pressure or the other, but

leaves both valves closed when the pressures
are balanced. - If now the pressure of Spring

-0’ 1s adjustable, it may be made to require

for balancing it a greater or less train-pipe
pressure. Such adjustment is afforded by
the screw-shaft N bearing against the upper

end of the spring through the intermediate

disk s and turned by the handle N. So by

giving the handle a greater or less turn a

- greater or less train-pipe pressure will be au-

45

55

6o

65

tomatically maintained. For example, if there
1s & low pressure in the train-pipe balancing a
low tension on spring O’ a movement of the
handle N in a direction to screw down the
shaft, will cause the spring-pressure to pre-
dominate over the train-pipe pressure. This
will allow piston O to descend and open inlet-
valve P, whereupon air will flow from the
pipe G’ into the train-pipe until the pressure

1n the latter rises to a point where it will hal-

ance the increased tension on spring O'. In
the same way a mere turn of the handle N to

right or left will insure a corresponding

greater or lesser pressure in the train-pipe
with a corresponding brake-pressure follow-
Ing in the manner already described. The
value and necessity of this controller in my
system may perhaps be more clearly realized
by remembering that the said system relies
upon an adequate supply of air in the auxil-
1ary reservoir to meet all the demands cansed

by repeated application and changes of brake- .

The
stem
containing a small supporting-spring which
Justbalances the weight of the piston. Around
the stem is a heavy spring (O, which at its
lower end bears against the up per side of pis-
‘ton O and at its upper end against the under
side of a disk s, which in turn bears on the

under side of a screw-shaft N’. The shaft

piston O. P is the inlet-

768,538

pressure which are not, as in the ordinary

‘Westinghouse, limited by the necessity of let-

ting off the brakes inorder to change the auxil-
1ary reservoir or of allowing the auxiliary-
reservoir pressure to equal the train-pi pe pres-
sureinorder to shut off the flow into the brale-
cylinder. In other words, the function of the
train-pipe of charging the auxiliary reser-
volrs in my system, separated from its other
function of determining the deeree of bralke-
pressure, and in consequence acontroller must
be provided for the engincer which will per-
mit the separate performance of this reser-
voir - changing function. Ior example, a
given brale - pressure (corresponding to a
given train-pipe pressure) may make such
draft on the reservoir that its pressure falls
below that of the train-pipe. The reservoir
then malkes a draft on the train-pipe and the
train-pipe pressure would drop were it not
for the presence of my automatic confroller,
which.maintains the train-pipe pressareat the
point necessary for a desired brake-pressure
In spite of any drafts which the reservoir
may at the same tiime malke on the train-pipe.

What I claim as new, and desire to seenre
by Letters Patent, is—

1. The combination with a Dbrake and a
source of alr-pressure, of an inlet-valve be-
tween said source and the brake-cylinder, an

]

X ]

exhaust-valve for the cylinder, an operating-

stem for the said valves, two pistons secured
to the said stem' at succeeding points, two
cylinders in tandem inclosing the said PIS-
tons respectively and three additional sources
of pressure acting upon the said pistons and
controlling the said valves, one source being
the brake-cylinder, the second being a stand-
ard source of pressure acting in opposition to
the brake-cylinder pressure and the third e-

ing the train-pipe acting in opposition to tho

constant pressure and in conjunction with the
brake-cylinder pressure.

2. Thecombination with a brake and an aux-
liary reservoir of an inlet-valve between said
reservoir and the brake-cylinder, an exhaust-
valve for the cylinder, an operating-stem for
the said valves, two pistonssecured to the said
stem at succeeding points, two eylinders in
tandem inclosing the said pistons respecti vely
and three sources of pressure additional to the
auxiliary reservoir and acting upon said DIS-

‘tons to control the said valve, one source be-

ing the brake-cylinder, the second being a
source of standard pressure acting in oppo-
sition to the brake-cylinder pressure and the
third being the train-pipe, its pressure acting
I opposition to the constant pressure and in
conjunction with the brake-cylinder pressure.

3. The combinationin a brake system, with
an auxiliary reservoir of a triple valve con-
talning a slideway communicating with the
said reservoir, a valve-slide therein, a cylin-
der disconnected from said slideway, but
communicating at one end with the brake-

75
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cylinder and at the other end with the atmos-

phere, a piston in said cylinder mechanically

connected with the valve-slide, a second cyl-

inder also out of communication with the said

slideway, but connected at one end with the
train-pipe and at the other end with a source

of constant pressure and a second piston also

connected mechanically with the valve-slide.
4. The combination in an alr-brake system
of an auxiliary reservoir and a triple valve con-

~ taining the following elements, to wit: a slide-

15

20

way communicating with the auxiliary reser-.

voir, avalve-slide therein controlling the com-
munication between it and the brake-cylinder,
a valve-stem extending through the wall of

said slideway into an adjacent cylinder and pro-
vided with packing to seal the opening through
which it passes, a piston in said cylinder sub-
jected on one side to the brake-cylinder pres-
sure, a second cylinder into which the said stem

also extends, with a surrounding. packing, a
piston in said second cylinder subjected on one

- side to the train-pipe pressure, and a source of

30

35

standard pressure acting upon the opposite
side of the said second piston. _—

5. The combination in an air-brake system,
of an auxiliary reservoir and a triple valve

“communicating with the auxiliary reservoir,
‘the train-pipe and the brake-cylinder, and con-

taining a slideway for the main valve, a valve-

stem extending through the wall of said slide-
way,a packing for sealing the opening through |

which it passes and operating-pistons for the
said valve subjected to the differential pres-

sure of the train-pipe and brake-cylinder act-
ing togetherin opposition to the standard pres-

~sure. . .

40

50
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6. The combination in a brake system of a
triple valve, an auxiliary reservoir, a brake-

cylinder and a train-pipe, the said triple valve
containing a slideway for the main valve-slide,

two cylinders with valve-operating pistons

therein respectively, one cylinder communi-

cating at one end with the brake-cylinder and

at the other with the atmosphere, and the other
cylinder communicating .at ‘one end with the
train-pipe and provided at the other end with

a source of standard pressure independent of
the pressure in the auxiliary reservolr.

7. A triple valve containing a slideway, a
valve-slide B therein, a cylinder separated
from said slideway by an intervening wall and
a piston in said cylinder subjected to the differ-
ential effect of the brake-cylinder pressure and
a standard pressure independent of the pres-
sure in the auxiliary reservoir. )

8. A triple valve containing a slideway, a

duct connecting sald slideway with an auxil-
iary reservoir, an additional duct connecting

the suxiliary reservoir with the train-pipe,

a check-valve in said last-mentioned duct, a

“valve-slide in said slideway and an operating

device for said valve-slide subject to the difier-
ential effect of the brake-cylinder pressure and
a standard pressure. I

-~ 9. Atriplevalve containing inlet and outlet

5

duets for the brake-cylinder, opening and clos-
ing devices for said ducts, a pressure-governor

controlling said devices in accordance with the

differential effect of  the brake-cylinder pres-
sure acting in opposition to a standard pres-
sure, an emergency device differentiating the
service traverse from the emergency traverse
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of the apparatus and means for adjusting the

said standard pressure by the train-pressure.
10. A triple valve containing a valve-slide

75

controlling the inlet and outlet passages of the

brake-cylinder, an emergency-spring having

a tension less than the force of the emergency
movement of the valve-slide, an emergency-

valve, and an operating device for the said
valve-slide controlled by the differential effect
of the brake-cylinder pressure acting In op-
position to a standard pressure. =

~11. A triple valve containing an outlet-
duct for the brake-cylinder, an inlet-duct lead-
ing to said cylinder from the auxiliary reser-
voir, opening and closing devices for said

80

ducts, operating-pistons for said devices sub-

ject to the brake-cylinder pressure, the train-

pipe pressure and a standard pressure, an

emergency-spring differentiating the service

Qo

traverse from the emergency traverse of the

apparatus, an emergency-valve for the train-

pipe and means for adjusting the said standard
pressure by the train-pipe pressure.

12. A triple valve containing a slideway

communicating with an auxiliary reservoir,
a valve-slide thereon, inlet and outlet ducts

for the brake-cylinder controlled by said slide,

a piston secured to said slide, a cylinder sur-
rounding said piston and communicating at
one end with the brake-cylinder and at the
other end with the atmosphere, a second pis-
ton also secured to said slide, a cylinder sur-

rounding said second piston and communicat-
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ing at one end with the train-pipe and at the
other end with a standard pressure, an emer-

gency-spring having its tension independent
of the variable air-pressures and a duct con-

necting the auxiliary reservoir with the said

train-pipe and containing a check-valve per-
mitting air-flow in one direction only. ..

13. The combination in an alr-brake system
of a main source of compressed air, a train-
pipe, an intervening controller containing («)
inletand exhaust valves, (b) operating devices
for said valves controlled by the differential
effect of the train-pipe pressure acting 1n op-
position to a standard pressure and (¢) means

for manually controlling the said standard

pressure, a local auxiliary reservoir, a brake-
cylinder, a source of standard pressure and a
triple valve containing (@) a feed-duct between
the said train-pipe and the auxiliary reser-

voir, (b) a check-valve in said duct, permitting

the flow of air in one direction only, (¢) inlet
and exhaust valves for the brake-cylinder,
operating devices for said valves vibrating

| between the opposing brake-cylinder and

-
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standard pressures and means for
the said

pressure.

14. The combination in an air-brake system
of a main source of compressed air, a train-
pipe, an intermediate controller containing an
automatic pressure-governor having its stand-
ard manually adjustable, an auxiliary reser-
volr and a triple valve containing (¢) inlet and
exhaust ducts forthe brake-cylinder, (») open-
ing and closing devices for said cduets, (¢) an
automatic governor for said devices controlled
by a source of standard pressure, (/) means
for adjusting said standard pressure by the
train-pipe pressure, (¢) an emergency-spring
having a tension less than the force of the
emergency movement of the apparatus and
(f)an emergency-valve for the train-pipe op-
erated Dy said emergency movement.

15. A triple valve containing a slideway, a
valve-slide B therein controlling the inlet and
exhaust ports of the brake-cylinder, an oper-
ating-stem for said valve-slide passin gthrough
a permanently-ticht opening in the wall of
the slideway, and operating devices for said
stem controlled by the differential effect of
the brake-cylinder pressure balanced against
a standard pressure.

- 16. A triple valve containing a slideway, a
valve-slide therein controlling the inlet and
exhaust ports of the brake-cylinder, a cylin-
der adjoining said slideway, a piston therein.
a stem joining said piston to the valve-slide
and passing into the slideway through a per-
manently-tight opening, a second cylinder, 4
piston therein also acting on the valve-slide,
a source of standard pressure and ducts de-
livering to the said pistons in opposition both

adjusting
standard pressure by the train-pipe

the brake-cylinder pressure and the standard
pressure. |

17. A triple valve containing a slideway, a
valve -slide therein, a spring between said
valve-slide and one wall of its slideway, a stem
for said valve, two pistons in separate cylin-
ders secured to said stem and a ylelding joint

Hfor permitting the free movement of the pis-
tons and valve-slide. -

18. A triple valve containing a slideway, a
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valve-slide therein, an operating valve-sten
passing through a tieht opeming mto said
slideway, and secured to the valve-stom by a
yielding joint.

19. A triple valve containine a shdeway, a
valve-slide therein, an ope ating-stem for said
slide passing into the shideway through a per-
manently-tight opening, an operating device
therefor governed by the resultant offect of
the brake-cylinder pressure halancod aoamst
a standard pressure, a feed-duect from {he
train-pipe leading to the auxihiary reservoir
and a check-valve in said duet permitting air-
flow in one direction only.

20. A triple valve containing a shideway
and a valve-slide therein controlling the inlet
and exhaust ports of the brake-cyling or, the
sald slideway having a normally open coni-
munication with the auxiliary reservoir and
a permanently-tight opening contaming the
operating-stem of said valve-slide.

21. Inanair-brake system, the combination
with a train-pipe, of a brake havine its de-
grees of pressure determined thereby, an aux-
ihary reservoir charged from the said trajn-
pipe simultaneously with such determination
ot the degree of brake-pressure. and an auto-

matic supply-valve for the train-pipe acting

to maintain the pressure desired on trajn-
pipe and brake, in spite of the simultancous
draft by the auxiliary reservoir.

22. In an air-brake system the combination
with a train-pipe of an auxiliary reservoir, a
brake-cylinder, valves for said cylinder held
closed by the train-pipe pressu I'c acting in op-
position to an adverse pressure, a connection
between the said train-pipe and auxiliary res-
ervolr acting simultaneously to charge the
reservolr and an automatic supply-valve for
simultaneously charging the train-pipe. i

In witness whereof T have hereunto sctmy
hand, this 30th day of December, 1902, hefore
two subscribing witnesses.

JAMES If. McELROY.

Witnesses: -
Erxust D. Jansew,
Brurair CarLi.
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