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To all whom 1t may conéem: o
Be it known that I, IIARoLD ROWNTREE, &

citizen of the United States, residing at Chi-

cago, in the county of Cook, State ot Ilinois,
have made a certain new and useful In-
vention in Air-Brake-Control Mechanism, of
which the following is a speciiication.

This invention relates to air brake control
mechanism and particularly to the engineer’s
control valve mechanism by which the sup-

ply of pressure to the brake cylinders is con- |

trolled. |

The object of the invention is to provide
an air brake control mechanism wherein the
position of the control valve operating han-
dle determines and controls in exact relation
the train pipe pressure irrespective of leaks,
wherever they may occur, and regardless of
variations in the main tank pressure.

A further object is to provide means by the
conjoint, action of Whj('fl_ the pressure main-
tained in the train pipe always bears a defl-
nite relation with ref%rence to the position
oceupied by the contral valve operating han-
dle, thereby enabling the engineer to aﬁways
know by reference to the position of his con-
trol valve operating handle, the exact degree
of train pipe pressure.

Other objects of the invention will appear
more fully hereinafter. |

The invention consists substantially in the
construction, combination, location and rela-
tive arrangement of parts, all as will be more
fully hereinafter set forth, as shown in the
accompanying drawings, and finally pointed
out in the appended claims.

In the accompanying drawings,—F1igure 1
is a view in section of a construction of con-
trol mechanism embodying the principles of
my invention. Fig. 2 is a similar view show-
ing a modified arrangement embraced within
the spirit and scope of my invention. Ifgs.
3 and 4, are views similar to Fig. 1 showing
the parts in different positions under differ-
ent operating conditions. |

The same part is designated by the-same
reference sign wherever 1t occurs throughout
the several views. '

In carrying out my invention in its broad-
est scope, 1 propose to provide means ar-
ranged to oppose the train pipe pressure and
to utilize the conjoint action of such pressure
and the opposing means to effect the desired
valve control. |

In another aspect, or statement of the

principles of my invention, I propose to pro-

vide a movable fulerum for the valve control
devices, the movement of such fulcrum being
controlled conjointly by the train pipe pres-
sure and an opposing pressure, whereby a
definite relation is maintained between the
Eomtion occupied by the valve operating

andle or to which the handle may be moved,
and the train pipe pressure, regardless of the
length of time such handle may occupy such
position and regardless of whether sucﬁ han-
dle is moved to a position which will increase
or will decrease the previous pressure, or
whether or not leakage occurs at any point in
the system. _

These broad principles of operation may
be carried out in many specifically different
constructions and arrangement of devices.
While, therefore, I have shown various forms,
constructions and arrangements of devices,
for accomplishing the objects and purposes
of my invention, and will presently describe
the same in detail, I desire it to be under-
stood that in its broadest scope my invention
is not to be limited or restricted to the exact
details shown and herein described.

In the drawings reference sign A, desig-
nates the valve casing, B, the train pipe, C,
the pressure or train pipe supply port, D, the
exhaust port, E, the valve for controlling
said ports and F, the valve operating handle.
This handle is pivotally mounted as at 5, and,
instead of being directly connected to the
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valve E, said handle is connected by means °

of a pivoted link 6, to one end of a rocking

arm 7, the other end of said arm being piv-

otally connected as at 8, to one end of lever
9, pivotally mounted as at 10, intermediate
its ends. A rod 11, connects the valve K to
the arm 7, at a point intermediate the ends
of the latter. If the lever 9 afforded merely
a fixed support about which the arm 7 rocks
on the pivot 8, then the valve L, would oc-
cupy whatever position to which it may be
moved by the rocking of the control handle,
and consequently the system would be sub-
ject to the variation in the train pipe pres-
sure due to leaks, and the resulting pressure
would depend on the length of time the
handle was maintained in one position, and
no definite relation between the position of
the valve operating handle and the train pipe
pressure could be maintained. Therefore, 1n
accordance with my invention, 1 propose to
employ the conjoint action of the train pipe
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7, voeks that the desired relation of the

pressure, and an opposing force to effect such
a shifting of the ful('.rum about which the arm
081~
tion of the valve operating handle and the
traim pipe pressure is maintained whether
leaks oceur “or not, and regardless of the
length of tinne the control handle remains in
1ts position and whatever may be tne varia-
tion i the main tank pressure.  In one form
of apparatus embodying this idea 1 employ
a piston 12, arranged to operate in a cylinder
13, which said piston {its tightly, and which
cylinder is open to the atmosphere at one end
as at 14, and to the train pipe pressure at the
other end, whereby said piston i1s always sub-
jected to the train pipe pressure. This pis-
ton 12, is connected through a pivoted link
15, to the end of lever 9, on the opposite side

of the pivot 10, of said lever from the ful-
crum of arm 7, the point of pivotal connec-

tion of said link and lever being indicated at
16. The opposing {)ressure, that 1s, the
pressure which I employ in opposition to the
tramn pipe pressure, and by the conjoint ac-
tion of which in connection with the. train

pipe pressure, I secure the objects and accom-

plish the purposes above noted, 1s also ap-
plied to the lever 9, at the point 16, and pref-
cerably in a line at right angles to the direction
of movement of the piston 12. This oppos-

ing force or pressure may be in many differ-

ent forms. Instead of employing main tank
pressure for this purpose, although such pres-
sure 1s well adapted to the same, I prefer to

employ a spring pressure for the reason that |

thereby 1 avoid the variation and uncertain-
ties of action of the apparatus resulting from
variations in the main tank pressure. Where
a spring is employed it may be arranged in
many specifically. different ways. In the
form shown, to which, however, my inven-
tion is not to be limited or restricted, I ar-

range a loose piston 17 1u a cylinder 18, the

looseness of said piston within the cylinder
enabling the train pipe pressure to equalize
orr opposite sides thereof, and I interpose a
spring 19, between the outer face of said pis-
ton and the end wall of said cylinder. The
1ston .1s connected by
means of a pivoted link 20 to the lever 9, at
the point 16. '

It will be observed that the train pipe

- pressure is opposed by the tension of spring

-
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19, and consequently when the train pipe

pressure Increases, 1t tends to move the piston
12, downwardly and thereby also moves the
piston 17 outwardly and to further compress

the spring 19. . The more this spring is com-
ressed, the greater will be its resistance to
urther compression, and the further pis
12, moves downwardly, the greater the lever-
age the spring actuated piston 17 has over the

pressure actuated piston 12, and therefore, |

an increase or decrease in the train pipe pres-

}{iston |

890,931

one limit or the other, of its movement, but
will only cause sufficient movement to bal-
ance the action on lever 9, of the pressure
actuated piston and the spring actuated pis-
ton. A further merease or decrease of train

ipe pressure will cause -a new position of

-Ever 9, to be taken up, so that there will be

a delinite position of lever 9, for every definite
degree of train pipe pressure. Whenthetrain
pipe pressure 1s at its maximum, then the

piston 12 is held 1n the linit of its movement,

in the cylinder 13, and consequently the
lever and hence also the fulcrum point 8, of
the arm 7 are held in their extreme fixed posi-
tion and relation. This is the position of the
parts shown in Fig. 1, wherein the valve oper-
ating handle F, is shown standing in its po-
sition of *‘extra pressure’”’ meaning, thereby,
that an extra degree of pressure is being sup-
plied to the drain pipe. s
- It should be understood that the wording
on the quadrant of the control handle, as in-

‘dicated in the drawing, is adapted especially

for the use of a controlling mechanism in
connection with an indirect air brake system,

trol handle may be utilized for the purpose of
charging the auxiliary tanks with additional
'lpressure. 1 do not desire, however, to be
imited or restricted in this respect, as the
“extra pressure’’ position of the control
handle, or rather the pressure condition re-
salting from such position may be utilized
for any other desired or convenient purpose.

While 1 have described my improved con-
trol mechanism in connection with air brake

70
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and the ‘“ extra pressure”’ é)osition of the con-
e

35"
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mechanism, I desire it to be understood that

such control mechanism is not to be limited

or confined to such use, but is equally well

ada,(fted for any other purpose where it is de-
sired to control the resulting pressure by the
position of the control handle, that is, where
the pressure condition bears a definiterelation
witl respect to the position of the contrcl
handle, regardless of the time it may occupy
such position, and regardless of leaks in the

system. - Itisalsoobviousthat a control mech-

anism embodying the principles of my inven-
tion 1s equally well adapted for use in con-
nection with the control of direct pressure
systems of air brake devices as with indirect
systems, and therefore, while the quadrant,
as shown in the drawing, is marked for use on
the indirect system, whereby ‘‘extra pres-
sure’’, means extra pressure in the auxiliary
tank, “‘running position’’ means no pressure
on the brakes, ‘“brake cylinder 15 1bs.”’,
means that the corresponding position of the
control handle will maintain a sufficient pres-
sure 1n the train pipe to cause a brake cylin-

der pressure of 15 pounds to be applied, and
so on, still 1t 1s obvious that the quadrant

may be otherwise suitably marked where the

o { control mechanism is employed in connection
65 sure will not cause the lever 9, to move to | with a direct system, or for any other purpose
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where a pressure is required which is con-
stant for each position of the control handle,

such pressure varving with the position of

the handle. If, however, the train pipe pres--

sure is reduced to a point below the power or

force exerted by the spring 19, or other op-

posing medium then, and in exact roportion
or relation to the differences of such pressures
or . forces, the point 16, is varied, thereby
rocking lever 9, to a greater or less degree,
and hence correspondingly varying or shift-
ing the fulerum point 8, of arm 7, and thereby
effecting control of the valve K so that the
osition occupied by the valve operating
E&ndle will bear a
to the train pipe pressure, and hence also to
the brake applying pressure, or otherwise the

latter is inversely proportional to the former.

In this connection I desire 1t to be understood

that while a train pipe pressure controlling
mechanism embodying the principles of my
invention is well adapted for use 1n connec-
tion with a wide variety of difierent arrange-
ments of brake cylinder pIressure controlling
mechanisms, in practice I prefer to employ
said train pipe pressure controlling mechan-
ism in connection with a brake cylinder pres-
sure controlling mechanism wherein the
pressure supplied to the brake cylinder 1s

always in inverse proportional relation with:

respect to the train pipe pressure. Such a
brake cylinder pressure controlling mechan-
ism is shown, described and claimed 1n my
pending application Serial No. 365,501, iled
March 30, 1907. In this case, therefore, the
position of the control handle I, always
hears a definite relation to the pressure in the
brake cylinder by establishing a correspond-
ing or condition of traln pipe pressure, and
irrespective of leakage at any point in the
system. |

In the operation of the device the rocking
movement of lever 9 always tends to move
the valve to lap or closed position with refer-

s ence to both ports C, D. Thus, suppose

with the ports occupying the relative posi-
tions shown in Fig. 1, which is the position of
extra pressure, as indicated, it is desired to
reduce the pressure in the train pipe so as to
produce a pressure in the brake cy inders of,
say, fifteen pounds. In such case the oper-
ating handle F, is moved to the position in-
dicated in the Fig. 3, thereby rocking arm 7,
in a direction to shift the valve ki, to uncover

5 exhaust port D. Therefore the train pipe

pressure 1s instantly reduced and hence en-
abling the opposing spring 19, to rock lever
9, thereby shifting the fulerum 8, of arm 7, in
o direction tending to return or restore the
valve E, to closed position with reterence to
exhaust port D. This closing movement of
the valve will continue, without however af-
fecting the position of the operating handle,
unltil the valve E occupies such position as
will e

fixed and definite relation:

N

Tect the desired condition of train pipe |

8

pressure to cause to be -Sllp lied fifteen
ounds of pressure to the brake cylinder.
ow suppose it is desired to attain a

such case the operating handle I, is moved to
the proper point corresponding to that pres-
sure, as indicated in Fig. 4. This movement
of the handle operating through link 6, arm 7,

ressure .
of seventy pounds in the brake cylinders. 1n

70

and rod 11, effects a movement of valve E, to -

ogen\t‘he exhaust port D, the arm 7 rocking
about its fulerum point 8. ~ As the pressure in
the casing A, that is, the train pipe pressure

79

begins to fall, the piston 12 is raised through -

the increasing preponderance of the force op-

posing the train pipe pressure afforded by

spring 19, or other medium employed for such
purpose, thereby rocking lever 9, and hence
shifting or moving the fulcrum 8, of arm 7, so
as to tend to again close the exhaust port D.
This closing tendency is maintained until the
valve E attains such position as will maintain

the train pipe pressureatsuch pointastocause

seventy pounds pressure in the brake cyln-

der. In this manner a definite relation 1s al-
ways maintained between the position occu-
pied by the valve operating handle and the

train pipe pressure, and hence, also of the

brake cylinder pressure irrespective of the
length of time the handle occupies any par-
ticular position to which it may be moved,
irrespective of variations of main tank pres-
sure and irrespective of any leakage that may
occur at any point in the train pipe. Of
course the position to which the operating
handle may be moved to secure any desired
train pipe pressure may be indicated by a
quadrant, or otherwise, as may be desired,
and as indicated in the drawings. 1In case a
quadrant is used it may be of the usual con-

struction such as is employed in connection
| with control mechanisms, the handle bemng

held in each of its positions of adjustment.
In Fig. 2, T have shown u modified arrange-

‘ment for accomplishing my objects and pur-

Eoses, and which is included within the
road scope and purview of my invention,
and wherein the pressure valve 1s connected
so as to operate on a direct system. In this
form of apparatus the operating handle G, is
suitably connected by a rod connection H, or
otherwise, to one end of rocking lever J. To
the other end of said lever J, is pivotally con-
nected a rod K, which forms a connection
with a diaphragm S, arranged to be acted
upon by the train pipe pressure. 1r
diate its ends the lever J, is pivotally con-
nected by means of a rod I, to a piston valve
M, arranged to control the pressure supply
Fort N, the brake cylinder pressure control-
ing port O, and the exhaust port . The
valve M, is hollow and is provided with the
openings R, therethrough at a pomnt to coop-
erate with the pressure supply port N,
when said valve is moved 1nto tﬁe proper po-
sition. In this position of the parts shown

Interme- -
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cylinder. _
ply the brake cylinder with a certain degree

4

the brake eylinder pressure controlling port
(), 1s opened to exhaust.
tains where there is no pressure in the brake
Now supPose 1t 1s desired to sup-

ol pressure. The handle G, is rocked to the
required position corresponding, in accord-
ance with the principles of my invention, to
the required pressure to be developed in the
brake cylinder.

fulerum, thereby shifting the valve M, into
position to close the exhaust port B, and to
open the pressure suplply port N through the
valve to "r!he brake eylinder pressure control-
ling port O, and also to the diaphragm S.
This diaphragm thereupon acts to move the

fulerum T, of lever J, and consequently, also,

the valve M, into such relative position as to

cause the brake cylinder pressure to attain

the desired degree as indicated by the posi-

tion of the handle G. In this manner, as in
the case of the construction disclosed in Flgs.

1, 3.and 4 a definite relation is always main-
tained between the position occupied by the
valve operating handle and the brake cylin-
der pressure, Irrespective of the length of
time the handle occupies any particular posi-
tion to which it may be moveg, and irrespec-
tive of any leakage that may occur at any
point n the system in connection with which
the apparatus 1s employed. o

- From the foregoing descripton it will be
seen that the desired relation is established

between the position oc,cugied by the valve

operating handle and the degree of pressure
maintained in the brake cylinder, regardless
of whether such handle is moved to increase
or decrease the previous pressure, and re-
cardless of leaks. "

It will be seen that the effect produced.

upon the valve by the movement of the op-

erating handle to any position is controlled

and automatically counteracted by the con-
joint action of the train pipe pressure and an
independent opposing force and medium,
which conjoint action, in the performance of
1ts function, 1s always proportional and in
deiintte relation to the degree of pressure in
the brake cylinder corresponding to the posi-
tton of the control handle, and that if air
leaks into or out of the system the valve au-
tomatically adjusts itself without any move-

- ment of the operating handle to compensate

e

for the variation due to such leak thereby

maintaining the brake pressure uniform and
constant and 1n true correspondence and re-
lation with the position of the handle.

It will also be seen-that an engineer’s con-
trol valve embodying in its construction the
principles of my invention is applicable alike
to direct as to indirect or exhaust systems.

Having now set forth the object and na-
ture of my invention and various construe-

65 tions embodying the principles thereof, and

This condition ob-

. This movement of the han-
dle G, rocks lever J, about the point T, as a

890,931

| having explained such constructions, and the

purposes, function and mode of operation

- thereof, what 1 claim as new and useful and

-

of my own invention
Letters Patent 1s:—

1. In a pressure controlling 'mechanism, a

valve, an operating handle, intermediate de-
vices connecting sald handle and valve, and

, and desire to secure by

70

means_controlled conjointly by the pressure

controlled by said valve and an independent
force for automatically shifting said connect-

Ing devices whereby said pressure and the po-

75

sition of the operating handle always bear a

definite relation. I
2. In a pressure controlling mechanism, a

80

valve, a control handle, pivoted connections

between said handle and valve, and means
actuated by the conjoint action of the pres-
sure controlled by the valve and an inde-
pendent force for controlling said pivoted
connections whereby the resulting pressure
bears a defimte relation to the position of the
control handle. o

3. In a pressure controlling mechanism, a

valve, a control handle connections between

sald valve and handle, and means also con-

nected to said valve and operated conjointly
by the pressure medium controlled by said

valve and an independent opposing force for-

automatically varying the position of the
valve. '
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4. In a pressure controlling mechanism, a

valve, an operating handle connected there-

to, and means connected to said handle con-

necting means, and controlled conjointly by

the pressure and an independent force for
maintaining a definite relation between such

pressure and the position of the handle.

5. In a pressure controlling mechanism, a
valve, an operating handle connected there-
to, and means connected to said handie con-

100

necting means, and controlled conjointly by

the pressure medium and a spring, for main-
talning a definite relation between such pres-
sure and the position of the handle.

6. In a pressure controlling mechanism, a
valve, an operating handle therefor, a mov-

able fulerum codperating with said handle to

control the movements of said valve, and
means actuated by the pressure medium and
an 1ndependent opposing medium for auto-
maticalﬁr shifting said fulerum.

7. In a pressure controlling mechanism, a

- 110

115

valve, an operating handle therefor, connec-

tions between said handle and valve, a mov-

1290

able fulerum for said connections, and means

operated conjointly by the pressure medium

and an independent force for controlling the

position of sald fulerum, whereby the pres-
sure always bears a definite relation with ref-
erence to the position of the control handle.

8. In a pressure controlling mechanism, a

valve, an opersting handle therefor, and
‘means also connected to the valve operated
| by the conjoint action of the air pressure 130
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controlled by said valve and an independent | sure and an opposing force for automatically

opposing pressure, for regulating the position
of the valve.

9. In a pressure controlling mechanism, a
valve, an operating handle therefor, a rock-
ing arm interposed in the connection between

the operating handle and the valve, and
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means operated by the conjoint action of the
pressure controlled by the valve and an op-
posing spring for automatically shifting the
fulerum of said arm, whereby the position of
said handle always determines the pressure
controlled by the valve.

10. In a pressure controlling mechanism, a
valve, an operating handle, a rocking arm in-
terposed in the connection between the oper-
ating handle and the valve, and means con-
trolled by the conjoint action of the air pres-

sure and an independent opposing force, for |

rocking said arm.

11. In a pressure controlling mechanism, a
valve, an operating handle and means con-
trolled by the conjoint action of the air pres-
sure and an independent opposing force tend-
ing to restore said valve when moved by said
handle.

12. In a pressure controlling mechanism, &
valve, an ogerating handle, and means con-
trolled by the conjoint action of the air pres-
sure and an independent opposing spring
tending to restore the valve to closed posi-
tion when moved by said handle.

13. In a pressure controlling mechanism, a
valve, an operating handle, connections be-
tween said handle and valve, and arranged to
be acted upon by the pressure controlled by
said valve, and independent means also ar-
ranged to act upon said connections in oppo-
sition to said pressure. ' -

14. 'In a pressure controlling mechanism, a
valve, an operating handle, connections be-
tween said handle and valve, and arranged to
be acted upon by the pressure controlled by
said valve, and a spring also arranged to act
upon said connections In opposition to said
pressure. .

15. In a pressure controlling mechanism, a
valve, an operating handle, a rocking arm, to
which said handle is connected, a rod con-
necting said arm and valve and means con-

trolled by the conjoint action of the air pres- |

rocking said arm. .
16. In a control mechanism for air brake

systems, a valve, and means for controlling
said valve solely through the conjoint action
of a control handle, the train pipe pressure,
and an independent force arranged to oppose

such pressure. |
17. In a control mechanism for air brake

systems, a valve, an operating handle, a piv-

oted lever, an arm pivotally connected to one
end of said lever, connections between said
lever and the valve and handle respectively,

and means actuated solely by the pressure
controlled by said valve and an independent
foree for automatically rocking said lever.

18. In a pressure controlling mechanism, a
valve, an operating handle, a pivoted lever,
an arm pivotally connected to one end of
said lever and having connections with said
handle and valve respectively, and means
for rocking said lever under the control of the
pressure and an opposing force. -

19. In a control mechanism for air brake
systems, a valve, an operating handle, a piv-
oted lever, an arm pivotally connected to one
end of said lever, and having connections
with said handle and valve respectively, a
piston operated on by the train pipe pressure,

and connected to the other end of said lever,

50
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and a spring arranged to oppose the action ol

the train pipe pressure. _
20. In a pressure controlling mechanism, a
valve casing having cylinders arranged In

angular relation with respect to each other,
Eistons for said cylinders, one of said pistons

eing acted upon by the pressure in said cas-
ing, & spring acting upon the other of said
pistons, a control valve, an operating handle
therefor and connections between said pis-
tons and valve for automatically controlling
the latter.
In testimony whereof 1 have hereunto set
my hand in the presence of the subscribing
witnesses, on this 28th day of March A. D,

1907.

HAROLD ROWNTREE.

Witnesses:
JOSEPH KLEIN,
S, E. DARBY-
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