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GUSTAV HONEGGER, OF BERLIN, GERMANY.
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SPECIFICATION forming part of Letters Patent No. 789,857, dated May 16, 1905.
Application filed May 12,1904, Serial No. 207,679,

To all whom it may concern:

Be it known that I, Gusrav HONEGGER, en-
gineer, a citizen of Switzerland, residing at
56 Grerichtstrasse, Berlin, Grermany, have in-

vented certain new and useful Improvements
1n Direct-Acting Steam-Pumps, of which the

tollowing is a specification. |
The present invention relates to a new or
improved direct-acting steam-pump working

with expansion which differs from the steam-

pumps hitherto known by the fact that the
pumping-piston itself serves to produce the
necessary equalization of pressure, so that the

use of special apparatus for this purpose is

unnecessary and the construction of the pump
is simplified and its cost reduced. The space
occupied by the engine is also reduced and
the efficiency of the latter is increased.

The invention is illustrated in the annexed
drawings, in which—— -

Figure 1 is an elevation of one form of the
pump, partly in section. Figs. 2 to 7 show
the piston in different positions. Fig. 8 rep-
resents another form ot the pumping appara-
tus in longitudinal section. Fig. 91is a curve
diagram. _

In Fig. 1, C is the engine; D, the pumping
apparatus. Sincetheinvention relates chiefly
to the latter, the construction of the engine
need not be described in detail in this specifi-
cation. The construction of the pump is as
follows: The outer circumference of the tiy-
bular-plunger piston 2, fixed to the piston-rod
1, 1s in contact with the cylinder 3, and the
inner circumference thereof isin contact with
the tubular trunks 5 and 6, fixed to the casing
4. The plunger-piston is divided into two
compartments by the wall7. These two com-
partments are alternately placed in communi-
cation with the duct 10 and air-drum 12 by
the ports 8 and 9, respectively, and with
the suction-pipe 18 and an open water-tank or
the like by the ports 13 and 14 and ducts 15
and 16. The pump sucks in liquid through
the valves 17and forcesthe said liquid through
the valves 11 - into the drum 12, whence it

passes to the pressure or delivery conduit.

The action of the apparatus is as follows:
When the plunger-piston 2 reaches one of jts
end positions, as shown in Fig. 1,1t closes the
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channels 10 and 15, so that, on the one hand,
the plunger ceases to act as a balance device
orequalizer, and, on the other hand, the stroke
1s limited by the liquid inclosed in the left-
hand compartment by the passage of the plun-
ger-piston over the fixed trunk 6. After the
reversal of the piston the right-hand compart-
ment thereof is placed in communication with

the air-drum, and thus opposes the movement

of the piston-rod, and the lower or left-hand
compartment of the plunger-piston is placed
N communication with the suction - pipe 18.
During the further movement of the plunger-
piston toward the right, Fig. 2, the liguid con-
tained in the right-hand compartment is forced
through the ports 9 and 10 into the drum 12,
overcoming the pressure in the latter, and the
left-hand compartment of the plunger-piston
still remains in communication with the suc-
tion - pipe 18. When the plunger - piston

‘reaches the position shown in Fig. 3, 1t closes

the channel 10, so that the counterbalancing
effect: ceases and the right-hand chamber of
the piston, which has previously acted as a re-

sistance to the movement of the piston, is'

placed in communication with the suction-
pipe by the port 14 and channels 15 and 16.
When the plunger-piston has reached the cen-
tral position, (shown in Fig. 4.) both compart-
ments thereof are cut off from the alr-drum,
but are still in communication with the suc-
tion-pipe. This condition continues till the
piston reaches the position shown in Fig. 5,
when the right-hand compartment is still in
communication with the suction-pipe 18: but
the left-hand compartment is cut off from the
latter. Theleft-hand compartment then com-
muntcates with the air-drum. Whereas, how-
ever, during the first half of the stroke the
compressed air opposes the movement of the
piston-rod, it assists the said movement, during
the second halt of the stroke—that is to say,
when the piston has moved beyond the POSI-
tion shown in Fig. 5, as may be seen in Fig. 7.
When the plunger-piston reaches the end po-

sition on the right, the channels 10 and 16 are

again cut off from both compartments of the
plunger, and the action is thereupon repeated
in the opposite direction.

In the form of construction shown in Fig.
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ing carried away with the water.

91T,

2.

" 8 the channel 10 communicates with a verti-

cal pipe 19, so that the compressed air 1n-
closed in the pressure air-drum is used for
balancing the pressure and not the column of
liquid under pressure. The effect isthe same,
the only difference being that it 1s not liquid
which enters the compartments of the piston
from the air-drum but compressed air. For
the purpose of maintaining in the air-drum
the necessary quantity of air—that is to say,
of replacing the air which is lost by leakage
or by being carried away with the water—air
is pumped into the drum at intervals, and a
float 20, the upward-and-downward movement
of which is limited oy stops 21 and 22, is pro-
vided to prevent theair in the drum from be-
The said
float must be provided with holes 23 like a
sieve in order to allow of the passage of the
In this manner the water in the air-
drum is separated from the air-chamber at all
levels.and the agitation of the water during
the pumping is prevented.

In the diagram shown in Fig. 9 the surface

b ¢ d represents the expansion, the surface
d e fand f g ¢ the resistance, and the surface
'} 7 ¢ d the pressure.

The piston can easily be removed from the

cylinder, since for this purpose 1t 1s only nec-
essary to remove the cylinder-cover.

What T claim as my invention, and desire to
secure by Letters Patent of the United States,
15— |

1 In a direct-acting steam-pump of the
class described, the combination of a pump-
cylinder, a pair of trunks extending into the
cylinder and a tubular piston having its outer

789,857

circumference in contact with the pump-eyl-
inder and having its inner circumference in
contact with said trunks, sald piston being

provided with a central partition dividing the

piston into two pressure-equalizing chambers.

0 In a direct-acting steam-pump of the
class described, the combination with the eyl-
inder, of a compression-drum communicating
with the eylinder,a suction-pipe communicat-
ing with the cylinder,a tubular piston provided
with a central partition dividing the piston
‘nto two chambers, and channels in the piston
providing alternate communication of the
piston-chambers with said compression-drum
and said suction-pipe to cause fluid to be
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cucked into the chambers and to cause the

Auid in the drum to act alternately as a resist-
ance and a driving force to the stroke.of the
piston.

2 In a direct-acting steam-pump of the
class described, the combination with the cyl-
inder, of a compression-drum comm unicating
with the eylinder, asuction-pipe communilcat-
ing with the cylinder, a tubular piston pro-

vided with a central partition dividing the
piston into two chambers, channels in the

piston providing alternate communication of
the piston-chambers with said drum.and said

suction-pipe, and a pipe communicating with
| one of said channels and with the drum.

The foregoing specification si oned at Berlin
this 23d day of April, 1904.
GUSTAV HONEGGLER.

In presence of—
WoLpEMAR HAUPT,
Henry HASPER.
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