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To all whom it may concern:
Beitknownthatl, NIELS ANTON CHRISTEN-
SEN, residing at Milwaukee, in the county of
Milwaukee and State of Wisconsin, have in-
ventled a certain new and useful Automatic

Governorfor Flnid-Compressors, of which the.

following is a specifieation. )

My invention relates generally to governors
for continuously or practically continuously
operated fluid-compressors whose function is
to automatically open the delivery-pipe of the
compressor to the atmosphere whenever the
reservoir-pressure hasreached maximum,and
it relates more particularly to governors for
that class of compressors known as ‘“‘axle-
driven” compressors such as employed on
street-cars and the like, where the compressor
is always working when the car is in motion.

The object of my invention is to provide a
simple construction of the governor proper,
the check-valve and vent-valve, which con-
stitute the mechanism for the desired pur-
pose, and to combine all of these mechanisms
in compact form and into immediate juxta-
position in practically a single casing or de-
viee. Moreover,my governorisso constructed
as to be independent of the compressor and
its usual suetion and discharge valves.

In the drawings, Figure 1 is a section of
the entire device, taken on line C D of Fig.
2; and Fig. 2 an elevation of my device with
a part of the casing in section, such section
being taken on the line E F of Fig. 1.

The valve-casing 101 has a eonnection 102
with the usual delivery-pipe of the com-
pressor, a connection 103 leading to the ordi-
nary reservoir, and an exhaust-port 104 to
atmosphere, which exhaust may, if desired,
be eonnected with an ordinary muftler. (Not
shown.) Within the casing is a chamber in
which moves a movable abutment whieh, as
shown, consists of a piston 105, having a stem
100, carrying and actuating a vent-valve 107
and guided at its outer end in a nut 108. A
chamber or passage 109 communicates be-
tween the connection 102 and the exhaust-
port 104 when the valve 107 is open; butsuch
valve is normally held seated by a spring 110.
As shown in Fig. 2, the chamber 109 is L-
shaped in cross-section and has a longitudi-
nal portion 111. The chamber 112, having a
a longitudinal portion 113 similar to chamber

i

109, but reversed, is provided in the casing
and communicates with the reservoir. In
the dividing wall or partition 114 between
chambers 111 and 113 is a port 115, governed
by the check-valve 116, which, as shown, is
in the form of a eylinder reciprocatable in a
hollow cylindrical extension 117 of the cas-
ing and having its extreme inner end nor-
mally seated to close said port. The cham-
bers justdeseribed forma connection through
the casing between the compressor and the
reservoir, and the same is governed by the
check-valve. This check-valve permits the
pressure to enter the reservoir from the de-
livery-pipe of the compressor, but prevents
its return.

A cup orcasing 1181is secured to the casing
101 by bolts or otherwise and is adapted to
close the open end of the chamber in which
the piston 105 travels. Into the open end of
this cup is screwed a tube or hollow stem 119,
in which moves a piston-like head 120, nor-
mally inwardly pressed by a spring 121,
whose tension may be adjusted by anut 122,
screwing into the top of the stem. Thishead
120 has a central opening into which screws
a plug 123, which secures the head to a dia-
phragm 124, clamped between the tube and
casing 101. The needle - valve 125 passes
through this plug, and its head is held against
the bottom of the cavity in the piston-like
head by a spring 126. This needle-valve is
actuated by the movable abutment, which in
this particular case isshown as a diaphragm,
and governs a port 127, extending through
the bottom of the cup and communicating
with the space above the piston 105 and the
diaphragm-chamber 128, which latter in tarn
communicates with the reservoir through a
passage 129.

In operation, assuming that the reservoir
isnot charged and the compressor is working,
compressed air will be delivered through econ-
nection 102 direectly through the casing and
past the check-valve and finally into the res-
ervoir. The reservoir-pressure is present in
chamber 128; but the needle-valve will re-
main closed on account of the spring tension
against its movable abutment, which tension
is adjusted to resist pressure to a predeter-
mined amount. The vent-valveisalsoclosed,
owing to the tension of its spring 110, which
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is able to seat this valve because its piston
105 is exposed on both faces to atmospheric
pressure by reason of the small leak-groove
130, extending through the piston.

The charging of the reservoir will continue
so long as the compressor is working and un-
til the predetermined pressure is exceeded,
whereupon such excess pressure will be ex-
erted upon the diaphragm to lift the needle-
valve from its seat and to thereby admit res-

ervoir-pressure to the space above the piston-

105, causing it to travel outward to the seat
151 and open the vent-valve. As the check-
valve is at this time closed, the air from the
delivery-pipe of the compressor will be vented
to the atmosphere, and the compressor will
therefore work without compression. The
leak-groove 130 being quite small will not in-
terfere with the operation of the piston, and
after the needle-valve has closed the pressure
above the piston 105 will be exhausted through
such groove, and thespring 110 willthereupon
seat the vent-valve.
free to charge the reservoir, whose pressure
may by this time have been reduced by the
application of the brakes in case it is used in
such a system. The same operation of the
governor oceurs when the reservoir-pressure
again reaches maximum.

In my device the needle-valve is thus ae-
tuated by a movable abutment and is nor-
mally positively seated, the reservoir-pres-
sure not pressing on the under side of the
valve, butratherin a contrary direction, tend-
ing to seat it, the fluid-pressure on the abut-
ment being overcome by the spring under
normal conditions. Also the piston-chamber
has an exhaust-outlet and a communieation
with the delivery - pipe of the compressor,
which communicationisgoverned by the vent-
valve, so that the pressure passes through
and is exhausted from the piston-chamber,
and such fluid-pressure assists in closing the
vent-valve, which is openable only against
fluid-pressure and the spring tension. Fur-
thermore, the actuating-piston is normally
not exposed on either face to any pressure
above atmospheric pressure—that is, while
the compressor is discharging air into the
reservoir—and after opening the vent-valve
such piston is forced against the seat, which
keeps it tight against leakage through the
piston-packing rings, and the only leak then
occurring is through the small leak-groove,
which is practically inappreciable.

Itis essential that the excessreservoir-pres-
sure admitted to the abutment of the vent-
valve should be permitted to leak off, and it
is to be understood that any manner or means
whereby this result is attained is compre-
hended within the meaning and scope of my
invention. Obviously advantage may be
taken of the leakage above alluded tothrough
the packing-rings, except when the piston
was seated, in case such a seat was used and
such leakage alone might be relied on, the
seat being dispensed with, although the leak

The compressor is now:
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groove ot port might perhaps permit of bet-
ter regulation of the speed of leakage.

My device is extremely advantageous by
reason of its compact form and the comnbina-
tion practically in one casing or deviee of the
check-valve,vent-valve, and governor proper.
Moreover, by my invention all the mechan-
isms thus brought into immediate juxtaposi-
tion are extremely simple in construction,
rendering the operation positive and reliable,
the parts are brought into small compass,
and, further, the use of connecting-pipes is
dispensed with.

Although I have described more or less pre-
cise forms and details of construction, I do
not intend to be understood as limiting my-
self thereto, as I contemplate changesin form,
the proportion of parts, and the substitution
of equivalents as eircumstances may suggest
or render expedient and without departing
from the spirit of my invention.

I claim-—

1. An automatic governor device for fiuid-
compressors comprising a casing having a
check-valved main passage between the com-
pressor and reservoir with a branch or vent
passage from said main passage on the com-
pressorsideof the check-valve to atmosphere,
a vent-valve in said casing governing such
vent-passage, said casing also having a cham-

ber or cylinder, a movable abutment in such’

chamber to operate thé vent-valve, and ex-
posed to excess reservoir-pressure when auto-
matically admitted, automatic means located
in said casing for releasing such admitted
pressure, a second casing secured to the first

.casing and having a port-provided end form-
ing a removable cylinder-head for said eyl-

inder, said second casing having a chamber
communicating with a branch passage in the
first casing leading from the main passage on
the reservoir side of the check-valve, and a
fluid-pressure-actuated valve located in the

chamber of such second casing and governing

said port.

2. An automatic governor device for fluid-
compressors comprising a casing having a
direct connection with the compressor and
with the reservoirandalsohavingan exhaust-
port to atmostphere, a passage extending
through the casing between such connections
and also communicating with such exhaust-
port, a movable abutment-actuated vent-
valve in the same casing and governing the
exhaust-port, said abutment being normally
exposed on bothsides toatmospheric pressure,
a check-valve governing the communication
between the reservoirand compressor through
such passage, and a movable abutment-actu-
ated valve device for admitting excess reser-
voir-pressure to the abutment of the vent-
valve and arranged in immediate juxtaposi-
tion with said casing. ’

3. Aflaid-compressor governor device com-
prising a casing having a check-valve main
passsage extending through the casing and

communiecating with the compressor and the
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reservoir, said casing having an exhaust or
vent port communicating with said passage
on the compressor side of the check-valve and
also having a eylinder or chamber communi-
cating with the exhaust-port, a vent-valve
governing said port, a movable abutment ac-
tuating said valve and normally exposed on
both sides to atmospheric pressure, said abut-
ment being exposed to pressure when the res-
ervoir-pressure exceeds maximumn, automatie
means for releasing snuch pressure, all the
aforesaid partsand passages beinginthe same
casing, a governor actuated by excess reser-
voir-pressure and adapted to admitsueh pres-
sure against the abutment, and a second cas-
ing containing said governor and secured rig-
idly to the first casing to form substantially
a single casing containing all the aforesaid
parts and passages.

4. A fluid-compressor governor device com-
prising a easing having passing therethrough
a passage between the compressor and the
reservoir, a check-valve arranged within such
casing to control such passage, such casing
having a.chamber with a vent-port commu-
nicating with such passage, and a port to the
atmosphere, a vent-valve governing the vent-
port, a movable abutment normally unex-
posed to pressure operating in such chamber
and actuating the vent-valve and a valve de-
vice bodily connected with said casing and
adapted to admit excess reservoir-pressure to
said abutment.

5. A fluid-compressor governor device com-
prising a easing having passing therethrough
a passage between the compressor and a res-

-ervoir, a check-valve within such casing to

control the passage, the casing containing a
chamber having a vent-port communicating
with such passage, and a port to atmosphere,
a vent-valve governing the vent-port, a mov-
able abutment operating in such chamber to

actuate the vent-valve and provided with a-

leakage-groove passage through itself to keep
both faces of such abutmentnormally exposed
to atmospheric pressure, and a valve device
adapted to admit excess reservoir-pressure to
said abutment.

6. A fluid-compressor governor device com-
prising a check-valved passage or connection
between a reservoir and the compressor, a
casing having a chamber with an exhaust-
port and with a vent-port communicating
with said passage, a vent-valve governing the
vent-port, a movable abutment operating in
such chamber to actuate the vent-valve and
having a leakage-groove to keep both faces of
such abutment normally exposed to atmos-
pheric pressure, and means for admitting ex-
cess reservoir-pressure to said abutment.

7. Avent-valvedevice for compressors com-
prising a casing having a check-valve-gov-
erned passage communicating between the
delivery-pipe of the compressor and a reser-
voir, and also having a movable abutment-
chamber and an outlet-chamber with com-
munication with such abutment-chamber,

151

with the atmoesphere and throngh a vent-port
with said passage on the compressor side of
the check-valve, a vent-valve governing said
port, and a movable abutment in said abut-
ment-chamber for actuating said vent-valve
and normally exposed on both sides to atmos-
pherie pressure.

8. A fluid-compressor governor device com-
prising a casing having a check-valved pas-
sage or connection between a reservoir and
the compressor and also having a chamber,
with an exhaust-opening and a vent-port com-
municating with such passage, a movable
abutment in such chamber normally exposed
on both sides to atmospheric pressure and
having a stem, a vent-valve arranged on the
stem intermediate of its length 10 govern such
port, a hollow plug 108 screwing into the side
of the casing and forming a guide for the end
of the stem, and means for admitting excess
reservoir-pressure in the chamber above the
abutment to operate the vent-valve.

9. A fluid-compressor governor device com-
prising a casing having passing therethrough
a passage between the compressor and the
reservoir, a check-valve arranged within the
casing to control such passage, such casing
having a chamber with a vent-port commu-
nicating with such passage, and a port to the
atmosphere, a spring-pressed vent-valve gov-
erning the vent-port and normally exposed
on one face to pressure from the compressor
to assist in closing it and on the other face to
atmospheric pressure, a piston having a leak
and operating in such chamber to actuate the
vent-valve, a seat on which the piston seats
when it opens the vent-valve and means for
admitting excess reservoir-pressure to oper-
ate the piston. '

10. The combination of a casing having a
connection 102 with the delivery-pipe of a
compressor, a conneetion 103 with a reservoir,
a piston-chamber with an exhaust-opening
104, such casing having chambers 109 and
111 communicating with connection 102 and
chambers 112 and 113 communicating with
connection 102, a check-valve 116 governing
port 115 between chambers 111 and 113, a

vent-valve 107 governing a port between the-

piston-chambers and-chamber 109, a piston in
the piston-chamber for actuating the vent-
valve and exposed to pressure only when the
reservoir-pressure reaches or exceeds maxi-
mum, said piston-chamber having an admis-
sion-port 127 and an abutment-actuated nee-
dle-valve 125 governing such port 127 for ad-
mitting excess reservoir-air to operate the
piston and vent-valve and automatic means
for exhausting that air admitted by the nee-
dle-valve against said abutment.

11. The combination of a casing having a
passage extending through the easing and
communicating between the compressor and
a reservoir, a check-valve within such casing
for goverming such passage, a fluid-pressure-
actuated vent-valve device within the same
casing and eomprising a piston 105 movable
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in a chamber in such casing and provided
with a leaking-groove 130 to keep both faces
of such piston exposed to atmospheric pres-
sure, a valve-stem 106, a vent-valve 107 on
such stem and governing a port between the
piston-chamber and said passage, such cham-
ber having an opening to atmosphere on one
side of the piston and also a supply-port on
the other side, and a governor proper com-
prising a movable abutment in intermediate
juxtaposition to said casing and exposed on
one side to reservoir-pressure, and a needle-
valve connected thereto and governing said
supply-port. '

12. Thecombination,with acompressorand
its delivery-pipe having a vent to atmosphere,
of a vent-valve normally closing such vent, a
movable abutment actuating such valve and
normally exposed on both sides to atmos-
pheric pressure, means for admitting pres-
sure against one side of such abutment when
the pressure in the delivery-pipe reaches or
exceeds a predetermined degree and means
for permitting such admitted pressure to leak
to the other side of the abutment and escape
to atmosphere.

788,161

18. The ecombination,with a compressorand
its delivery-pipe having a vent toatmosphere,
of a vent-valve normally closing such vent, a
movable abutment for actuating such valve

-and exposed on one side to atmospheric pres-

sure at all times and having provision for the
slow leakage of pressure admi:ted to the other
side so that both sides are normally exposed
to0 atmospheric pressure and means for ad-
mitting pressure against such abutment when
a maximum degree of pressure has been de-
veloped by the compressor.

14. Thecombination,with a compressorand
its delivery-pipe having a vent to atmosphere,
of a vent-valve normally closing such vent, a
piston actuating such valve and permitting a
slow leak of pressure admitted to it, such pis-
ton being thereby normally exposed on both
sides to atmospheric pressureand valve mech-
anism admitting pressure to the piston to
open the valve when the compressor has de-
veloped a predetermined degree of pressure.

NIELS ANTON CHRISTENSEN.

Witnesses:

A. E. BALDWIN,
JOHN DADMUN.
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