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“UNITED STATES

PATENT OFFICE.

GEORGE H. REYNOLDS, OF NEW YORK, N..Y., ASSIGNOR OF GNE-HALF IN-

* TEREST TO CORNELIUS: H:DELAMATER. AND GEORGE H. ROBINSON.

" IMPROVEMENT IN RELIEF APPARATUS FOR Al R-COMPRESSORS.

" Speciioation forming part of

Lietters Patent No. 160,058, datcd Msroh 16, 1675; reissge No. 7,888, dated
October 3, 1876; ‘application filed Seplember 21,1876,° o

To all whom it may concern: .
 Be it known that I,GEorGE H. REYNOLDS,
of the city, county, and State of New York,
have invented :certain new and useful’ Im-
provements in Relief Apparatas for Air-Com-
pressors; and I do hereby declare -that. the.
following is a full, clear, and exact description
of the same, reference being ‘had to the ac-
companying drawing, which forms part of this
‘specification.. ' »
*This invention is more particularly, but not
exclusively, designed to be applied to air-com-
ressora driven '
tor, the duty of which is multifarious, or not -
 restricted to that of merely operating the com-
pressor, and when the invention is thus ap-
_plied it has various functions. Thus it ena-
bles the compressor running at a fixed speed,
which, when uninterrupted, 18 over and above
that required to keep up the necessary sapply
of compressed air, to relieve itself from load,
.and to deliver no more air than required, and
to resume its compressing action again,as ne-
cessity requires. It also serves to prevent an
excess of pressure in the reservoir or receiv-|
ing-pipes for the compressed air, without blow-
ing off or wasting the latter; likewise, tlie es-
tablishment of any given fixed pressurethere-
in, free from interference by irregularity in the
work being done; also, economizes the driv-
ing-power by runningthe compressor in equi- -
librio whenever the operating-power is in ex-
‘cess of what is required to produce the re-
quired compression. The invention also serves
‘to detect leakage in the reservoir or_ pipes
which receive or conduct the compressed air
to its place or places of use. o
in of them, the inven-

" To these ends, or cer
valve or apparatus

tion consists in a relief-
applied to the compressor, and controlled by
- @ valve which is governed by the pressure of
the compressed air delivered by the -com-
pressor, and is weighted orloaded to the press-,
ure at which it is required to maintain the sap-
ply of compressed air. B

The invention also consists in a certain com-
bination of said devices, as adapted to a par-
" tienlar connection with the compressor, which
application of the invention will serve as well

1

by a steam-engine or other mo- 1 .p

 valve, which is here shown

as any other to illustrate its action, and will,
accordingly, here be selected to explain tae
invention. - ’ ' .
~ Figure 1 represents a longitadinal sectional
‘elevation of the invention, applied as above
-described; and Fig. 2 anend elevation thereof.
" In the accompanying drawing, A is a pipe
or duct, which is connected at its one end b
with;an,aireoompressor,‘.aud at.its other end o
'with the reservoir or pipe, which receives the
compressed air-delivered by the COmpressor. .
B is a check or dischargé valve of the com-
ressor. - (Here shown a8 arranged in or con-
trolling the duci A, and operating to allow of
air being delivered through it by the com- -
pressor into the reservoir or receiver.) - Thus

‘the duct A commaunicates with the air which
has been delivered by.the conipressor, and bas.
combined . with it a’valve, O, for controlling
the pressure.

~ Inconnection with theduct A, exterior to the
valye B, is a.duct, d, which allows of the com-
pressed air that has been delivered, throngh -
said valve to act on the one end or ander side |
of the pressure-regulating valve C. This
as of plug-form,
is kept closed or down to the pressure re-
.guired in the reservoir or receiver_either by s
spring or weight-—as, for instance, by a series
of weights D, ‘connected . with said valve by .
a yoke, E. This valve O, when raised by any
excess of sare on the under side of it, does
not waste or blow off the surplus compressed
air to the atmosphere, but simply conduots it,
by a passage, f, toa cylinder or chamber, G,
containing & piston, H, which “has connected
with it a relief-valve, I, at the lower end of &
valve-box, K. This valve ‘opens to the at-
mosphere when the piston H is moved down-
ward or inward by the compressed air enter-
ing the cylinder G by the. passage f, as here-
inbefore described. The valve-box K is in
free communication between the piston H and
valve I by a passage, g, with the danct A be-
low or on the compressor
valve B, and the valve I is balanced by the
piston H as regards pressure in the valve-box
K. The valve I is lifted or closed- to the at-

mosphere by a spring or weight, M, when

gide of the check-
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there -is, no’ surp]us pressure actmg on the .

piston. H to. (depress it, the ‘weight. M- bemg
regulated to resist a given pressure..
-The  operation of the . nwentlon, when tbe
parts are arranged as described, is as. follows:
Supposing the engine or motor, wlnch may be
kept regularly going at any fixed or given

speed, to have actuated the- compressor till '

the reqmslte pressure has been obtained’in the
compressed-air reservoir or.receiving-pipes,
then no action .of the valves O and I takes

lace, and draft upon said reservoir or:pipes
p y P

is compensated for by a continued supply of

discharge valve B; but:there can no excess

of pressure accumulate -in the. reservoir, in-.
asmuch as any. tendency toexcess of pressure-

therein, whether produced by diminished de-

mand for the compressed air, or by the work-
ing capaelty of the cotpressor: bemg greater
than is néeded it kept . contmuously working,
will equse the valve C, which it is desirable.

should be very sensmve, to rise and open the

passage f.  This allows a portion of the de:

livered compressed air, ha,vmg an excessive

-pressure, to act upon the piston H, and open
" the relief-valve I to the atmosphere, and to
establish  free communication between the
compressor and the external atmosphere, thus
“causing the compressor to work in equzhbrw

till draft on the compressed-air reservoir or:

receiving -pipes diminishes  the pressure of
the previously-delivered compressed air there-

in below the limit of the loa.ded conbrollmg- -

valve C.
When the pressure, nowever, has been thus

reduced, the valves C and I cloge. agalu, and,

the compressor, working -no Ionger in equi-
librio, delivers mnore compressed air through
its. discharge or check valve B to make up'the
deficiency. 1n this operation of the parts the

relief-valve I remains positively closed until {

the controlling-valve C is opened and then
opens or operates promptly.. -

Thus a uniform pressure may be kept up in
the reservoir without wastmg or blowing off
compressed: air, and the compressor may be

- kept continually running at a fixed speed, re-’
- gardless of the irregularity of the. draft or

drain on the compressed air delivered by the
compressor, and.when' the latter is not ‘com-
pressing air it simply runs in equilibrio, and,

‘beyound what is necessary to overcome frlctlon,' \

takes little or.no power to work it,,no air be-

ing then compressed by it.” The compressor, |

accordingly, when running at a fixed speed, is |

enabled. to relieve itself from load and dehver

‘no-mpore air than requlred and to renew its
‘duaty when a further supply ‘of ¢compressed air’
‘is necessary. - These advantages. are not due
to any .mere: arrangement of parts, as hereé
“shown, mcludmg thevarious ducts and valves,

nor yet to any spécial  construction of the re- .
lief apparatus, but to a combination with. the_
compressor of oue or more relief-valves.oper- -

' tmg,,when oopen,. to dllow of the compressor -
‘running in ethbrw, and which are controlled
- by a valve that is goVerned by the pressure

of -the compreesed air delivered by the com-

‘pressor; -
air from the compressor through its cheek.or |

In addifion to the' foregomg description of .

-the general action of the invention, it may be -
.observed that the invention also acts as a leak-
‘age- detector, inasmuch as,when the compress-

‘or is' under regular or constant action by.the-
motor, it is only necéssary to close all regular"

draft from the compressed-air reservoir or re-

| ceiving:pipe, and then to observe the namber
‘of strokes made by the motor or by the com-
pressor, with the valves O'and I open or closed.
Thus, if the leakage is fifty per cent:,then the
-valves Cand T'will open duringhalf the strokes
_of the motor and compressor in a given- time,

whereas, if there be no leakage at all, said

.valves- should remain open all the time after
_the pressure limited by the valve O had been
'rea,ched, provided, of coiirse, that durmg such

test no draft for: workmg purposes is:made up- .

- on tbe compressed. air in- the reservoir or re-:

ceiving-pipes.

- Ielaim— . ‘

1. The combination of a relief-valve, operat-
ing to. establish communication between the -
compressor and the external atmosphere, and
a supplementary valve governed by the press- -
ure of the airdelivered by the coinpressor, and
controlling-the action-of the rellef-valve, sob- .
stantially as specified.
2. The combination, with a duct, A;in com-"
munication with the compressed-aix- reservorr
or re(,elvmg pipes, of acheck-valve, B, through:
which the air is discharged by the compressor, .

& relief-valve, I, opening communication be-

tween the: compressor and'the external atmos-
phere, aud the controllmg-valve C ‘operated
by the pressare of the air on the delivery side
of ‘the'check-valve, and governing the action "
of the relief-valve, essentially as and for the
ﬁurpose or purposes specrﬁed
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