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UNITED STATES

PATENT O FFmE,-

'-_'TIIOMAS T, BARBOUR AND OIIRLSTIAN M. IIANSEN, OF SAN FRANCISCO, CALI-
FORNTA, ASSIGNORS TO THE RISDON IRON AND LOCOMOTIVE WORKS OF

| ﬁb all whom it ma,y COTLCET LS :
- Be it known that we, THOMAS J. BARBOUR |

SAME PLAOE

REGU LATING APPARATUS" Fb.. R'_ J_B-*IFRF-'COMPRESSING ENGINES.

o SPEGIFICATION forming part of Letters Pa,tent No 091, 583 da,ted Octobe1 12, 1897

Applma.tmn filed. Aprﬂ 30, 1896

Serml Nu 589,645 (No model )

and CHRISTIAN M. IIANSEN citizens of:the

United States, residing in the city and county

of San I‘ranclsco State of California, have
invented certain new and useful Imptove-

- mentsin Regulating Apparatus for Air-Com-

pressing Eng gines, of Whlch the followmg is a
speuﬁeatlon

- Our mventmn relates to what are called

“air-compressors” and to devices to relieve:
the compressing-pistons from resistance or
work and open them to the external atmos-

phere when the pressure and volume of the

“air compressed has attained some predeter-

mined point.
Ourinvention eoncqsts of a supplementary

- piston operating a controlling-valve actuating

other pistons conneeted dlrectly to 1ehef-
valves on the main compressing-engine, $o

these latter will be held open at some prede-
termined pressure, opening communication
between both sides of the main compressing-

piston and the external air. -
The objects of our invention are to save

power that would otherwise be lost by over-

pressure or an excess of volume, to avoid

- changing .the speed of the eo'mpresmnn‘#-en-

;0 manner, the lattel commllnlcatlnﬂ' with a | pluﬂ' @, as seen in Fig. 5,

gine, a,nd to cool the cylinders, piston, and
accessories by means of the cold external air

drawn in and expelled during the period in

which the relief-valves are held open.

~ Referringto the drawings herewith, Figure
1 is a side elevation of the cylinder and con-
nected details of an air-compressing engine
provided with our improvements.
a plan view of the same. Kig. 3 1is a section
through the supplemental or eont1 olling pis-
ton and the air-distributing
I'ig. 4 is a plan view of Fw 3. Hig. 5is a
section throu ogh one of the 1ehef-valves of the
main eompressmﬂ'-cyhndel Fw 61s a plan
view of Fig, 5. . .

Corr espondm pal ts are designated byhke
letters of reference.

The main cylinder A is of the usual con-
struction, containing a piston operated by the
piston- rod Band prowded with inlet-valvesat

eachend, alsodischarge-valves D, in the usual

1in FKig, 3.

'agmnst the end of the cage or casing T.
Kig. 9 1S |

valve therefor |

~fcha}mbel E’ bene&th the cylmdel A, from

where the compr essed alr  is condueted
through suitable pi pes toa receiverand places
of application. - -

Atthesideofthecylinder A or othe1 Conven- ss
ient position we mount a Supplementaly cyl-
inder I, (shown in section in Fig. 8,) having -

a plston (x, subjected to the same pressure as
exists in the chamber B, ; by means of a pipe
I, communicating from this chamber to the 60

one, E?, beneath this piston G.

The upward pressure on the piston G is re-

‘sisted-by a scale beam or lever J, resting on

edge pivots at K' and™ K?, the latter bearmn
in the eye of a link 1/, pwoted at M, as seen 65
Thisscale beam or lever 7 is pro-
vided mth a movable weight X, that balances
the required pressure in the chamber E or
upon the piston G and is connected by a
link 1 to a piston-valve having cylindrical 70
end sections N' and N?, the former perform-
ing air distribution and the latter a,etmﬂ' to
balance the valve.

‘The central portion of this piston-valve at
O is reduced in diameter to form a chamber #s

E3, which communicates with the passage Q

and the pipe I* when the piston G and the

beam J rises and the section N’ of the piston-

valve passes above the passage or port Q,
permitting air to flow from the chambers F/,
E?, and E3 right andleft through the pipes Ik

to the relief-valves C’ C?, now t0 be deseribed.
One of these is shown in section in Fig. 5, S
being the valve proper, shutting outwmd

80

35
On the stem U of the valve S is a plston V,

sliding in a chamber W, connecting by the

pipe 1 with the chamber E'in Fig. 1 thmuc-'h

the various passages heretofore descmbed and

as indicated by pipes I'and I*in Figs. 1and 2. go
Beneath the piston Vis a coﬂ-sprm o X, rest-

ng on the bearing Z, attached to or formed
‘| integrally with the chamber T'. This Spring

X as soon as alr-pressure is rélieved in the

chamber W causes the piston V to rise and. g5

close the valve S. |
The cages or shells T of the relief-valves ¢V

C* are provided with passages Y for the cir-

culation of air, and are closed at the top by a
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The pipes I’ are to conduect and circulate
cooling-water In the usual manner and need
not be described here. |

The manner of operation and action of the
several parts is as follows: The weight X is
moved to a point on the lever J that will bal-
ance some required pressure in the chamber
IZ* beneath the piston G, and consequently in
the chamber E" and in the receiver or system
being supplied. If the consumption of air is
less than the volume compressed by the main
engine A, the pressure will rise accordingly
and the piston G will be thrust upward, rais-
ing the lever or beam J and the piston-valve
N’, so the compressed air from the cham-
ber E' will flow through the passage Q and
pipes I* into the chamber W, depressing the
pistons V and the valves S at C' C?, thus
opening communication between the main
compressing - piston and the external air.
T'his relieves the engine A of resistance ex-
cept friction and it can go on at its regular
speed, drawing in and expelling cool air
through the relief-valves C' C* until the pres-
sure 1n the chamber &' has fallen to the de-

sired point. Then the piston G and the lever
or beam J will descend, so the piston-valve

N’ will cut off communication from the pipes

I* and open communication to the external
air through the chamber Q, relieving the pis-
ton V of pressure, so the valves S at C' C?
will close by action of the spring X and the
engine A resume its normal work of com-
pressing. It will be understood that the air
flowing through the pipes I?and to the pis-

ton V can also be conveyed to apparatus for
controlling the speed of steam-engines or
water-wheels that drive the compressing-en-

-gine, such arrangement being desirable when

cessation of work extends over considerable
periods of time.

Having thus described the nature and ob-
jects of ourinvention and the manner of con-
structing and applying the same, what we
claim is—

L. In an air-compressing engine, the sup-
plementary cylinder IY, piston G, weighted
lever J, and balanced valve N’ N*, in combi-
nation with relief-valves C' C? one at each
end of the compression-cylinder, and pipes
I* establishing communication between said
balanced valve and the relief-valves, sub-
stantially as shown and described.

2. In an air-compressing engine, the sup-
plementary cylinder If, piston G, weighted
leverJ, links I." L# edge pivots KK’ KX? bal-
anced valve N' N=?, and pipes I%, in combina-
tion with the relief-valves C' C? comprising
valve-disk S, piston W, coil-spring X, and
provided with openings Y, all substantially
as shown and deseribed. |

In testimony whereof we have hereunto
affixed our signatures in the presence of two

withesses.

THOS. J. BARBOUR,
CIIRISTIAN M. IIANSEN.

YWitnesses:
W. K. CARROLL,
R. 1I. MOORE.
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