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UNITED STATES PATENT OFFICE.

CHARLES M. W.

SMITH, OF CAMBRIDGE, MASSACHUSETTS.

'AUTOMATIC REGULATOR FOR HYDRAULIC AIR-COMPRESSORS.

SPEGIFICATION forming part of Letters Patent No. 705,46_0, dated July 22, 1902,
o Appliqatinn filed March 20, 1901, Jerial No. 52,090. (No model.)

To oll whom Tt may concermn:

Be it known that I, CHARLES M. W. SMITH,
of the city of Cambridge, county of Middlesex,
and State of Massachusetts, haveinvented an
Automatic Regulator for Hvdraulle Air-Com-
pressors; and I hereby declare that the fol-
lowing is a'clear, full, and exact desecription
of the same,

This invention relates to an automatlc reg-

ulator for hydraulic air-compressors, and has |

for its object the automatic (301113101111:1-::-' of

the amount of water, and consequently the
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amount of air, which will be taken iInto a
hydraunlic air-compressor, these amounts be-
ing regulated by the pressure of the com-

p1essed airin the compressed-air reservoir or |

storage element of a hydraulicair-compressor.

Figure 1 is a vertical section through the
head of inlet-tank of a hydraulic air-com-
pressor on the line « « in Fig. 2 and shows a
cross-section of the head -tank, mouthpiece
of the downflow- pipe, diaphragm-chamber,
and controlling-valve, the oil-reservoir, air-
inlet head, liquid-jacks, piping, and levers be-
Ing in vertical elevation. Fig. 2 is a half-ver-
tical plan of the headpiece, Fig. 1. Fig. 3 is
a vertical section of the regulating - valve
chamber and an alternative form, in section,
of the automatic regulator in which a packed
piston and spring are substituted for a dia-
phragm, lever, and weight. - Fig. 4 is a ver-
tical section of the automatic regulating-cyl-
inder with a spring substituted for the lever

shown in Fig. 1 In connection with the dia-
phragm.

Referenceis to be had to the accompanying |

drawings, forming a part of thisspecification,
in Whlch s1m1lar ehamcters represent corre-
sponding parts in all the views.

A is the head-tank. ;

Bisa vertical adjustable throat-piece which

-~ by means of the downwardly-projecting pipe

45

b forms a slip-joint with the upper end of the |

downflow-pipe C. This throat-piece B is

[ justed to a proper height in relation to the

water-line v v/'.

In theupper pa,rl; of the head- ta,nk A, ‘above
the water-line ¢ 7', at any convenient point,
18 located the regulator-cylinder I, which is
supported by angle-irons ¢ and barsa’. This
regulator-cylinder is composed of two cast-
ings forming an upper and lower chamber,
with a flexible diaphragminterposed between

‘the two chambers.

A weighted lever G-is fulerumed at the
point f in lugs forming part of the upper cas-
ing of the regulator-cylinder F and press
downward by means of a knife-edge ¢ upon
the diaphragm . On the longer end of this
weighted lever G is an adjustable weight ¢'.
The shorter end of the lever x is operatively
econnected to a rod H, which is in turn con-
nected to the shorter end of floating lever I.
This floating lever isoperatively eonnected
to the vertically-movable rod J, which con-
trols the position of the piston-valve K, ver-
tically movablein the valve-cylinder L. The
longer end of the floating lever I 1s connected,
by means of the rod 2, to the upper end of the
thr oat-piece B.

Connected with the lower chamber of the

| regulator-cylinder F is an alr-pressure pipe

| perature.

M, which is connected to the supply of air
under pressure. This pipe also communi-
cates with the npper port [ of the valve-cyl-
inder L. From the lower port " of the valve-
cylinder L air-pressure pipe N is led into the
upper part of the oil-reservoir O, which is par-
tially filled with oil or other non-compressible
liguid not easily affected by change of tem-
From the lower part of the oil-res-
ervoir O a pipe P isoperatively connected to
the lower part of the liquid-jacks D and D’
and transmits the pressure upon the oil to
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the under side of the pistons d and d’ of these

jacks.

‘The operation of this device is as follows:
In a state of rest there will be maintained a

operatively raised and lowered by the liquid- | certain distance between the outer periphery

jacks D and D'. Theinlet-head E is located

- in the vertical axis of the throat-piece B, with

50

the main air-inlet pipe e projecting upward
therefrom. 'The 1111@1:-116&(1 K is adjustably
suspended by rods ¢’ and e*and I-beamse®and

- et,which are supported on top of the head-tank
A, Thig inlet-head K can therefore be ad-

of the inlet-head I and the inner periphery
of the throat-piece B, making an annular
opening at the point Z of some determined
area, which will allow a certain amount of
water to be admitted through the throat-piece
B, due to this ar ea and the vertical height of
the water-line y ' above it. As soon as the
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air-pressure accumulatesin the air-reservoir
of the compressor above a certain predeter-
mined pressure the air- pressure passing
through the pipe M enters the lower part of
the regulator-cylinder If, causing the longer
end of the lever G to rise, the shorter end of
the lever G tofall, carryving down with it the
shorter end of the floating lever I, thus caus-
ing the valve KX to nuncover the port I', which
admits air under pressure through the pipe
M, the port/, the port [, and the pipe N into
the oil-reservoir O, forcing the oil out of the
lower part of this reservoir through the pipe
P into the jacks D and D/, lifting the plun-
gors of these jacks d and d', which in turn
raise the throat-piece B, decreasing the area
at Z, at the same time, by means of the rod

2, raising the longer end of the floating lever
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I, which is now fulerumed at 2/, causing the
valve I to rise and cut off further move-
ment due to the air-pressure through the port
['"into the oil-reservoir O, and therefore caus-
ing the plungers d and d’ of the jacks D and
D’ to remain stationary. If there is no out-
let or demand for compressed air accumulat-
ing in the air-reservoir of the compressor, the
lifting of the throat-piece B will continue
until the outer periphery of the inlet-head E
and i1nner periphery of the throat-piece B
come 1nto juxtaposition, and the passsage of
water through the downflow-pipe C is there-
by entirely cut off. If there is a constant
draft or demand upon the compressed air
from the compressor, the position of the inlet-
head E to the throat-piece B will be adjusted
50 as to maintain a sufficient passage of water
through the downflow-pipe C necessary to
matntain that demand at the predetermined
pressure. Aslongasthe demand is constant
the parts of theregulating device will remain
stationary. Assoon as there is an increased
demand for compressed air the pressure will
fall slightly, thereby reducing the pressure
under the diaphragm f’, causing the longer
end of the weighted lever G to fall, the shorter
end torise, in turn lifting the rod H, the short
end of the floating lever I causing the valve J
to rise, uncovering the port /', allowing the air
on top of the oil in the oil-reservoir O to es-
cape into the atinosphere, thus reducing the
pressure under the plungers d and d’ of the
jacks D and D', and thus lowering the throat-
piece B and increasing the area Z, and con-
sequently the passage of waterinto the down-
flow-pipe C.

While I have described the use of a weight-
ed lever G, bearing upon the diaphragm 77,
1t 1s obvious that a spring Q, Tig. 4, under
compression could be employed, and it is also

705,460

obvious that a spring Q' and a packed piston
R, as shown in I'ig. 3, would produce similar
results. 1 therefore do not wish to be re-
stricted to the use of a lever and weight or
diaphragm; but

What I desire to claim and secure by Let-
ters Patent is as follows:

1. In a hydraulic air-compressor, a regu-
lating device consisting of a constantly-load-
ed movable part, actuated by air-pressure
from the main reservoir thereof, operatively
connected bylinks andlevers to acontrolling-
valve, alternately admitting and allowing the
escape of pressure to and from plungers op-
eratively connected to means for varying the
area of the water-inlet passage thereby con-
trolling the quantity of water admitted into
the compressor, substantially as deseribed.

2. In a hydraulic air-compressor, a regu-
lating device consisting of a constantly-load-
ed movable part actuated by air- pressure
from the main reservoir thereof, operatively
connected by links and levers toa controlling-
valve, alternately admitting and allowing the
escape of pressure to and from plungers op-
eratively connected to an adjustable throat-
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piece for controlling the amount of water ad-

mitted into the compressor, by varying the
area of the water-inlet passage thereof, sub-
stantially as described.

3. In a hydraulic air-compressor, a regu-
lating device consisting of a constantly-load-
ed movable part under pressure from the main
reservoir thereof, operatively connected to a
controlling-valve, controlling the pressure in
a secondary reservoir containing a non-com-
pressible liquid, which in turn operates plun-
gers operatively connected to means for va-
rying the area of the water-inlet passage, sub-

- stantially as described.

4. In a hydraulic air-compressor, a regu-
lating device consisting of a constantly-load-
ed movable part under pressure from the main
reservoir thereof operatively connected to a
controlling-valve controlling the pressure in
a secondary reservoir containing a non-com-
pressible liquid, which in turn operates plun-
gers operatively connected to means for va-
rying the area of the water-inlet passage, also
causing the controlling mechanism to come
to a state of rest under a constant pressure,
substantially as desceribed.

In testimony whereof I have hereunto af-
fixed my signature in the presence of two sub-
seribing witnesses.

CHARLES M. W. SMITII.

Witnesses:

JOHN MURRAY MARSHALL,
WM. O. WEBBER.
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