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To all wham; it Maly cConcern:

Be it known that I, CTCERO M.- HOBBY of

San Diego, in the eounty of Ban Diego zmd
State of Cahtomla, have invented a new and
Improved An—Pump, of which the following
is a full, clear, and exact descuptlon

My invention relates to air-pumps, and has |
for its object to provide a construcetion which

may be used as well for exhausting purposes
as for compressing purposes and Whmh will
operate automatically without any manipu-
lations on the part of the operator.

The invention will be fully described here-
inafter, and the features of novelty will be
pomted out in the appended claims.

Referenceis to be had to the accompanying

drawings, in which—

Figures 1 and 2 are sectional elevations of
two dlﬂfelent alr-pumps constructed accord-
ing to my invention, and Fig. 3 is an enlarged

| _detml of the pump shown in Tig. 2.
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As illustrated in Fig. 1, the pump consists

of a body or 1ecept%ele T provided at any

sultable point with a water- -supply pipe P,
controlled by a valvet. Atthe top the recep-
tacle Is provided with an air-inlet pipe (1, CON-
taining an inwardly-opening valve ¢/, and
with an air-outlet pipe b, containing m:l out-
wardly-opening outlet- valve &', At the bot-
tom the receptacle T' is connected with a si-

phon S, which rises above the top of the re-
ceptaele but preferably not above the air-

valves o' 0.  The bottom of the receptacle

isalsopr ovided with a downwar dly extending

pipe m, having a valve 7, and in said pipe is

located a plston £, conneeted by a rod 1w, ex-

tendmg through the tube 7, connected to the
pipe m, with a valve q, located i In & chamber

n at the lower end of the tube r, said valve

being adapted to close the 0];)61:111:10' S, by
which the siphon S discharges into said cham-
ber . From the said ehamber an outlet-pipe
O leads to a point at a suitable distance be-
low the level of the receptacle T.

The apparatus may be nsed in several dif-
ferent ways—-fm instance, as follows: To ex-

haust air from any receptac]_e connected with
‘the pipe ¢ the valve ¢’ in the pipe m may be

closed and the cock ¢ in the supply-pipe P |

50 opened. Water will then rush into the re-

~ing the air originally contained j in said recep- |

ceptacle T and graduallyfill the same, caus-

I phon has at its arch.

. pressor, the pipe « is left open to the atmos-

" taele 60 escape into the atmosphere through

the pipe 6. This will continue until the wa-
ter reaches the level of the bend or arch of
thesiphonS. Thesiphon willthen be started
and will withdraw the contents of the recep-
tacle T through the chamber n and the outlet-
pipe O, it being understood that the valve ¢
remains inactive.

- The outlet-pipe O and the siphon should
have a greater capacity for discharge than
the supply admitted through the pipe, (Whmh
effect may be readily obtained by an appro-
priate adjustment of the valve 7.) Itfollows
that the level of the water in the receptacle

of the supply of water thlouﬂ‘h the pipe P,
and the preponderance of atmothel 1C pres-
sure will close the valve 0', and at the same
time the valve ¢’ will open automatmaﬂy, al-
lowing the air to exhaust from the body con-
nected with the pipe a. This will continue
.unml the siphon is broken, when the valve

o' will close again, and the water from the
| supply-pipe P will gradually refill the recep-

tacle until the siphon is started again, thus
repeating the operation 111deﬁn1tely

but with the valve # open. In this case the
siphon will not-be started until the liquid has
risen to a sufficient height to cause the lig-
uid in the siphon to unseat the valve ¢, which

1is in this case held down by the weight of

the column of water resting upon the plston
7. ' In this case the siphon therpfore will not
be started until the most favorable time and
a very accurate and efficient action may thus
be obtained.

It will be understood that the amount of

excess pressure to start the siphon will de-

pend on therelative areas of the piston fand
the valve ¢, as well as on the distance between
the said parts and on the amount of rise the si-
It will also be under-
stood that when the pump is used for ex-

It de-
sired, the same operation may be performed,
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T will fall notwwhsmndmw the continuance
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haustmﬂ air the outlet-pipe O should have -

its lower end arranged under the surface of
a body of water, so as to prevent any inrush
of air into the recept&cle T when the siphon
is broken.. -

When opemtmﬂ' the apparatus as a com-

phere _and the pipe 018 connected with the

100
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. between f and ¢ to cause the valve ¢ to open

55
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body of the receptacle within which the air
18 to be compressed. Supposing the valve ¢

to be open, the water admitted through the

supply-pipe P will in rising force air into.

652,559

| ing upward only.) When the water fills the

tank and rises to the arch of the siphon,
(which should be at or about the same alti-
tude as the valve or float ¢,) the water passes

the pipe b and into the pressure-chamber | over the arch, the valve g opens by the lift-

connected therewith, the valve o' remaining.
closed. This will continue until the pressure

in the siphon s becomes sufficient to over-

ing of the rod, and the water escapes through
the continuation of the siphon 0. Asthe wa-
ter escapes air comes in through the valve o’

come the pressure bearing upon the piston 7| until chamber and siphon are again filled

to unseat the valve g. This will start the si-

phon, closing the valve b’ and opening the
- valve d,and after some time cause the pres-

sure of the water in the receptacle T to close

the valve g. The siphon is thus positively
interrupted and the operation will be re-

peated, as will be readily understood. Of
course the apparatus could also be used as a
compressor without taking advantage of the
action of the valve g—that is, the valve ¢
may be closed during compression, in which
case the periodical starting and breaking of
the siphon would be due only to the rising
and falling of the water in the receptacle T.
1t will be obvious that by the use of the valve
g and 1ts operating-piston # I may be enabled

not only to time the action of the siphon so

as to secure the best results, but also to se-
cure a greater amount of pressure, since more
pressure will be required to start the siphon
against the resistance opposed by the valve ¢

than if said valve is inactive.

In the construction illustrated by Figs. 2
and 3 the system of balanced valves f and ¢
is the same as in Fig. 1, the entrance of water
under pressure being at any point in the sys-
tem, either below or above—{for instance, at
P’. The main difference lies in the upward
extension w’ of the rod u, connecting the bal-
anced valves to terminate in the pipe ¢, by
which air has entrance and exit in a head at
¢, with a float d below moving freely on the
rod and perforated so that air or water may
readily pass through, but so adjusted that
when the float rises against the head of the
rod the head covers the perforations in the
float and allows the pressure of water in the
cylinder to act in lifting the rod. The bal-

ance secured by the downward pressure at f
and the upward pressure at ¢ is assisted by
the pressure at ¢ in addition to the excess

weight of the column of water in the siphon

and the siphon to eome into operation. The
detalls of the float and head are shown in
Fig. 3. The general effect is the same as be-
fore described. Water entering under pres-

- sure at P’ closes the valves fand g and, fill-
1ng the chamber T, expels the air through the
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trance.
the siphon equally expels air through the

air-valve b° which permits exit and not en-
The water rising in the short leg of

valve /v into the normal exit-pipe 0% (This
valve h and small pipe S? are not essential,
but are used for the purpose of making the

- water rise to the same level in the siphon as
in the barrel when there is back pressure

from condensation of air, the valve A open-

|

tained in said leg.

|

with air, when the column of water resting
on valve f closes the siphon by the valve g,
and thus, however great may be the pressure
of air in the receiving-chamber, the siphon 1s
unable to carry off the water until the cham-
ber is filled and the water passes over the
arch and the weight of the column of water
in the siphon is added to the back pressure
of air. In other respects the principle upon

‘which its use as an air-compressor rests is the

same as in the construection shown in Fig. 1.

I have found that the addition of the float
d to aid in tripping the valve and of the small
pipe S* and valve & to allow the air to pass
out of the siphon 1s of particular advantage
when working under high presstire, as with
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these additions the operation is more cer-

tainly controllable.

I desire to point out particularly that my
siphon operates under conditions materially
different from those obtaining with ordinary
siphons. Where, as usual, the pressure of
the atmosphere is exerted directly on the sur-
face of the liquid as well as on the discharge
end of the long leg of the siphon, {even if said
end dips into a liquid contained in a vessel
open to the atmosphere,) the force of the si-
phon action is measured by the weight of a
column of liquid equal in height to the dif-
ference between the length of the long leg and
the length of the short leg. With a closed
chamber, however, under otherwise identical

circumstances there will be no siphonage as -
long as the length of the outlet-leg does not
exceed the height of a column-of liquid ca-

pable of being sustained by atmospherie pres-

sure, for the chamber being closed there will
be no atmospheric pressure upon the surtace
of the liquid contained therein when said sur-
faceislevel with the arch of the siphon and at-
mospheric pressure on the long leg would just
counterbalance the weight of the liguid con-
Should the surface of the
liquid within the closed chamber be below the
top of the siphon’s arch, the weight of the lig-
uid contained in the portion of the siphon ex-
tending from the vessel to the arch—that is,
the short leg of the siphon—will act on the
liquid in the vessel and increase the pressure
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in the said vessel until equilibrium is re-

‘stored—rthatis, noflow would result. If, how-

ever, the liquid within the vessel rises above

the level of the siphon’s arch, there would be
an excess of pressure toward the outlet meas-
ured by the weight of a column of liquid of a
height equal to the distance of the surface of
the liquid within the vessel above the arch,
and the liquid will flow out until the liquid
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"‘within t'he Vessei sinks to the level of the si- |

phon’s arch. If, now, by the continuous ad-
mission of liquid into the closed vessel the
level of the liquid is kept above the arch, a
continuous flow will obviously result; but
there will be nosiphonage, properly speaking,
since the liquid at no point rises higher than
the level within the vessel. Should the up-
per portion or air-space of the vessel be con-
nected with a closed air-chamber, as in the
drawings, it would seem that air could be ex-
hausted from the vessel by admitting less lig-
uid per unit of time than is discharged
through the outlet-leg of the siphon. In this
case, however, the fall of the surface of the
liquid within the vessel will soon be checked,
owing to the diminution of the air-pressure
low and
outflow to become equal, so that no further
exhaustion will take place. Similarly, if it be
attempted to utilize the siphon action for the
compression of air a slight amount of com-
pression will bring about an equalization of
the inflow and outflow, and then there will re-
sult a continuous flow, leaving the level of the
liquid in the vessel unchanged.
fore be seen that if a device of the class de-
seribed (with a closed vessel) is to be used
effectively for the compression or exhaustion
of alr it is necessary to retard the action of
the siphon and to secure such an action that
the vessel will first become entirely filled and

then entirely emptied. For this purpose I
have utilized the pressure of the liquid with-

in the vessel T' to close the valve ¢, which
controls the outlet-leg of the siphon until the
ligquid flows over the arch of the siphon and
opens the valve. To render the operation
certain even when variations of pressure in
the supply-pipe might temporarily increase
the resistance to the opening of the valve ¢,
I may provide the float d, Fig. 2, which, as
described, rises with the liquid, and when in
contact with the head ¢ becomes a piston

working upwardly to assist the opening of

the valve g. |

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— |

It will there-

4

1. The combination of 4 reé‘eptabie closed
to the atmosphere and having a liquid-inlet,

avalved air-inlet, a valved air-outlet, a siphon

connected with the receptacle and having its
arch rising above the top of the receptacle, a
pressure-cylinder at the bottom of the recep-
tacle, an operating-piston in said pressure-
cylinder, a valve-chamber interposed in the
outlet-leg of the siphon, a valve arranged to
control the connection of said chamber with
the siphon and connected with said operat-
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ing-piston, another valve or head likewise -

connected with said piston and arranged in
the upper part of the receptacle, and a float
arranged to engage said head,

2. The combination of a receptacle closed
to the atmosphere and having a liquid-inlet,
a valved air-inlet and a valved air-outlet, a
siphon connected with the receptacle, and a
valved connection between the arch of the
siphon and the air-outlet.

70

5. T'he combination of a receptacle closed

to the atmosphere and having a liquid-inlet,
avalved air-inlet, a valved air-outlet, a siphon
connected with sald receptacle, a valve-cham-
ber interposed in the discharge-leg of the si-
phon, a valve in said chamber, adapted to
close the outlet from the siphon to said cham-
ber, a pipe or cylinder connected with the re-
ceptacle, and a piston movable in said eylin-
der below the bottom of the receptacle and
connected with said valve.

4. The combination of a receptacle closed
to the atmosphere and having a liquid-inlet,
avalved air-inlet, a valved air-outlet, a siphon
connected with the receptacle and having its
arch rising above the top of the receptacle, a
pressure-cylinder at the Dofitom of the recep-
tacle, an operating-piston in said pressure-
cylinder, a valve-chamber interposed in the
outlet-leg of the siphon, and a valve arranged
lo control the connection of said chamber
with the siphon and connected with said op-
erating-piston. |

CICERO M. HOBBY.

Witnesses:
JOHN MECKOLLS METCALF,
EpwIiN K. HoBRY.
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