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To o/l 1:lvone 76 Nl CONCErIL:

Be it known that I, JoHaNNeEs WILHELMI, a
resident of Hamburg, in the (German impire,
have invented certain new and useful Im-
provements in Condensation Air-Pumps, of
which the following is a specification.

The present invention relates to improve-
ments in condensation alr-pumps.

In surface condensation it 1s advantageous
to suck water and air from the condenser sepa-
rately. |

With this end in view my invention consists
incombining in a pulmp an alr-piston present-
ing a large cross-section and a water-plunger
piston presenting a small cross-section, both
pistons being operated by one single piston-
rod and arranged in such a manner that the
space which is formed in the large cylinder
between the large and the small piston causes
by its vacuum action a compensation or bal-
anceof work between the two halvesot a dou-
ble stroke (up and down stroke) and acts as a
buffer on the termination of the downstrolke.

In order that my 1nvention may be more
tully understood by one skilled in the art to
which it appertains, I shall now proceed to de-

“seribe the same in detail, reference being taken
for that purpose to the accompanyingsheet ot

drawing, whereon I have shown a central ver-

tical section of a condensation air-pump con-
structed in accordance with and embodying

my invention.
The improved pump is provided with an air-
eylinder «, which is in communication with

the air-inlet 4 by means of openings ¢ and an

“annular channel ¢, surrounding the latter, and
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with the air-outlet ¢ by means of suitable pres-

sure-valves 7, provided in the cylinder cover

or top wall ¢, and of a chamber or casing /2,
mounted at the top of the pump and surround-
ing the said pressure-valves. At the lower

part of the pump or cylinder « there 1s ar-
ranged a water-cylinder <, which 1s 1n com-
ings ¢, and the air contained in the said lower

munication, by meansof openingsZand acham-
ber /. surrounding the said openings, with the
water-inlet 7., and by means of a channel »
and asuitable pressure-valve o with the water-
outlet ». The air-inlet / and the water-inlet
0 are suitably connected to the condenser.

The evlinder « contains a piston ¢ and the cyl-
inder / a piston », preferably a plunger-pis-
ton. Both pistons are attached to and oper-
ated by a single piston-rods. Inordertocon-
struct a pump of this kind of small dimen-
sions, the air-piston and the cylinder end walls
7 and Zare made conical in formand the water-
piston and water-cylinder arranged in the hol-
low of the conical piston ¢ and conical bottom
wall 7, respectively, as clearly shown in the
drawing. | ' -

By means of the described arrangement of
the condensation air-pump an almost uniform
efficiency is obtained. During the upstroke
the air above the piston ¢, which air opposes

a comparatively small resistance, is expelled

through the valves 7, chamber /Z, and outlet
¢ against atmospheric pressure, whereas tresh
air is sucked into the space underneath the

ings ¢. At the end of the upstroke of the
piston ¢ the same vacuum will exist in the
cylinder « as in the condenser.  As the piston
» moves simultaneously with the piston ¢ a
vacuum is produced at the same time in the
water-cylinder /. When at the end of the up-
stroke of the pistons ¢ and » the bottom ot
the piston » has clearced the openings A, water
will rush in from the condenser through the
inlet 7., chamber /, and openings 4 and fill up
the water-cylinder 7.
downstroke of the pistons ¢ and » the open-

During the subsequent
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| piston ¢ from the condenser through the open-
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ings A are immediately closed by the down

movement of the piston », and the water be-
low the piston », which water opposes a com-
paratively great resistance, is forced out
through the channel », pressure-valve o, and
outlet », a vacuum being produced at the
same time in the air-cylinder ¢ above the pis-
ton ¢ by the down movement of this piston.
Upon the termination of the downstroke the
lower part of ‘the air-cylinder is completely
closed by the piston ¢ sliding over the open-

part compressed, so that an extremely advan-

tageous cushioning effect for compensating or

absorbing the action of the weight of the mov-
ing parts is obtained. After the piston ¢ on

its downstroke has passed the openings ¢ the

QO

95




10

20

25

- -

vacoum above the piston ¢ causes the air to

rush from the condenser through the cleared
openings ¢ into the air-cylinder, from where
it will be expelled by the next or following
upstroke of the air-piston. |

By the described combination of two pis-
tons of different sizes the following results
are attained: Almost all the air is exhausted
by the sucking action of the large piston and
little or no air enters the small water-cylin-
der, and, secondly, a vacuum is formed or pro-
cduced on each stroke in the air-cylinder which
demands an expenditure of energy on the up-
stroke of the piston which 1s, however, recu-
perated on the downstroke.

In the example shown the pistons operate

with pressure-valves only, the suction-valves
‘being replaced by the openings ¢ and % and |

the slide action of the pistons themselves.
The pump may, however, also be provided
with suction-valves, if desired. When the
pump 1s provided with suction-valves, the con-
1cal chamber / serves as suction air-chamber.
- Having fully described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 1s— ' |

1. A pump having a water-cylinder and an

- air-cylinder larger than the water-cylinder,
- pistons therein, a piston-rod connected to both

- 39

pistons and means to produce an air-cushion
-at the termination of the downstroke, where-

by the space between the large and small pis-

~ tonsin the air-cylinder causes by its vacuum
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~and admit air into the partial vacuum above
the piston, and the ports in the water-cylin- |
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action a compensation or balance of work be-
tween the two halves of a double stroke (up

~and down stroke), substantially as described.

- 2. A pump having a water-cylinder and a
concentric alr-cylinder, each having inlet-

ports,. concentric pistons in said cylinders, a
piston-rod operating both of the pistons, the

ports.in the air-cylinder closed before the end
of the air-piston stroke to form an air-cushion

der opened at the end of the suction-stroke
of the water-pistons to admit water to the

758,801

partial vacuum formed in the water-eylinder,
substantially as described.

3. A pump having a water-cylinder pro-
vided with peripheral ports at one end and a
concentric air-cylinder provided with periph-
eral ports at its opposite end, concentric pis-
tons in said cylinders to control the ports and
a piston-rod connected to both of the pistons,
substantially as described.

4, A pump having a water-cylinder pro-
vided with peripheral ports, a concentric air-

cylinder also provided with peripheral ports,

a conical piston in the air-cylinder and a pis-
ton in the water-cylinder each controlling the
respective ports, and a piston-rod connected
to both of the pistons, substantially as de-
scribed. |

5. A pump having a water-cylinder pro-
vided with peripheral ports, a concentric air-
cylinder having peripheral ports and conical
ends, a piston 1n each of said cylinders con-
trolling the respective ports and an annular
conical chamber surrounding the water-cyl-
Inder and communicating therewith through

the ports in said cylinder, substantially as de-

scribed.

- 6. A pump having a water-cylinder pro-
vided with peripheral ports at its upper end

and having its lower end opening into a valve-
controlled discharge-channel, a larger concen-
tric air-cylinder having conical ends and pe-

‘ripheral ports nearits lower end, an air-cham-

ber surrounding the upper end of said cylin-
der, valves to control the exhaust of air from
the cylinder to the chamber, a conical piston
in the air-c¢ylinder, a cylindrical piston in the
water - cylinder, each controlling admission

through their respective ports and a coniecal

chamber surrounding the water-cylinder and
communicating therewith through the ports

in said cylinder, substantially as described.

JOHANNES WILHELML.

Witnesses:
K. H. .. MUMMENHOFF,
Orro W. HELLMRICH.
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