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‘ ‘Specification of Letters Patent.
Original application filed J’ahuary 12, 1907, Serial No. 351,973. Divided and this applicatibn,ﬁled July 11,

Patented Apr.8,1913.

1910. Serial No. 571,285,

To all whom it may concern: :

Be it known that I, Rovar D. Tomuinsox,
a citizen of the United States, residing it
Milwaukee, in the county of Milwaukee and

State of Wisconsin, have invented a certain

new and useful Improvement in Condenser
Air-Pumps, of which the following is a
specification. : ) :

This invention relates to improvements in
the construction of steam condensing appa-
ratus and particularly to improvements in
the construction of air pumps used irr con-
nection with condensers. -

An object of the invention is to provide a
condenser air pump which is simple in its
construction and efficient in- operation.

Another -object is to provide p valveless
pump. in which the destructive effect of
kmocking due to'the return of the discharg-
ing water into ‘the wvacuiim spaces of ‘the
pump- as thesé successively discharge their
contents, is avoided.. ) ’

This application is a division of an ap-

plication for patent for steam condensing-

apparatus, Serial No. 851,973, filed
12,1907, . "o L

A clear conception of one embodiment of
the invention can be obtsined by referring
to.the accompanying drawing., . _

The figure shows a ceéntral vertical section
through a condenser head and condenser air

January

pump and the ‘conneetions | communicating

. between the two. - -
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- piston type

The condensing head 1 is provided with a
steam inlet 2 at its' top and a water dis-
charge ‘outlet at its lower end. A water in:
let pipe 4 which spreads out within the con-
densing chamber 5 in the form of an um-
brella or air frdp 6, enters the-condensing
head 1 intermecﬁate the inlet and outlet
thereto. A deflector 7: is fixed to the water
inlet pipe 4 at'the end theréof which dis-
charges into the condenser head 1. The
pump 8 hag its inlet 81 connected to the
water outlet pipe 8 of .the head 1. The dis-
charge outlet 82 of thé pump 8 is connected
through the pipe 83 tp any convenient dis-
charge well, not shown. The pipe 83 is con-
nected to the atmosphere by a port 831 which
is located preferably near the discharge out-
let 82. The pump 8 is of the rotary. geared

pumped when in.operation. The- impellers
85 are geared together by gears 86, of which

“coaction with the casing.

_one of t.

and positively displaces the fluid .

gears the pitch lines alone are shown. The
driving of the impeller shafts of the pump 8
is accomplished by means of a pulley or other
similar means fixed to an overhanging end
cf one of the impeller shafts. .

Air chambers 882 are placed in communi-
cation with the interior of the casing of the
pump 8 at points slightly in" advance of the
tangent point on the impeller 85 at the time
the following impeller Iobe is working into
This is to insure
that the impeller lobes shall isolate a work-
ing space before opening up communication
between the chamber 832 and the space
above the inlet 81. .

- Equalizing or discharge pipes 9 lead from
underneath the air trap 6 within the con-
denser head 1, through the head, and to the
pump suction, discharging into the pump at
inlets 91. These pipes' 9 have no portion
thereof dipping below and subsequently ris-
ing to a horizontal plane, or in other words,
their structure is such as to avoid the forma.
tion of liquid traps, thus Insuring that these
pipes.form a constantly open means for con-
ducting fas from the condenser head 1. .But

ese pipes 9 is shown in the figure,
but in practice it is usual to apply two of

them leading same to each side of the pump

8 and also from opposite points underneath
the gas or air trap 6. Water cenductor pipes

55

60

65

70

75

80

85

92 lezd into the equalizing pipes 9 from any .

convenient source, as shown, for instance,
from the condensing water inles pipe 4. .The
conductor pipes 92 are controlled by valves

‘93, and terminate in nozzles or spray ends 94

within the pipes 9. The spray ends 94 are

| directed toward the pump 8,

‘The operation of the device is as follows:

‘Steam is condensed in the condensing cham-

ber 5 of the condenser head 1 2s.it enters the

.chamber at the steam inlet 2, by the inrush

of.condeénsing water through the pipe 4 at
its discharge end just above the wmbrella

or gas trap 6. This water in rushing off

from the umbrella is thrown against the in-
ney vralls of the condenser head 1,thus form-
ing a seal which prevents the air from re-
turning to the space.above the wmbrella.
The condensed steam mingles with the con-
densing water and the mixture is discharged
through the water outlet pipe 8 to the pump
inlet 81. As the.impellers 85 of the pump
8 rotate, they carry this mixture of con-
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densing water and condensed . steam up-

wardly past the inner semicylindrical sur-
faces of the pump 8 and- discharge same

through the outlet 82, The water is then

[S1]

have come into the condenser either with
the steam or the condensing water, will
gather underneath the umbrella or gas trap

12 6 and will from there be conducted through

the equalizing pipes 9 and inlet 91 to the
' interior of the pump 8. The air or gas thus
conducted through the pipe 9 will be cooled

In its passage by the spray of water intro-.

15 duced into the pipe 9 from the condensing
water inlet pipe 4 by means of the conductor
pipe 92. It will be noted that the gases en-
‘tering the pump 8 through the inlet 91 are
admitted at the highest point possible .above

* The inlet 91 is located at the point at which
the highest” vacuum is maintained in any
portion.of the apparatus. The air or gas
introduced atthis point will be carried along

25 by the impellers 85 together with any water

entering through the inlet 81, and will be

urged through the pump 8 with the water.

passing therethrough. When the impeller

. lobe passes the inlet to the air chamber 882,
30 the water previously forced into the ain
- chamber 882" will gradually pass out and
break the vacuum in' the pump space. As
the impeller 85 proceeds.and when the lobe
leaves the inner semicylindrical surface of

35 the pump casing and moves. opposite. the
pump discharge 82, communication is estab-
lished between the air chamber 882 and the
pump discharge 82. The atmospheric pres-
sure established in the- discharge 82 will

40 then cause water to rush back into the air
chamber 882 until the next succeeding lobe

- of the impeller 85 passes the pipe eonnection
between the air chamber and the interior of
the pump. C _

45 It is obvious that the chambers 882 need
-not be closed at their tops as shown. "It is
also obvious that instead of having an’ air
-chamber communicating with the pump,

- merely a communication. through the pump

50 casing to the:atmosphere would be sufficient.
In the latter case the air would simply rush
into the pump space to relieve the vacuim.
There might be a slight discharge of water
after the relieving of the vacuum, but this

55 would not bé much and could be easily
drained away. e

While the invention has been described as
-applied to a steam condenser system, it is

obvious that it might be applied to any ap-.

60 paratus in-which-a gas or vapor is con-
densed to a liquid and also where during
such condensation a high vacuum is to ba
maintained in the condensing chamber.
Such conditions prevail in evaporators,

85 It should be understood that it is not de-

conducted through pipe 83 to the discharge |
well. Meanwhile, any air or gas which may

sired to be limited to the exact details of
construction shown and described, for obvi-
ous modifications will occur to a person
skilled in the art. : :

It is elaimed and desired to secure by Let-

ters Patent,— ,
1. The combination of a chamber, a gas

70

trap in the chamber, a pump having a space

therein for liquid, means for conducting.
liquid from the chamber to said liquid space 75
of the pump, a separate .constantly open ‘7.~
means connecting the gas trap to said liquid
space of thé pump at a point intermediate
the inlet and. the discharge of the pump for
conducting gas to the pump to commingle g,
with the liquid in said liquid space, such gas
conducting means being s6 located and ex-
tended that liquid therein will gravitate to-

» ] -ward said liquid space of the pump. . ..
20 the normal water line in the pump inlet 81. |

2. The combination of a chamber, 4 pump 85 .
having a“space therein for liquid,-a liquid -

‘Passage between the chamber and said lig--

uid space of the punip, and a conistantly open .

gas passage connecting the chamber: with -

said liquid space of the pump above the nor- g,

mal water level therein,  said _gas passage
being'so directed and extended as to gravitate
liquid - therein toward sai liquid space of

- the pump. S

3. The combination of a chamber, a pump 4
having a space therein for- liquid, means for .* .
conducting liqaid from the chamber to said
liquid space of the pump, and separate. con-
stantly open means-of communication be- .
tween the chamber and said liquid space of 14,

.the pump, said.means connecting with said

liquid space of the pump from a level higher
than that of the connection of the'm’eans

“with said liquid space of the pump.

4. The combination of 2 chamber, a jo5
mechanically operated pump, a constantly
open means of communication for liquid be-
tween the chamber and the pump, and a

‘means of - communication constantly open

for.the free and unobstructed passage of gas 144
between the chamber and the pump separate

“from the first mentioned means of communi-

cation and connecting to said pump at a
higher level than the point of connection to
said pump of the first mentioned means of 115
communication, i :

5. The -combination of 3 chamber, a
pump, means for conducting liquid from
the chamber to the ump, and separate
means of communication constantly . open 199
for the free and unobstructed passage of gas
leading from the chamber to the pump but
both means connecting to the common pump
chamber, said separate means being so lo-
cated and extended that an liquid . that 395
might find its way therein will by gravity
be carried into the pump and said separate
means connecting to said pump at a higher -
level than the point of connection to said
pump of the said liquid conducting means, 130
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“zeting  rotary lobed
therein and having & water passage leading

1,068,846

6. The combination of & chamber, a vacu-
un pump casing having s pair of coacting
lobed impellers mounted therein and having
% Waier passage
into said casing st the suction side thereof,

d an alr passage leading from said cham-

oiné within the portion of said casing
sed by the impeller lobes, said passage
g so located and extended as to gravi-
e any wabter therein inte said pump

impeller type, of an air inlet pas-
2ding into the pump chamber at a

ommunicate with the displacement

.‘ LAV
spaces after they are cut off from the suction

side of the pump and before they are deliv-
eréd to the discharge side of the pump.

8. The combination, in a vacuum pump
having a pair of coacting rotary lobed im-
Jellers and its discharge outlet uppermost,
of an air inlet passage leading into each side
of the impeller chamber in position to com-

25 municate with the displacement spaces after

they are separated from the suction side of
the pumyp and before they are delivered to
the discharge side of the pump. '

9. A& vacoum pump heving 2 pair of co-

feading from said chamber

to the suction side of said pump casing’

ination, in a vacuum pump of

impellers. mounted.

8

into the bottom of the impeller chamber and

an air passage leading into the suction side

of the impeller chamber at a point above the

lowermost position of the impeller lobes.
‘10. The combination of 'a chamber, a
pump having a pair of coacting rotary
iobed impellers, means for conducting a
liquid from the chamber to the pump, and
separate means for conducting gas from said

‘chamber to said pump at a point within the

travel of the impeller lobes. »

i¥. The combination of a chamber, a
pump having a space therein for liquid, a
liquid passage between the chamber and said
liquid space of the pump, and a constantly
open gas passage connecting the chamber
with said liquid space of the pump.

12. In combination, a chamber, means for
conducting liquid from said chamber, a con-
stantly open means for conducting gas from
said chamber said conducting means havin,
structural features by means of which liqui§
traps are avoided, and a single pump for
urging liquid and gas respectively through
their said conducting means.

" In testimony whereof, I affix my signature
in the presence of two witnesses.
' " ROYAL D. TOMLINSON.

Witnesses: : '

G. ¥. D We,
W. H. Lizgen,
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