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To all whom vt may concern:

Be it known that I, WirLLs M. FLEMING, a
citizen of the United States, residing at
Holyoke, county of Hampden, and State of
Massachusetts, have invented certain new
and useful Improvements in Air or Vacuum
Pumps, fully described and represented in
the following specification and the accom-
panying drawings, forming a part of the
same.

This invention relates to an improved air
snifting device for admitting air to the cyl-
inder of air or vacuum pumps to cushion the
piston and prevent hammering.

In the running of air or vacuum pumps on
steam condensers or other apparatus in which
the pump handles a cylinder only partially
filled with liquid, the remainder of the cylm-
der being under vacuum of greater or
degree, the acceleration of the piston on the
discharge stroke up to the point where it
strikes the water or the water in the cylinder
strikes the discharge valve deck, 1s liable to
produce a heavy hammering. To avoid this,
a small quantity of air has been admitted
into the vacuum cylinder to increase the
pressure and cushion the piston at this point.
In such air snifting devices, the air 1s fre-
quently snifted into the vacuum pump
through valves so arranged that the air
would pass into the pump on the suction,
stroke as well as on the discharge stroke.
This vitiates the vacuum and decreases the

volumetric efficiency of the pump, by per-

mitting atmospheric air to partially fill the.

cylinder on the suction stroxe.

The present invention provides a simple
and efficient air snifting device by which air
may be snifted into the cylinder at the begin-
ning of each discharge stroke m such a man-
ner as to prevent the objectionable hammer-
ing while not impairing the efficiency of the
pump in maintaining a vacuum, and which
may readily be arranged to admit the air
through any desired part of the stroke.

In the accompanying drawings forming a
part of this specification, the invention 1S
shown as applied in its preferred form with a
common type of air or vacuum pump, and
this construction will now be described 1n
detail and the features forming the mven-
tion then specifically pointed out in the

claims. | | |
In the drawings—Figure 1 is a side eleva-

- t1iom.
- pump end of the apparatus. Fig. 3 1s a ver-

less |

tion of the pump and condenser, with the
pulsation chamber and frame of the pump
partly broken away to show the construc-
Fig. 2 is a partial plan view of the

tical section of one of the positively actu-
ated valves. |

The invention is shown as applied 1 con-
nection with a Deane vertical pump and con-
denser, in which- A is the steam cylinder, B
the pump cylinder, C one of the pulsation
chambers connected to the pump cylinder
by the pipes D, E the condenser delivering
below directly to the suction chamber ¥, G
the crank shaft and H the fly wheel. The
pump chambers are shown as provided with
the ordinary automatic suction valves ¢ and
discharge valves b.

Referring now to the air snifting device,

on opposite sides of the crank shaft G are
mounted two valve chambers 10 shown as
carried by brackets 11, these valve cham-
bers 10 being connected to the atmosphere
through ports 12 and to the upper parts of
the pulsation chambers C on opposite sides
of the chamber partition by pipes 13. The
connection between valve chambers 10 and
pipes 13 is controlled by valves ¢, shown as
balanced valves, these valves ¢ being carried
by stems 14 secured at their outer ends to
plungers 15 carrying rollers 16 which are
acted upon by cam 17 on the crank shaft so
as to move the valve ¢ at each rotation of the
crank shaft to open successively connection
between the atmosphere and the pipes 13,
this connection being opened just after the
suction valves a are closed at the beginnmng
of the discharge stroke, to admit air to the
pulsation chamber on the discharge side of
the pump plunger, but close the pipes 13
against the admission of air during the suc-
tion stroke. The valves ¢ are closed by
springs 18 acting against plungers 15, when
the cam 17 passes off the rollers 16. The
plungers 15 and springs 18 move in the top
portions of brackets 11 to the outer ends of
which are attached the valve chambers 10.
The pipes 13 are normally closed by check
valves e opening inwardly toward the pulsa-
tion chambers, these valves preventing the
outflow of air and water from the pulsation

charge stroke. |
The operation will be understood from a

chambers during the latter part of the dis-
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 brief statement in connection with the draw-
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mmgs and above.description. As previously
stated, the cylinder and pulsation chamber
at the commencement of the discharge stroke
contains a certain amount of water and the
remainder of the cylinder and pulsation
chamber 1s under vacuum which, in modern
condenser practice, may be very high. As
the pump plunger starts on its stroke, the
cam 17 operates the valve ¢ controlling the
pipe 13 leading to the cylinder or pulsation
chamber on the discharge side of the plunger
s0 as to admit air from the atmosphere to the
pipe 13, which air rushes into the pulsation
chamber through the check valve ¢ and in-
creases the pressure quickly to atmospheric
pressure, this air being then compressed as
the pump plunger continues its movement
and acting to open the discharge valves with-
out hammering. As shown in the drawings,
the pump plunger is just starting its down
stroke, and the cam 17 is just opening the
valve ¢ controlling pipe 13 that leads to the
pulsation chamber connected with the lower
end of the pump cylinder.

It will be understood that the invention is
applicable generally in air or vacuum pumps
where air snifting is desired, both horizontal
and vertical pumps, and that the invention
18 not limited to the particular type of pump
shown which 1is selected only for purpose of
tlustration. It will be understood, also,

that while the air snifting devices are prefer-

ably arranged to admit air only during the
discharge stroke, these devices may readily
be applied to the admission of air during any
desired portion of the stroke.

What 1s claimed 1s:~— _

1. The combination with an air or vacu-
um pump cylinder and its admission and dis-
charge valve mechanism, said cylinder hav-
ing a port for the admission of cushioning

alr independently of the admission and dis-

charge valves, of an air snifting valve con-
trolling said port, and operating devices in-
cluding a cam engaging the snifting valve
stem for operating the valve to admit air in
front of the pump plunger during one part of

r
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each stroke and to prevent admission of air
during another part of the stroke. =

2. The combination with a double acting
alr pump and its pulsation chambers, of con-
nections between the pulsation chambers and
the atmosphere, check valves controlling
sald connections and opening toward the cyl-
inder, and mechanically actuated valve de-
vices outside the check wvalves controlling
sald connections and actuated to open said
connections to the atmosphere during one
part of the stroke and close said connections
to the atmosphere during another part of the

stroke.

3. The combination with a double acting
alr pump and its pulsation chambers, of pipes
connecting the pulsation chambers for oppo-
site ends of the pump with the atmosphere,
valves controlling connection between the

‘atmosphere and pipes, and mechanical con-

nections between said valves and a moving
part of the pump for operating said valves to
open the pipes to the atmosphere during one
part of the stroke and to close the pipes dur-
ing another part of the stroke.

4. The combination with a double acting
alr pump and its pulsation chambers, of pipes
13 connecting the pulsation chambers for op-
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posite ends of the pump with the atmosphere,

check valves e 1n said pipes opening toward

the pulsation chambers, valves ¢ outside said
check valves ¢ and controlling connection
between the atmosphere and pipes 13, and
mechanical connections between said valves
¢ and a moving part of the pump for operat-
1ng sald valves ¢ to open pipes 13 to the at-
mosphere at the beginning of the discharge
stroke 1 the chambers with which they re-
spectively connect and to close the pipes dur-
Ing the suction strokes in said chambers.

In testimony whereof, I have hereunto set
my hand, in the presence of two subscribing
wltnesses.

WILLS M. FLEMING.

)  Witnesses:

Wirtriam C. McLEoD,
Craas. H. JENNESS;

80

35

90



	Drawings
	Front Page
	Specification
	Claims

