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street-cars, and the like;

passage |
ically-operated vent-valve device 6, which
comprises a casing 7, having ports 8, 9, and
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1o all whom it 1nay concern:

Be it known that I, NIELS ANTON CHRIS-
TENSEN, residing at Milwaukee, Milwaukee
county, Wisconsin, have invented a certain
new and useful Automatie Governorfor Fluid-
Compressors, of which the following is a specl-
fication.

My invention perbmus to fluid-compressors
of air-brake systems, more particularly to
axle-driven air-compressors for railway-cars,
and 1ts object is to
provide simple and efficient means whereby
the reservolr - pressure may automatically
regulate 1tself between maximum and mini-
mum pressure.

In the drawings, Figure 1 is a diagram-

matic view of an air-brake system as applied.

to a car and showing the arrangement and

cooperation of my regulating or governing

devices; Fig. 2, a section of the Vent valve,
IFig. 3, a sectional elevation of the governor,
and Ifig. 4 o sectional view of sach governor.

An alr-brake system embodying my inven-

tion 1s diagrammatically illustrated in Fig.
1. This system comprises the usual reser-

volr, brake-cylinder, axle-driven compressor,
‘main air-pipe, and engineer’s valves, together:
~with the usual connecting pipesand passages.
“Connecting between the reservoir 1 and the
compressor 2 18 a reservolr-pipe or supply-
pipe 3, in which is arranged a check or non-

return valve 4, permitting compressed air to

enter the reservoir, but preventing its return.,
Leading from the reservoir-pipe on the com-

pressor side of the check-valve is a pipe or
H, communicating with the antomat-

10 wmmumeatmm l*espectively, with said
reservolr-pipe 5, with the atmosphere through
a mutiler 6%, and with the governor herein-
after described. 'T'he discharge-passage be-
tween ports 3 and 9 is regulated by a nor-
mally-closed spring- plessed valve 11, having
4 stem 12 connected to and opemted by a
movable abutment, which, as shown, consists
of a diaphragm 13. It is obvious that the
admission of pressure through port 10 against
the diaphragm will open valve 11 of less area,
and the functvion of the governor is.to anto-
matically admit this pressare when the maxi-

ninm reservolr-pressure is reached, so as to

eap 38 of the casing.

| open a vent to the atmosphere, through which

the compressor, working continuously and
without change or disturbance of its parts
or valves, can pump and wwhout exhausting

the reservoir.

The preferable form of the governor 14 is

illastrated in the drawings, and consists of

a base 15 and a suitable cover or housing 16,

within whichis arranged the actuating mech-.

anism or movable parts. The base and cover
may be secured or clamped together as fol-
lows: Upon lugs 17 on the base are pivoted

swinging bolts 18, having thumb - nuts 19

screwing down against parallel. lugs 20 on the
cover, the bolts being swung in between the
lags. A casing 21 is secured to the base and
contalns a chamber 22. A hollow stem 23
serews Into one end of the casing and presses

'against a ring 24, so as to clamp the edges of

a diaphragm 25 against the shoulder 26. This

diaphragm or movable abutment is clamped

Detween sultable disks on a stem 27, whereby
such stem may be reciprocated as the dia-
phragm is moved. This stem projects on one

'side of the diaphragm through the hollow

stem 23 and reciprocates through an adjust-
ing-nut 23, locked by a nut 29. A coiled
spring 30 abuts at one end against the adjust-
ing-nut and at the other end agalinst one of
the diaphragm-disks, thereby nortmﬂly fore-

ing the diaphragm and its stem to the left,
Fig. 4. 'This stem actuates a valve 31, hav-

ing a reduced portion 32, movable in and
gulded by a central bore in the end of the
stem 27. 'T'his valve has a collar or enlarge-
ment 33, which has a slight slack or lost mo-
tion between the end of the operating-stem
and an Interior shoulder of a sleeve or end
cap 34, screwing on the end of the stewmn and
held in adjusted position by a lock-nut 342,
A light spring 35 is preferably provided with-
in sald central bore, so as to normally keep
the valve 31 seated. This valve 31 may be
provided with a seat 36 of suitable material,
which governs a port or passage 37 in the end
It will be understood
that obvious changes in the shape of this
valve and the seat to receive it may be made
without departing from the spirit of my in-
vention. The passage 37 leads through the

base-plate and through a tube or pipe 39 to a
| pipe or passage 40, communicaling with the
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vent-valve through port 10.
or pipe 41 communicates with a casing 42,
preferably located on the base-plate within
the cover and adjacent to the governor, which
casing has an interior chamber normally in
communication with the atmosphere. The

exhaust-port 43 of this casing is controlled

by a spring-pressed valve 44, whose stem 45 is
actuated by an adjustable screw 45%, carried
by an arm 46, connected to and reciprocated
by the stem 27. The screw 45* screws 1nto
the arm 46, so that the position of the valve
with respect to its operating mechanism may
be adjusted and the margin between the op-
eration of valve 31 and valve 44 may be regu-
lated.

The reservoir-pipe 3 communicates with the
chamber 22 through the ports and passages
47, and consequently the movable abutment
or diaphragm 25 is exposed on one side to res-
ervoir-pressure and on the other to atmos-
pheric pressure. 'Theobject of the governor
is to control the admission of the reservoir-

air to the vent-valve, and the air therefrom is
taken, as shown, from the reservoir-pipe 3 on |

the reservoir side of the check-valve. When
the pressurein thereservoir hasreached or ex-
ceeded the predetermined maximuam amount,
the reservoir-pressure in the chamber 22 will
force the diaphragm and its stem 27 to the
right, Fig. 4, against the tension of the spring,
and after the slight slack or lost motion 1s
taken up the valve 31 will be unseated, there-
by admitting reservoir-air through ports and
passages 37, 39, 40, and 10 to the vent-valve,
whereupon the diaphragm of such vent-valve

.- will force the valve 11 from its seat, thereby
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providing a free open passage between the at-
mosphere and the reservoir-pipe on the com-
The com-:
pressor operating continuously or at least
while the caris running will not compress the
air, which will pass to the atmosphere with-
Upon the first movement
of the stem 27 and preceding the opening of
the valve 31 the valve 44 will close the ex-

pressor side of the check-valve.

out compression.

haust-port 43 in the small valve that vents
the pressure from the chamber above the dia-

phragm 1n the vent-valve device 6 and the

connecting-passages 37, 39, and 40. When
the reservoir-pressure has been sufﬁelently
reduced to reach the predetermined minimum
amount or lower than such pressure, owing to

the application of the brakes, the spring 30

will return the movable parts to the normal
position shown, and thereupon close the port
37. As soon as this port is closed the small
exhaust-port 43 will be opened and the dia-
phragm in the vent-valve device will be re-
lieved of pressure, whereupon the spring-
pressed valve 11 will be closed and the com-
pressor will again compress air. The proper
timing of the opening of the valve 44 and the
amount predetermined as the maximum res-
ervoir-pressure may be regulated by the mech-
anism shown.

A similar tube |

674,808

both the spring and the pressure from the de-
livery-pipe of the compressor and it is opened
against such tension and pressure, so that as
soon as the reservoir-pressure has been suffi-
ciently reduced and equilibrium occurs be-
tween the pressure above the movable abut-
ment of the vent-valve and the pressure be-
low the vent-valve such vent-valve will be
poswlvely and emphatically forced toits seat,
inasmuch as it opens against the pressure and
closes in the direction of the same pressure,
there being no friction to be overcome. The
relief or Vent valve thus does not open di-
rectly to the atmosphere, but opens inwardly,
so that air is allowed to escape to the atmos-

| phere between the vent-valve and the abut-

ment which operatesit. Hurthermore, in.my
construction the pressure which actuated the
abutment and which would otherwise be
trapped is released in an automatic manner
and such abutment is not exposed to any
pressare at all above atimospheric pressure

while the compressor is discharging air into

the reservoir.

While my invention relates more particu-
larly to and is herewith shown and described
in connection with axle-driven compressors,
it will be understood that I contemplate using
the same wherever applicable, and any sys-
tem embodying the principle of my regulat-
ing devices cooperating with any type of com-
pressor will therefore come within the scope
and meaning of my invention and claims.
While I have shown and described the mov-
able abutment as a diaphragm, it will be un-

derstood that its equivalent—a piston—may

be employed. Furthermore, it will be obvi-
ous that instead of employing the valve de-

vice 44 a small leak may be provided in the.

piston or diaphragm of the vent-valve, where-
by the pressure may in time be relieved.
This construction would dispense with one

| working part; but at the same time 1t has the
disadvantage that the small leak exists while -

the compressor is compressing from minimum
t0 maximum pressures.

Although I have described . more or 1e%°3 pre-
cise forms and details of construction, 1 do
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not intend to be understood as 1imiting my-

self thereto, as [ contemplate changesin form,
the proportion of parts, and the substitution
of equivalents as circumstances may suguest
or render expedient and without departing
from the spirit of my invention.

I claim—

1. An automatic governor for fluid-com-
pressors, comprising, In combination with a

| compressor, a reservoir, and check-valved res-

ervoir-pipe Lhelebetween a fluid-pressure-ac-
tuated vent-valvedevice communicating with
said reservoir-pipe at a polnt between the
compressor and the check-valve, fluid-pres-
sure mechanism communicating with said res-

120

125

130

ervoir-pipe at a point bebween the reservoir .
and the check-valve and adapted to admit

reservoir-pressure to the vent-valve device

The Vent valve is normally held seated by | when the reservoir-pressure has led:(?,h@d &
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predetermined point, and automatiec means
for releasing such admitted pressure.

2. An automatic governor for fluid com-
pressors or pumps, comprising, in combina-
tion with a compressor, a reservoir and a
check - valved connection therebetween, a
vent-valve device independent of the com-
pressor and communicating with said connec-
tlon on the compressor side of the check-valve
to form, when operated, a vent for fluid to
escape without compression, a movable abut-

ment operating in a chamber which commu--

nicates with sald connection on the reservoir
side of the check-valve, a valve operated by
the abutment when the latter is actuated by
maxlmum or excess reservoir-pressure to ad-
mit pressure to operate the vent-valve, and
antomatic means for releasing such admitted
pressure.

- 3. In combination with a pump or com-
pressor, a reservoir and a check-valved con-
nection located therebetween, and having a
normally-closed exhaust port or passage on
the compressor side of the connection, a Huid-
pressure-actuated vent-valve which the pres-
sure from the pump tends to seat and which
i1s independent of the pump and its working
parts for governing sach port and means con-
trolled by the reservoir-pressure for admit-
ting pressure to vent-valve device and there-
by opening the valve controlling the exhaust-
port againstthe pressure from the compressor

when the reservoir-pressure reaches maxi-

mum.
4. Anautomatic governing device for fluid-

a compressor, a reservoir and a check-valved

~connection or reservolr supply-pipe therebe-

tween, a vent-valve device comprising a cas-
1ng having a port connecting with the atmos-
phere, a second port in communication with
the said connection on the compressor side of
the check-valve and a third port in commau-

nication with said connection on the reser- !

voir side of the check-valve, a valve in suaid
casing for governing the communication be-
tween the first and second ports and held
seated by pressure through said second port,
a movable abutment for actunating said valve
and exposed to pressure through said third
port and a governor interposed in said con-
nection between the vent-valve device and
the sald supply-pipe and comprising a mov-
able abutment-actuated needle-valve adapt-
ed to admit pressure to said movable abut-
ment when the reservoir-pressure has reached
maximum, whereby the vent-valve will per-
miy fluid to escape to atmmosphere directly
from the compressor without compression.

5. An automatic governor for fluid-com-
pressors, comprising, in combination with a
compressor, &4 reservoir and a check-valved
reservoir supply-pipe therebetween, a fluid-
pressure-actuated vent-valve device commu-
nicating with said pipe on the compressor
side of the check-valve, a connection between

the vent-valve and said pipe on the reservoir | tween, a vent-valve device separate from the

side of the check-valve and a governor inter-
posed in said last-mentioned connection for
regulating the admission of pressure to actu-
ate the vent-valve when the reservoir-pres-
sure has reached maximum, which governor
comprises a casing having a chamber having
ports communicating respectively with the
supply-pipe and with the vent-valve, a spring-
pressed movable abutment in said chamber
exposed to reservoir-pressure, and a valve
actuated by the abutment to control the port
to the vent-valve and having a lost motion
with respect to such abutment.

6. In combination with a fluid-compressor,
reservolr and a pipe or passage therebetween,
a vent-valve device having ports communi-
cating with such passage and with the atmos-
phere, a fluid-pressure-actuated valve in said
device for governing the passage between
such ports, a pipe or passage from the reser-
volr to admit excess reservoir-pressure to ac-
tuate said valve. an automatic valve govern-
1ng said last-named passage to admitor cut off
the pressure therethrough, a spring-pressed
movable abutment for actuating such auto-
matic valve, the excess reservoir-pressure
opening said automatic valve against such
spring tension,and automatic means whereby,
atter the governing-valve is closed, that pres-
sure 1s exhausted which was admitted by the
automatic valve and which actuated the vent-
valve. |

7. In combination with a fluid-compressor,
1t8 reservoir and the reservoir pipe or connec-
tion therebetween, a vent-valve device com-
prising a casing having a port to atmosphere,
a second port from said pipe and a third port
1n normally-interrapted communication with
the reservoir, a valve in the casing governing
the passage between the first two ports, a
movable abutment actuating such valve and
exposed to pressure from the third port, an
automatically -operating governor-valve 1n
the communication between the reservoir and
such third port for admitting reservoir-pres-
sareagainst the movableabutmentand means

| actuated by the governor-valve for releasing

the pressure against the abutmment after the
governor-vaive has closed.

8. An automatic governor for fluid-com-

pressors comprising, in ¢combination with a
compressor, 4 reservolr and a check-valved
reservolr supply-pipe therebetween, a fluid-
pressure-actuated vent-valve communicating
with sald pipe on the compressor side of the
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check-valve, a connection between the vent- -

valve and said pipe on the reservoir side of
the check-valve and a valve for governing
the adinission of pressure through said last-
named connection to operate the vent-valve
anda valve actuated by such governing-valve
to exhauast the pressure in the connection be-
tween the governing-valve and the vent-valve
when the governing-valve is closed.

9. In combination with a fluid-compressor,
1ts reservoir and the reservoir-pipe therebe-
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compressor and having a casing with ports | and means for varying the amount of such

to the atmosphere and the reservoir-pipe re-
spectively, a valve in the casing for normally
closing the connection between the ports,
such valve being normally held closed by
pressure from the compressor on one side and
exposed on its other side to atmospheric pres-
sure & movable abutment in such casing for
actuating said valve and means for automat-
ically admitting reservoir-pressure to the cas-
ing to actuate said abutment and its valve
by moving the same against the pressure in
the casing from the compressor when the res-
ervoir-pressure has reached maximum.

10, Incombination with a finid-compressor,
its reservoir and the reservoir-pipe therebe-
tween, a vent-valve device communicating
through ports with the reservoir-pipe and
with the atmosphere, a valve governing said
ports, a movable abutment to actuate such
valve and a governor for automatically ad-
mitting pressure to the:movable abutment
and comprising a casing having a chamber
inalways opencommunication with the reser-
voir, and having a normally closed port com-
municating with said movable abutment, a
movable abutment in such chamber exposed
on one side to reservoir-pressure and on the
other to atmospheric pressure, a valve actu-
ated thereby and governing said normally-
closed port and a valve actuated by the abut-
ment of the governor for exhausting the pres-

~sure admitted to the vent-valve against 1ts

35
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end of which the valve passes, such valve.
having a slight slack or lost motion between

55
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abutment.

11. Incombination with a fluid-compressor,
its reservoir and the reservoir-pipe therebe-
tween, a fluid-pressure-actuated vent device
communicating with said pipe, and an auto-

matic governor for controlling fluid-pressure
to actuate such vent device and comprising |

a casing having a chamber communicating

respectively with. the vent device to admit
pressure thereto and with the reservoir, a.

movable abutment exposed to reservolir-pres-

sure on one side and spring-pressed on the

other side, astem on the abutment having an
opening at its free end within the chamber,
a valve having a stem extending into such
opening and governing the communication

to the vent device, and a cap or sleeve ad-

justably secured to the stem and through the

the stem and cap.

12. The governor for controlling the admis-.

sion of excess reservolr-pressure to a fluid-
pressure-actuated vent-valve device for vent-

ing the delivery-pipe of the compressorof air-

brake systems and comprising a casing hav-
ing a movable abutment operative ina cham-

“ber provided with an inlet-port from the res-
ervoir and an outlet-port to the vent-valve

device, a valve actuated by excess reservoir-

pressure against the abutment to openthe
outlet-port to admit such excess reservoir-

pressure to the vent-valve device and having
a lost motion with respect to the abutment,

lost motion.

13. A governor for controlling the admis-
sion of pressure to a fluid-pressure-actuated
vent-valve device for the compressor of alr-
brake systems, and comprising a casing hav-
ing a movable abutment operative in a cham-
ber provided with an inlet-port from the res-
ervoir and an outlet-port to the vent-valve
device through a pipe or passage, an adinis-
sion-valve actuated by the abutment to gov-
ern the outlet-port, and a valve device also
actuated by the abutment to control an ex-
haust-port from said passage and adapted to
normally maintain sach exhaust-port open
when the admission-valve is closed and to
close the same when such latter valve 1s open.

14. A governor for controlling the admis-
sion of pressure to a filnid-pressure-actuated

80

vent-valve device for the compressor of air-

brake systems and comprising a casing hav-
ing a movable abutment operative in a cham-
ber provided with an inlet-port from the res-
ervoir and an outlet-port to the vent-valve
device through a pipe or passage, an admis-
sion-valve actuated by the abutment to gov-
ern the outlet-port, a stem actuated by the
abutment, a valve device operatively con-
nected with the stem and controlling an ex-
hauast-port from said passage and means for
adjusting the valve device with respect 1o
sald operating-stem. -

15. Incombination witha fluid-compressor,
areservoirand areservoir-pipe therebetween,
a, vent-valve adjacent to the compressor and
governing an exhaust-port from the reser-
voir-pipe, luid-pressure-actuated mechanism
for operating the vent-valve and a govern-
ing-valve controlling fluid-pressure to such
mechanism and comprising a casing having
a chamber with ports 37 and 47 communicat-

| ing respectively with the reservoir and the

fluid-pressure mechanism, a movable abut-
ment therein having a stem on either side, a
valve 31 operated by the stem to govern the
port to the fluid-pressure mechanism, a cap
or sleeve 34 on the stem and surrounding
such valve, a spring 30 on the side of the
abutment opposite valve 31, a hollow stem
23 secured in the casing and surrounding the
stem on one side of the abutment, an exhaust-
valve communieating with port 37 and its
connections and comprising a casing 42 hav-
ing an exhaust-port 43, a valve 44 thereln
having a stem 45 and an arm 46 connected to
the stem of the abutment and actuating stem
45 and its valve. | I

16. A vent-valve device for a compressor
comprising a casing having an abutment-
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chamber with ports respectively to the at-

mosphere and to a valve-governed connec-
tion with a reservoir, a passage or second
chamber with a port to the delivery-pipe of
the compressor and communicating with the
first chamber through a vent-port, a vent-
valve governing such vent-port and exposed

| on. one side to pressure from the compressor
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and on.the other side to atmospheric pres-

sure and a movable abutment operating in
such first chamber to actuate the vent-valve

and normally exposed on both sides to at-
mospheri¢ pressure but actuated by excess
reservolir-pressure on one side to open the
vent-valve against the pressure from the com-
pressor which tends to hold it seated.

17. A vent-valve device for a compressor
comprising a casing having a chamber with
ports communicating respectively with the
atmosphere, the delivery-pipe of the com-
pressor and a reservoir, a vent-valve govern-
ing the second-named port, a movable abut-
ment in the chamber for actuating the vent-
valve and operated by excess reservoir-pres-
sure to permit the pressure from the com-
pressor to first enter the chamber and then
escape through said port to atmosphere, the
vent-valve opening against the pressure from
the delivery-pipe, which pressure at all times
tends to close such valve, whereby such clos-
ing will occur immediately upon a reduetion
of the reservoir-pressure to the predeter-
mined amount.

138. Thecombination,with a compressorand
its delivery-pipe havinga vent to atmosphere,
of a vent-valvenormally held seated by fluid-
pressure to close such vent and fluid-pressure
mechanism actuating said valve to open it
and exposed to fluid-pressure only when the

pressure delivered by the compressor has |

reached maximum.
19. Thecombination,with a compressorand

5

of a valve normally held seated by fluid-pres-

sure to close such vent, fluid-pressure mech-

anism actuating said valve to open it but nor-
mally exerting no influence on the valve and
means for admmtm pressure to such mech-
anism when the pr essme in the delivery-pipe
exceeds a predetermined degree.

20. Thecombination Wlthaeompte&aorand
its delivery-pipehaving a vent to atmosphere,
of a vent-valve nommlly closing such vent,
fluid - pressure mechanism controlling said
valve, means for admitting pressure to op-
erate such mechanism to open the vent when
the pressure delivered by the compressor has
reached orexceeded maximum and automatic
means for releasing such admitted pressure
after the operation of such fluid-pressure
mechanism.

21. Thecombination,with a compressor and
1ts delivery-pipe having a vent to atmosphere,
of a vent-valve normally closing such vent,
a movable abutment actuating such valve
and opening the same when pressure is ad-
mitted against the abutment but normally ex-
erting no influence upon the valve, valve
mechanism adwmitting, against such abut-
ment, pressure from the delivery-pipe in ex-
cess of a predetermined degree, and means
for exhausting such admitted pressure after
the movement of the abutment.

NIELS ANTON CHRISTENSEN.

Witnesses:
J. DADMUN,
SAMUEL H. HIBBEN.,
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