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To awll whom it may concern.:
Be it known that I, HERBERT E. IIUNT, of
Pittsburg, in the county of Allegheny and

State of Pennsylvania, have invented a new

and useful Improvement in Automatic Regu-

lators, of which the following is a full, clear,

‘and exact deseription, reference being had to
the accompanying drawings, forming part of

this specification, in which—
Iigure 11is a top plan view of my improved
automatic pressure - regulator, showing the

- parts in the position assumed while the res-
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ervoir i1s being charged. Ifig. 2 is a similar
view, the outer box being removed and the
parts being shown in the position taken when
the pressure has reached the predetermined
limit. Ifig. 3 is a top plan view of the device.
Kig. 4 is a cross-section on the line IV IV of
2. Kig. 5 1s a side elevation, partly
broken away, of one of the pressure-cylin-
ders and the electromagnet. Figs. 6, 7, and
S are detail views of the three-way valve lead-
ing to the cylinder of Fig. 5; and TFig. 9 is a
general diagrammatic view of the apparatus,

showing the electrical connections.

My invention relates to the regulating of
reservoir-pressures, being designed more par-

ticularly for use in connection with that class |

ol street-car air-brakes wherein the air-pump
18 driven by a separate electric motor; and it

1s designed to provide an automatic regu-

35

- termined pressure in the reservoir.

4.0

lator which will cut the eurrent from the mo-

tor when the pressure in the reservoir rises

above a certain limit and make proper con-
nections to preserve a nearly constant

In the drawings, 2 represents a box having

prede-

1ts bottom covered with a thick plate of slate

or other insulating material 3, to which the
parts of the apparatus are secured.
4 18 an electromagnet having an armature
o secured to the projecting lever-arm 6 of a
three-way valve 7 in a branch pipe 8, lead-

ing from the pressure-pipe 9. The pipe 9 is

50

‘also provided with another branch 10, these

branches leading into the ends of ¢ylinders 11
and 12, respectively. The port leading from
the three-way valve 7 into the end of the cyl-
inder 11 1s of very small diameter, preferably
about one sixty-fourth of an inch, for the pur-
pose hereinafter described. Within this cyl-

inder 11, which I shall hereinafter call the |

| “‘low-pressure” cylinder, moves a piston 13,

the projecting end of whose piston-rod 14 is
pivotally connected to the end of a swinging
lever 15. The piston 13 is provided with a
projecting boss 16,1in line with a boss 17, pro-
jecting from the cylinder-head 18, a spiral
spring 19 surrounding these hosses and nor-
mally foreing the piston to the end of the eyl-
inder. The pressure of this spring is regu-
lated by the use of a screw-threaded connec-
tion between the head 18 and cylinder, as
shown, rotation of the head giving a greater
or less compression upon the spring.
ver 1o constitutes the contact-arm of a rheo-
stat, whose resistance-blocks 20 are arranged

- in the arc of a cirele, as ordinarily, the outer

end of the arm,which is electrically insulated
from the arm proper by interposed insulating
material 21, having contact - blocks which

The le-
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move over the resistance-blocks 20 and over

a curved contact-strip 21'. The eylinder 12
upon the other side of the electromagnet,
which I shall hereinafter call the ¢ high-pres-
sure” eylinder, is constructed similarly to the
cylinder 11, except that a very much stronger
spring 19" is employed, this spring being of
such strength that the piston 13’ cannot move
inwardly against the action of the spring
until after the pressure in the pipe 9, leading
from the reservoir, has moved the piston 13
to the extreme inner limit of its stroke. The
piston-rod 14" is pivotally connected to a le-
ver 22, fulerumed at the point 23, this lever
having swiveled at its outer end a projecting
swinging post 23". Below the lever 22 is piv-

oted a bell-crank lever,whose arms 24 and 25.

are connected by a bar 26, the lever being
limited in its movements by a stop 27, con-
tacting with the two arms. To the bar 26
Is pivoted a pin 28, which extends loosely
through a hole in the pivoted post 23, a spi-
ral spring 29 surrounding the pin, one end of
this spring lying within a recess in the post,
as shown, while the other end presses upon
an enlarged portion of the pin 28, by which
the pin is pivoted to the bar 26. To the pro-

Jecting end 30 of the bar 26 is pivoted a con-
tact-shoe 31, suitably insulated from the bar,
as shown, and arranged to make electrical
contact between two contact-springs 32.

- The electrical connections are as follows:
53 18 the wire leading from the trolley to the
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electromaguet. 34 1s awire leading from the
clectromagnet to the last resistance-block of
the rheostat. 55 1is a wire connecting the are-
strip of the rheostat to one of the contact-
springs 82. 30 is a wire leading from the
other contact-spring 32 to the motor which
drives the air-pump supplying air to the pres-
SUIre-reservolr. -

The operation is as follows: Current pass-
ing from the trolley-wire through the wire o-
to the electromagnet energizes the magnet,
whicl, attracting itsarmature, moves the arm
5 and allows air to enter the eylinder 11 from
the hranch pipe 8. In this position of the

nections above described to the motor and
the motor driving the air-pumps supplies air
under pressure to the reservoir, from which
the air passes through the pipe 9 into the eyl-
inders 11 and 12. As the pressure Increases
inthe reservoirthe air will passslowly through
the minute port above the three-way valve
into the low-pressure eylinder and, lifting the

will move the rheostat-arm slowly over its re-
sistance-blocks, as shown in Fig. 1. As the
piston moves inwardly in the low-pressure
cylinder the rheostat-arm will be actuated
thereby so as to cut out more and more of
the resistance, thus inereasing the amount of
current supplied to the motor. The piston
in the Iow-pressure cylinder is so arranged
that it will reach the extreme inner limit of
its movementwhen the rheostat-arm contacts
with the last resistance-block, as shown 1n
dotted lines in [ie. 2, and the spring in the
high-pressure eylinder is of such power that
it will prevent the pressure in the pipe 10from
moving its piston until the pressure has ex-
ceeded the amount necessary to drive the pis-
ton of the low-pressure cylinder the entire
length of its stroke. After the pressure has
increased to a certain amount necessary to
move the piston of the high-pressure cylinder
such piston moves upwardly to a very slight
extent and through the lever 22 swings the
pin 28 upon its pivot until the lever 22 is
slightly beyond the dead-center of the pin-
pivot, upon which the spring surrounding the
pin will throw the bell-crank lever instantly
into the position shown in Fig. 2, withdraw-
ing the contact-shoe from the contact-springs
32 and breaking the electrical connections to
the motor, so that the current is cut off there-
fromand theair-pump ceases working. ‘W hen
the pressure falls below the amount necessary
to move the spring of the high-pressure ¢yl-
inder, this spring will force 1ts piston down-
wardly and move the lever 22 in the opposite
direction to that above described until the
lever springs downwardly to a point beyond
the dead-center of the pin, when the spring
29 will instantly throw the contact-shoe 91
baeck into the position shown in Ifig. 1, thus
oiving current to the motor. V‘hen the shoe
51 is out of contact with the springs 32, the

616,842

drop into the position shown in IYig. 2, this
action being quickened by a spring 57, con-
nected tothelever-armof the three-way valve,

' the downward movement of this arm being

% limited by a stop 58,
- parts the three-way valve of the low pressure

i

- wlhenever the pressure in t

piston therein against the action of the spring, |

In this position of the

is open to the atmosphere, and the pressurce

- exhausting therethrough the spring will force

the piston outwardly and swing the rheostat-
arm into the normal position of Iig. Z.

The advantages of my invention will be
apparent to those skilled in the art, since a
simple, light, and compact apparatus 1s pro-

- vided by whieh the current is automatically
parts the current passing through the con- -

cutb off from the motor driving the air-pump

he air-reservolr
exceeds a certain amount, electrical connec-
tion being again automatically made with the

motor whenever the pressure drops back be-

low this amount. The operation of the air-
pump and its actuating-motor do not need
the attention of the motorman and are en-
tirely automatic in character.

Changesin the form, construction, andrela-
tive arrangement of the parts of the device
willsuggestthemselvestotheskilled mechanic
without departure from my invention, since

What I elaim 18—

1. An automatic pressure-regulator, com-
prising an electromagnet, a pressure-cylinder
containing a piston and connceted to the
pressure-reservoir, an admission-valve there-
for connected to and operated by the arma-
ture of the electromagnet, a rheostat having
its contact-arm connected to the piston of
the eylinder, and another pressure-cylinder
connected to the pressure-reservoir and ar-
ranged to break connections tothe motor when
the pressure exceeds a certain determined
amount.

2. An automatic pressure-regulator, com-
prising an electromagnet, a pressure-cylinder
containing a piston and connected to the
pressure-reservoir, an admission-valve there-
for connected to and operated by the arma-
ture of the electromagnet, a rheostat having
its contact-arm connected to the piston of
the eylinder, and another pressure-cylinder
connected to the pressure-reservolr and hav-
ing its piston connected to a lever carrying
an arm provided with connections arranged
to complete the circuit to the motor.

3. An automatic pressure-regulator, com-
prising an electromagnet, a pressure-cylinder
containing a piston and connected to the
pressure-reservoir, an admission-valve there-
for connected to and operated by the arma-
ture of the electromagnet, a rheostat having
its contact-arm connected to the piston of
the eylinder, and another pressure-cylinder
connected to the pressure-reservolr, and hav-
ing its piston connected to a lever, a sccond
lever carrying a contact-bararranged to com-
plete the circuit to the motor, and a connece-
tion between the levers arranged to throw the
contact-bar out of circuit after the pressure

armature of the electromagnet will of course | rises above a certain limit.
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4. An auntomatic pressure-regulator, com-
prising an electromagnet, a low-pressure eyl-
inder containing a piston and connected to
the pressure-reservoir, an admission-valve
therefor connected to and operated by the

~armature of the electromagnet, a rheostat

having its contact-arm connected to the pis-
ton of the cylinder, and another high-pressure
cylinder connected to the pressure-reservoir
and arranged to brealk connections to the mo-
tor when the pressure exceeds a certain de-
termined amount. |

5. An air-pressure reg ulator ,comprising an

electromagnet, a low-pressure cylinder hav-

ing a piston 1101*1113113? pressed in one direction
by a spring, said cylinder having an admis-
sion-valve therefor connected to and operated
by the armature of the magnet, arheostat hav-
1ng its contact-arm connected to the piston, a
high-pressure cylinder having its piston nor-

mally pressed in one direction by a spring of

greater strength than that of the other cylin-
der, said high - pressure cylinder being ar-
ranged to break connectionstothe motorwhen
the pressure exceeds a certain amount and a
pressure-reservoir connected tothe eylinders.

6. Anair-pressureregulator, comprisingan
electromagnet, a low-pressure eylinder hav-
ing a piston normally pressed in one direction
by a spring, said cylinder having
sion-valve therefor connected to and operated
by thearmature of the magnet, arheostathav-
ing its contact-arm connected to the piston, a
high pressure cylinder having its piston nor-
nm]ly pressed in one direction by a spring ot
oreater strength than that of the other cvlm-
del the plston of said high-pressure cyhnder
being connectedtoa lever havingconnections

arranged to give a quick-action break to the

circuit when the pressure exceeds a certain
amount and a pressure-reservoir connected
to the cylinders.

7. An automatic plessure -regulator com-
prising a pressure-cylinder connectod to the
pressure-reservoir and having an automatie-

an admis-

ally-controlled fluid-admission valve, a rheo-
stat having its contaet-arm connected to and
actuated Dby the eylinder, and another pres-
sure-cylinder connected to the pressure-res-
ervolr and arranged to break connections to
the motor when the pressure exceeds a certain
amount.

8. An automatic pressure-regulator, com-
prising a pressure-cylinder connected to the
pressure-reservolr and having an automatic-
ally -controlled admission- Valve.} a Theostat
connected to and operated by the cylinder,
another pressure-cylinder having its piston
pressed in one direction by a spring, said cyl-
inder being arranged to break connection to
the motor when the pressure exceeds a cer-
tain amount, and means for adjusting the
spring-pressure in said cylinder.

J. An automatic pressure-regulator, com-
prising a pressure-cylinder connected to the
pressure-reservolir and having an antomatie-
ally-controlled valve, arheostat connected to

and operated by the cylinder, and another

pressure-cylinder connected to a lever ar-
ranged to complete the circuit of the motor,
the lever of the second cylinder being inde-
pendent of the connections between the first
cylinder and the rheostat in all positions of
the parts.

10. An automatic pressure-regulator, com-
prising an electromagnet, a pressure-cylinder
connected to the pressure-reservoir, said eyl-
inder having an admission and release valve
connected to and operated by the electromag-
net, a rheostat connected to and operated by
the cylinder, and another pressure-cylinder
connected to the pressure-reservoir and ar-
ranged to break connections to the motor
when the pressure exceeds a certain amount.

In testimony whereof I have hereunto set
my hand.

HERBERT E. ITUNT.

Witnesses:

. 1. HoLDsHIP,
. M, CORWIN.
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