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To all whom it may concern:

Be it known that T, Lewrer W. BAxeor, a
citizen of the United States, residing at
Wilmington, in the county of New Hanover
and State of North Carolina, have invented
certain new and useful Improvements in
Automatic Air-Governors; and I do declare
the following to be a full, clear, and exact
description of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same.

My invention relates to automatic control-
ling “devices for air brake systems and par-
ticularly to that class of systems which
are uzed upon trolley cars and the like,
although the same may be used in connection
with locomotive systems.

The object of the invention is to provide
a cheap and efficient device of this character
which will occupy small space, withstand
excessive pressures, and at the same time,
automatically control the supply of fluid to
the tank or reservoir.

A further object of the invention is the
provision of means for adjusting the ten-
sion or pressures at which the device oper-
ates and to also adjust the exhaust of the
device so that it may operate upon a de-
crease of pressure from one pound down to
thirty or forty pounds.

A still further object of the invention is
the provision of means for disrupting the
arc at the switeh contacts of the motor.

With the foregoing and other objects In
view, the invention consists of certain novel
features of construction, combination and
arrangement of parts, as will be more fully
described and particularly pointed out in
the appended claims.

Tn the accompanying drawings, Figure 1
is a diagrammatic view; Fig. 2 is a side
elevation; Fig. 8 is an end elevation; Fig. 4
is a top plan view; Fig. b, a vertical longi-
tudinal sectional view in normal position;
Fig. 6, a similar view with the controller
and switch in the alternative or operated po-
sition; Fig. 7 is a horizontal section on the
line 7—7 of Fig. 5, and, Fig. 8 is a vertical
transverse section on the line 8—8 of Fig. &.

Referring more especially to the drawings
and particularly to Fig. 1, 1 represents a
suitable source of energy such as a battery,
which is connected upon one side by a wire
to the motor 3 which may be of any suitable
type for alternating or direct current, and
of any suitable horse-power which may be
deemod desirable for the proper operation
of the pump 4. The remainder of the cir-
cuit constitutes a feed wire 5 which leads to
the switch 6 and a return wire 7 connected
to the opposite side of the battery.

The controlling device is represented gen-
erally by the letter C and is fed with com-
pressed air from the main tank 8 by & pipe 9.
This pipe is provided with a check valve
10, as is usual, and the feed pipe 11 from
the pump is also provided with a similar
check valve 12. To conventionally illustrate
the general plan of such structures, I have
illustrated a pressure gage 13 connected to
the pipe 9 by a pipe 14, and having the pres-
sure therein controlled to the gage by a
valve 15.

The controller C is mounted upon a suit-
able base 16, which is preferably secured to
some suitable support upon the car either in
the position shown or in an inverted posi-
tion, as may be deemed desirable. Secured
to the base 16 is the main cylinder 17 which
is connected to the supply pipe 9 from the

yeservoir 8. This cylinder has mounted for

veciprocation within its body a piston head
18 which is normally held against the rear
end of the cylinder by a spiral spring 19,
surrounding the piston rod or projector 20.
Tn order to adjust this spring, I provide a
threaded plug 21 seated in the forward end
of the cylinder and having at its forward
end a washer or disk 22 adapted to bear
against the spring. If the spring in the
cylinder is constructed so as to Tesist a pres-
gure of forty pounds, the spring may be
further tensioned by use of the plug 21 so
as to increase its resisting capacity for vary-
ing pressures up to one hundred or more
pounds.

The upper part of the cylinder is flattened
out into a veceiving flange 23 on either side
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of the cylinder so as to receive the packing
24, which lies between the main and the
auxiliary cylinder 25. The upper part of
the cylinder is preferably vecessed ns at 26
$0 a5 to receive the sliding gnide 27, which
is also thick enough to enter a similar re-
cess 28 formed in the bottom of the auxil-
iary cylinder. This auxiliary eylinderis also
provided with a piston head 29 which is nor-
mally held against the rear end thereof by
a spiral spring 80, surrounding the piston
rod 31, which extends some distance beyond
the end of the cylinder and has its end ax-
ranged in an apertured sleeve 82 which is
supported by o hovizontal rod 23 carried
upon the top of the main eylinder and se-
cured thereto by screws or bolis 84.

The outer end of the piston rod 31 is
closed and a suitable opening 85 iz made
adjacent its end which is covered when the
piston head is in normal positicn by
mner part of the sleeve and, when in oper-
ated position, by the outer portion of the
sleeve, the aperture 36 of the sleeve being
formed intermediate its ends for a purpose
which will be hereinafter described.
tending upwardly from the base on either
side thereof are insulated posts or pillars
37, which support the contact terminals 38
and 39 of the switch 6. These terminals
have svitable binding posts connected {here-
to as shown which serve to hold the line
wires 5 and 7 and are of any a pproved type.

The switch lever is connected to the piston
rod 31 in the following manner. An adjust-
able collar 40 is secured to the piston rod
31 Intermediate the sleave 32 and the auxil-
iavy eylinder 25 by a set serew 41, This col.
lar depends from the piston rod and hag
forwardly projecting arm 42 which has piv-
oted to it the Iinks 43 of Insulating material,

e

Hx-

80 as to connect the sim with the switeh
blade 6. These links have preferably a

number of holes forimed in them so
malke the adjustment complete and are made
of insulating wmaterinl to avoid : short
cireniting of the current frem the battery
or source of energy. i

In operation, the auxilinry piston, at a
certain pre-determined time which will be
explained hereinafter, veceives an equal
amount of pressuve with the main piston and
as this would be gradually applied as the
maln piston meves forward under increased
air supply from the veservoir, the piston rod
81 would wove forward gradually and un-
cover the opening 33 therein, so as'to permit
the exhaust of the air. Tf the air were Sup-
blied rapidly enough to both pistons, it
would continue to exhaust through the open-
ing 85 and the action of the machine wounld
amount to practically nothing., It will he
seen thervefore that the piston rod 31 has to
be held inactive until the full pressure af
which the device is to be released is present

as to
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| behind both pistons. At this timeé, the pis-
ton rod 31 must be released so as to be rap-
idly forced forward and cut off its exhaust
through the port 23 after a rapid blast there-
from upon the switch 6. For this purpose I
provide a pair of ears 44 between which is
pivoted a spring-pressed catch 45 adapted to
take over the forward edge of the collar 40
and normally hold the piston rod 31 with its
port 35 covered by the inner end of the
sleeve 32.  In order to trip this catch at the
proper moment, I arrange an adjustable de-
tent 46 which is secured to a pivoting shaft
47 in dine with the piston rod 20 so as to be
engaged thereby after a predetermined travel
of the piston. This shaft has alsc secured
to it a tripping lever 48 which is normally
held beneath the catch and is actuated to
throw the catch out of engagement with the
collar 40 when the piston engages the de-
tent 46,

The main cylinder is provided with an
exhaust port 49 which is located beyond the
extreme movement of the piston 18 so as
106 to be permitted to take off any pressure
‘rom the main cylinder while the main pis-

ton 1s moving forward or in its stationary
1

bl

position.
The slide 27 which is mounted in the re-
cess 26 and the recess 28 is provided at its
forward end with a downwardly extending
fug 50 which is rounded to fit the piston 18
and is adapted to seat closely within the out-
let port 51 formed in the cylinder 17. This
outlet port communiecates with a similar out-
let port 52 located in the auxiliary eylinder
25 so that after a predetermined movement
of the piston 18, pressure is admitted to the
auxiliary cylinder from the main cylinder.
In ovder to hold the slide adjustably mounted

I provide a suitable stem 53

in the recess ¥
which is threaded at its outer end to be en-
gaged by an adjusting nut 54 having a col-
lar 55 arranged thercon which seats in a
socket formed by the semi-cylindrieal halves
carried by the auxiliary and main cylinders,
respectively. By this means the size of the
i port hole 1s determived so that the time of
starting the pump can be determined to suit
the circumstances.

In operation, the device is adapted to
worl as follows, the main piston, being sup-
posedly ut its reav end under no pressure,
and the switch 6 being closed. The motor 3
15 now started thus rotating the pump and
forcing air into the reservoir 8 which as
soon as filled commences to exert pressure
against the piston 18. If the adjustment of
the setting plug 21 is such that an average
pressure of sixty pounds to the square inch
18 vequired to trip the device, the piston 18
gradually moves forward under the increas-
mg pressure from the veservoir until the
port 51 is uncovered to the port 52 at which
time the piston 29 will receive the full quota
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of pressure in the main ¢ylindei. The com-
pressed air still continues to flow from the
reservoir 8 into the main cylinder until the
requisite amount of sixty pounds per square
inch is behind the piston 18, at which time,
the piston rod or plunger 20 will engage the
tripping detent 46 so as to operate the trip-
ping lever 48 to disengage the catch 45 from
the collar 40 on the piston rod 31. As soon
as this is done, the piston 29 with its accom-
panying pisten rod flies outwardly with
rapid- movement and opens the port 385 to
the aperture formed between the outer and
inner ends of the sleeve 32. Part of the
compressed air within the cylinder will then
exhaust through the tube 31 to blow out the
arc formed at the switch contacts as these
are separated by the action of the arm
42 and links 438. It will now be noticed
that the port 35 is closed by the outer end of
the sleeve 82 and that no exhaust can escape
from the auxiliary cylinder and, as the port
49 is considerably beyond the travel of the
main piston 18, no exhaust can find exit at
this point. If the slide 27 is adjusted so
that the auxiliary piston will exhaust after
a decrease of 20 pounds in pressure, when
such decrease is obtained by use of the com-
pressed air in braking, the piston 18 will
have traveled so that its forward side is
past the forward edge of the port 51. It
will then be seen that the compressed air in
the auxiliary cylinder may exhaust over the
forward side of the piston to the port 49 and
release the piston which is rapidly returned
to normal position by the action of the
spring 80, thus again causing the port 85 in
the pistod-rod 81 to pass the opening be-
tween the forward and rear ends of the
sleeve 32 and thereby causing a secondary
blast of air to be directed against the switch
contacts when the circuit is being made. As
the piston-rod 81 travels to its normal posi-
tion, the catch 45 again engages the collar
40 and the device is focked in position again
until the requisite amount of pressure (sixty
pounds) is obtained, at which time, the op-
eration will be repeated. In order to pre-
vent any exhaust in the auxiliary piston
when at its outward stationary position, I
provide a shoulder 56 against which a suit-
able packing washer 57 is arranged so as
to receive the impact of the piston when
violently forced forward, and to hold the
compressed air behind the piston so that
there will be no leak around the piston rod
31. It must be understood that the sleeve
is ground perfectly to fit the piston rod 31
sc that no leakage 1s apparent when the port
3/ is in either one of its positions.

Trom the foregoing description taken in
connection with the accompanying draw-
ings, the construction and operation of the
invention will be readily understood without
requiring a more extended explanation.

g

Various changes in the fornmi, proportion
and the minor details of construction may be
resorted to without departing from the prin-
ciple or sacrificing any of the advantages of
the invention, as defined in the appended
claims.

1 claim as my invention:—

1. In a device of the class described, the
combination with a suitable source of pres-
sure, of a main cylinder, adapted to receive
pressure from sald source, an auxiliary cyl-
inder adapted to receive pressure from said
main cylinder, pistons in said cylinders, a
connection between said cylinders opened to
the source of pressure by the piston in the
main cylinder at an intermediate point of its
movement, a latching device for controlling
the movement of the auxiliary piston, a trip-
ping device operated by the main piston for
confrolling said latching device, and means
operated by the auxiliary piston for control-
ling the source of pressure to the main cyl-
inder.

2. In a device of the class described, the

‘combination with a source of pressure, of a

main cylinder, a piston therein, an auxiliary
cylinder, said piston and the main cylinder
adapted to control the pressure to the auxil-
iary cylinder, a piston in the auxiliary cylin-
der, means for latching said piston, means
operated by the piston in the main cylinder
for tripping said latching mechanism at a
predetermined time, and adjustable means
carried by the piston in the auxliiary cylin-
der for controlling the source of pressure to
the main cylinder.

8. In a device of the class described, the
combination with a suitable source of pres-
sure, of a main cylinder adapted to receive
pressure from said source, an auxiliary cylin-
der, pistons in said eylinders, means operated
by the piston in the main cylinder for con-
trolling the movement of the piston in the
auxiliary cylinder, said pistons being oper-
ated by pressure in the cylinders, of means to
veturn them to mormal position when the
pressure thereon has been relieved, an ex-
haust in the main cylinder for relief of the
pressure in the auxiliary cylinder and means
operated by the piston in the auxiliary eyl-
inder for controlling the source of pressure.

4. A controlling device for air systems
comprising, in combination with, a source of
pressure, main and auxiliary cylinders, pis-
tons therein, means operated by one of the
pistons for controlling the source of pres-
sure, an exhaust in the main cylinder for re-
lieving the pressure in the auxiliary cyl-
inder, and a slidable valve between the cyl-
inders to regulate the time of said exhaust.

5. In a device of the class described, &
source of pressure, a main cylinder connected
thereto, an auxiliary cylinder, a connection
between the main and auxiliary cylinders,
means in the main cylinder for opening the

70

75

80

85

90

95

100

105

i10

115

120

125

130




ZE 880,120

connection to the souice, a piston in the | my hand in presence of two subscribing wit-
auxiliary cylinder, means for locking the | nesses.
piston against movement, means operated by l
the connection opening, means to release said
5 locking means, and means operated by the r Witnesses:
piston for controlling the source of pressure. | K. EparoxstoN, JR.,
- In testimony whereof I have hereunto set | E. Crooxer.

LEWTER W. BAKER.



