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UNITED STATES

-——

PATENT OFFICE.

GEORGE F. STEEDMAN, OF ST. LOUIS, MISSOURI,

RELIEF-GOVERNOR FOR AIR-COMPRESSORS.

SPECIFICATIONI%rming vart of I;ett_ers Patent No. 686,778, dated November 19, 1901.
Application filed September 30, 1899, Serial No, 732,188, (No model.) _~

To all whom it may concern:
Be it known that I, GEORGE F. STEEDMAN,

a citizen of the United States, residing at the-

city of St. Louis, State of Missouri, have in-
vented acertain new and useful Improvement
1n Relief-Governors for Air-Compressors, of
which the following is a full, clear, and ex-
act description, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, forming part

~ of this specification;, in which-—
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Figure 1 is a sectional view illustrating
myimproved governorinitsnormal operating
position. Fig.2 isa similar view showing the
parts in position, wherein the relief-valve is
open to establish communication between
the discharge-passage from the compressor
and the atmosphere, and Fig. 3 is a detail
view of a modification. \

This invention relates to 2 new and useful
improvement in a relief - governor for air-
compressors, the objects being to construct
a governing device which shall be econom-
ical of the power necessary todrive the com-

pressor, absolute in its action, mechanical in

its details, and one which is not liable to get
out of repair.
With these objects in view the invention

18 embodied in the novel parts, arrangement,.

and combinations of parts hereinafter de-
scribed, and particularly set forth in the
claims, and which comprises, generally speak-
ing, a casing formed with a suitable cham-
ber, which is part of the discharge-pipe of
the air-compressor, and in which chamber

are arranged two valves, one a check-valve

normally open to the passage of the com-

pressed air through the discharge-pipe of the

compressor, so as to admit the compressed
alr to the reservoir, and the other a valve

which 18 normally closed, but which when

open connects the discharge-pipe of the com-
pressor with the open air at a point between
sald compressor and said check-valve. Two
valves are so arranged that when one is

closed the other is open, and a feature of my

invention is therefore the provision of au-
tomatic mechanism operated by pressure
from the reservoir, whereby these valvesmay
be operated when said reservoir - pressure
reaches a predetermined maximum. An-

| other feature resides in the provision of a

manually-operated valve, whereby the valves

above referred to may be operated at will, 55

and, finally, the invention consists in the
constraetion, arrangement, and combination
of the several parts, all as will hereinafter
be described and afterward pointed out in
the claims. - . |

- In the drawings, A indicates a discharge-
pipe leading from the compressor into the re-
lief - valve casing, and B represents a dis-
charge - pipe 'leading from said relief - valvo

6o

casing to the reservoir or other suitable re- 6z

ceptacle for the compressed air.
- Crepresents;the blow-off pipe or relief-pipe,
leading from the relief-valve and discharg-
ing into the atmosphere at any desired point.
'T'his pipe is shown by dotted lines in Figs. 1
and 2. |

D indicates the casing of mmy improved gov-
erning mechanism, which casingis preferably
provided with caps d for the valves carried
therein. This casing is formed with a pas-
sage or chamber K, which receives air from
the pipe A, while a chamber F is provided,
from which latter chamber the pipe B leads.
Chambers K and F are separated from each

e

75

other by a partition-wall D', formed with an 8o

opening, (at one end of which is arranged a
valve - seat,) in which opening operates a

check-valve G, whose funetion is to admit -

alr from chamber E into chamber F when-

ever the pressure in E exceeds F, said valve 8z

obviously closing, if permitted to do so, when

pressure in chamber I exceeds that in the
chamber E.- For the purpose of explanation
I will refer to this valve G as opening toward
the reservoir, and it will be understood that
while I haveshownanordinary winged check-
valve a flap-valve will answer the same pur-
pOse. . | | |

H indicates a valve which controls an open-

00

ing leading from chamber E, which opening g5

when valve H is raised establishes commu-

nication between chamber E and the blow-off

or relief pipe C. This valve H is shown as a
winged check-valve, although other forms of
valves may be employed, if desired, and is
normally closed by the pressure of the com-
pressed alr in the chamber E on its upper
surface. When valve H is closed, valve G is

| designed to be open, so that the compressed

1CO
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~chamber m in the outer end of a casing N..
Arranged in chamber mis a valve O, consist-

55
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‘The valve

=¥

air discharged from the compressor passes |
‘through ehambers E and F and. onto the res-

ervoir.
Secured to one side of casing D and pref-

erably in axial alinement with valve H 1s a

cylinder I, carrying a piston J, whose rod 7
extends through casing D in line with the
valve II. This c¢ylinder is preferably insu-
lated from casing D by a rubber or other suit-
able non - heat - eonductmn‘ washer ¢ for the
purpose of preventing smd cylinder from be-
coming heated and cmbomszr the leather in
piston J. |

As shown, eylmdel I is secured to a flange
d’, extendmﬂ' from the casing D, which flange
1s open at one side for the Leception of a lever

K, which is pivoted to said flange, a spring L

bearing upon one member of said lever for
the purpose of foreing the same into engage-
ment with the piston J and holding said pis-
ton in the outer end of cylinder I, as shown
in Fig. 1. The other, or, as I will term it, the
‘‘outer,” end of lever K has a connection,
preiembly a slot-and-pin connection, with a
rod %, which enters casing D (smtable pack-
ing belng provided) in a:-ua,l alinement with
valve G. Through the mstrumentahty of
spring L, lever K, and rod %k valve G is nor-
mally held open, as shown in Fig. 1, while
valve H 1is closed.

Ifig. 1 represents the normal or r unnmsg Do-
mbwn of the governor, and it will be noticed -
thatvalve G, acting simply as a check-valve,
being raised from it seat, as above dscribed,

will not move with every pulsation of the

compressor, and so does not wear itself out.
H is never moved except when
called upon to open communication between

chamber E and the atmosphere to relieve the
compressor from the work of forcing air into

its maximum pressure.

the cylinder I.

mum limit, said pipe supplying pressure toa

ing of a suitable head, wings, and valve

proper, under which head is arranﬂ*ed aspring.

0, whose tendency 18 to raise said valve from
its seat, but due to the pressure on said head
said valve is normally c¢losed. The port or
opening controlled by this valve leads behind

valve P, held in position by a spring p.
Yalve P is preferably in the shape of a cylin-

drical valve formed with a reduced portion

‘about midway its ends, which reduced por-
tion coOperates with suitable ports for ad-
mifting pressure from chamber 7 behind pis-

ton J when said valve is in one position, and

the casing R, said follower being
said casing.
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when said valve is in its other position said
reduced portion codperates with ports for ex-

- hausting pressure from behind piston J.

Valve O, before referred to, bears at one
end againsb a diaphragm (@, forming the end
wall of chamber m.

R indicates an extension secured to the
valve - casing containing a spring - pressed
plunger R, bearing againstthe outer face of
the diaphragm Q, the tension of which spring
is sufficient under ordinary circumstances to
keep the valve O in a closed position. How-

ever, when the pressure in chamber m reaches

its maximum to overcome the tension of this
spring-pressed plunger said plunger will be
forced back, permitting the spring o under
the head of valve O to raise said valve from
its seat. A follower 7 is introduced into the
outer end of the extension R for the purpose
of adjusting the tension of the spring 7/, so
as to regulate and adjuast the pressare of the
plunﬂ'er head against the diaphragm to ac-
commodate the governor to various cond1-
tions by reﬂ'uldtmﬂ' the tension of spring 7' to
resist movement up to a certain pressure,
bevond which the diaphragm will be forced
outwardly againstthe pressure of said spring-
pressed plunger and permit the valve O to
be raised from its seat.

Jam-nut or cap r" is preferably threaded
on the follower r to engage with the same and
threaded in
If desired, a lock may be pro-
vided for thiscap s’ to preventthe pressureon
the plunger-head from being changed by un-
authorized persons,who mw'ht. un w1ttmﬂ‘ly ro-
tate the follower 7.

Under normalrunning conditions the parts
should occupy the position shown in Fig. 1;

| but should pressure in the reservoir reach its
the reservoir when the reservoir has received .

maximum a like pressure in chamber m would

_, | overcome spring 7' and raise valve O from its
I will now describe the mechanism for op--

erating valve H when the maximum pressure
in the reservoir is reached and will state that
this mechanism consists of valves arranged
in suitable casings pr efembly extending from |

seat, thus estabhshmﬂ' communication be-
tween pressure in chamber m and the space
under the piston-valve P. ™This pressure
would act to force piston-valve PP upwardly
against the resistance of its spring p, and the

| reduc_ed portion of said piston- -valve would
M indicates a pipe 1ead1nw from the reser-

voir or other place where it is desired to pre-
veni the pressure from exceeding the maxi-

register ports 5 and 6, 5 leading from cham-
ber m to the reduced porftion of the valve
around the valve-waist and into port 6 to be-
hind the pistonJ. This pressure from cham-
ber m behind piston J will force said piston

J upwardiy, as shown in IFig. 2, so as to per-
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mit valve G to close, after which a continued

movement of piston J upwardly will raise
valve H from its seat and establish commu-
nication between chamber K and blow-off pipe
C, sothatunder these conditions no more pres-
sure can enter the reservoir through valve &
on account of the pressure on top of valve G,
and said pressure in chamber E having an
easier escape the parts will remain in the
above-described position as long as the pres-
sure in the reservoir is sufficient to overcome
the resistance of the spring-pressed plunger

| behind the diaphragin; but as soon as the
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pressurein thereservoir decreasessaidspring-
pressed plunger will assert itself, so asto close
valve O, which thereby closes communication
between chamber m and the space behind the
piston-valve P. Theair behind piston-valve
P now escapes through a port 7, controlled

by a leak-valve 8, which leak-valve consists

of a slitted bolt introduced into the valve-
casing for the purpose ofadjusting theamount
of leakage from the space behind the piston-
valve. Spring p asserts itself to throw said
valve back to its normal position, in which

the reduced portion of said valve registers |

port 7 with an exhaust-port 9, so that the air
behind piston J will be exhausted, and said
piston will be forced down to its normal po-
sition by the inner end of lever K and spring
1., bearing thereagainst.
ber K will now act to seat valve H and spring

L will act to raise valve G. It will be noted, |

however, that valve H closes before valve G
18 opened, there being considerable lost mo-
tion between the valves and the rods which

raise the valves from their seats, so that it is |

impossible to raise both valves from their
It will be observed
also that it will beimpossible to prevent egress
of the air through the valve G in case of any
accident-—as, for instance, when the pressure
in the chamber K is at any time greater than
the pressure in the chamber F said valve will
rise. Whenthere is pressure in the reservoir
and for any reason it is desired to shut down
the compressor, it is extremely hard to again
start the compressor under a heavy load, and
I have therefore provided a valve designed
to be operated manually at the will of the

operator, so that in starting the compressor |

should there be pressure in the reservoir
valve -G will be closed and valve H will be
open, so that the compressor will have little
or no work to do until it attains the proper
speed, after which the manually-operated
valve may be turned so as to permit valve
H to seat itself and valve G to be raised, as
in the normal running conditions. 10 indi-
cates this manually- operated valve, which
closesa port 11,opening in chamber m. When
valve 10 isopen,pressure from chamber m en-
ters through port 11 and passes through
port 12 into the space behind the piston-valve
P, raising said valve, so that it will establish
commaunication between chamber 72 and the
space behind piston J, throwing said pis-
ton upwardly and elevating valve I from its
seat. Whenever the compressor has attained
speed, valve 10is closed, and the pressure be-
hind the piston-valve leaks out through the
valve 8, as above deseribed, permitting the
piston-valve to be thrown by its spring and
exhaust the pressure behind piston J, so that
valve H will close and valve G open. I pre-

fer to provide a port 13 in front of piston- |

valve I? for obvious reasons and likewise a
port 14 behind the plunger R’, both of which

Pressure in cham--

I

|

|

|

i

the displacement of air due to the movement
of parts or leakage. |
It will be observed that in the above con-
struction the valves have little work to do,
and therefore will remain tight for a long

time, and that it is impossible to waste any

air from the reservoir by having both valves
open atthe same time. Itisalsoimpossible to
stop up the discharge-pipe of the compressor,
because even though the relief-valve werenot
operated the pressure will still enter the res-
orvoir and not be confined to said discharge-
pipe.
quick-acting, and practically automatie, re-
quiring little or no attention, except when
starting the compressor with pressure in the
reservoir,which requires the manual manipu-
lation of one valve, which should remain
open a sufficient time toenable the compressor
to attain speed. For illustration the rod
k. may be omitted, in which event the valve
G would not be held in its raised position,
but could seat itself by gravity or whenever
the pressure in chamber E was less than in F.
Also it will be obvious that the piston-valve
P and its associate ports may be omitted and
the valve O control an opening directly un-

der the piston J, in which event the leak-

valve 8 would serve to exhaust pressure from
beneath the piston J after the valve O was
closed. |

I am aware that minor changes in the ar-
rangement, construction, and combination of
theseveral partsof mydevice can bemade and
substituted for those herein shown and de-

scribed without in the least departing from .
the nature and principle of my invention.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, ige~ |

1. The combination with a suitable casing
provided with twochambers, E and F,a check-

t valve for admitting pressure from chamber

K to chamber K, a valve for controlling an

The device is positive in its action, -
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opening leading from chamber K to the open

alr, mechanical means for positively opening
sald check-valve, when the pressure in cham-
ber K is normal, and a piston actuated by
pressure from chamber I for displacing said
positive mechanical means when pressure in
chamber F reaches a desired maximum, so as
to permit said check-valve to close, said pis-
ton then opening communication between
chamber I and the open air; substantially
as described. | -

2. The combination with a suitable casing
formed with chambers E and F, of a check-
valve for opening communication between
said chambers, a valve for controlling com-
munication between chamber E and the open
alr, a piston for actuating said last-mentioned
valve, a lever, means acting on said lever
tending to raise the check-valve between gaid
chambers when the valve in chamber E is
cloged, and automatically-actuated valves for

ports are for the purpose of accommodating | admitting and exhausting pressure to and

IT§
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from behind said piston; substantially as de- |

seribed. |
3. The combination with a suitable casing

provided with two chambers E and I, of a

check-valve G for controlling communication

- between said chambers, a valve I for open-
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ing communication between chamber K and
the open air, a piston for actuating valve H,
a spring-pressed lever codperating with said
piston and with the valve G, a piston-valve
cobperating with ports to admit and exhaust
pressure to and from the chamber behind said
piston, and a valve O for admitting pressure
behind said piston-valve; substantially as de-
seribed. o | |

4, The combination with a suitable casing
provided with two chambers E and F, of a
check-valve G for controlling communication
between said chambers, a valve H for open-
ing communication between chamber E and
the open air, a piston for actuating valve I,
a spring-pressed lever coOperating with said
piston and with the valve G, a spring-pressed
piston-valve codperating with suitable ports
to admit and exhaust pressure behind said
piston, a valve O for admitting pressure be-
hind said piston-valve, a diaphragm cooper-
ating with said valve O, and a spring-pressed

planger codperating with said diaphragm;

substantially as described.
5. The combination with a suitable casing

provided with two chambers E and ¥, of a

checl-valve G for controlling communication
between said chambers, a valve Il for open-
ing communication between chamber K and
the open air, a piston for actuating valve H,
a spring-pressed lever codperating with said
piston and with the valve G, a piston-valve
having a reduced portion codperating with
ports 6 and 7 when said valve is in one of its
positions, to admit pressure behind said pis-
ton, said reduced portion codperating with
ports 7 and 9 when said piston-valveisin its
other position, to exhaust pressure from be-
hind said piston, a spring for throwing said

piston-valve in one direction, a valve O for’
‘admitting pressure behind said piston-valve

to throw the same against the pressure of said
spring, a diaphragm, and a spring-pressed
plunger codperating with said diaphragm 1o
hold said last-mentioned valve foitsseat, and
a leak-valve forexhausting the pressure from

686,778

behind said piston-valve when valve O is
closed ; substantially as described.

6. The combination with a suitable casing
provided with two chambers K and F, of a
check-valve G for controlling communication
between said chambers, a vaive 11 for open-
ing communication between chamber E and
the open air, a piston for actuating valve L,
a spring-pressed lever codperating with sald
pistonand with the valve Gz, automatic means
actuated by pressure from chamber K for
throwing said piston and opening valve H,
when a maximum pressure in chamber F 1s
reached, and a manually-operated valve for
admitting pressure from chamber F to be-
hind said piston for opening sald valve H at
will; substantially as described. | |

7. The combination with a suitable casing
containing chambers E and F, of a check-
valve G, controlling communication between
said chambers, a valve for controlling com-
munication between echamber E-and the open

air, a piston J for operating said last-men-

tioned valve, suitable mechanism utilizing
the pressure of chamber I when said pres-
sure reaches its maximum for moving said
piston J to open the valve which it controls
and establish communication between cham-
ber E and the open air, and a manually-op-

erated valve for opening and closing commu-

nication between the pressure of chamber F
and the space behind piston J for moving
said piston at will; substantially as described.

8. The combination with a suitable casing

provided with chambers E and F, a check-
valve for admitting pressure from chamber
E to chamber F, a valve for controlling an
opening leading from chamber K, a piston for
opening said latter valve, a lever, a spring
for moving said lever to open said -check-
valve, and means actuated by pressure in the
chamber F for moving said piston, said lever

being moved by said piston to permit the

closing of said check-valve.
In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,

this 25th day of September, 1399.
GEORGE F. STEEDMAN.

Witnesses:
Wu. H. ScorT,
A. S. GRAY.
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