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' COMPANY, OF MILWAUKEE, WISCONSIN, A CORPORATION OF NEW JERSEY.

STEAM-CONDENSER,

940,648.

Specification of Letters -'-i?a.tent.

Patented Nov. 16, 1909,

Application filed August 29,1908, Serial No. 450,874,

To all whom it may concern: | |
Be 1t known that I, Roxar D. ToMLINSON,
a citizen .of the United States, residing at
Milwaukee, 1n the county of Milwaukee and
State of Wisconsin, have invented a certain
new and useful Improvement in Steam-Con-

densers, of which the following 1s a speci-

fication. |
This invention relates to steamm condensers

-and has for its object to produce a more efli-

cient condensing system.

The 1mprovement applies to that class in
which a special passage 1s used to abstract
air and prevent i1t from accumulating in the
upper portion of the condenser, thus con-
tributing to the completeness of the vacuum.

sy means of the arrangement herein shown

and described, this air is effectively removed
while at the same time a means is provided
for automaticaliy breaking the vacuum 1n
case part of the apparatus should fail to
operate. A secondary pump used for the
removal of the air is so arranged that it
oreatly increases the efliciency of the system,
since its suction takes its supply from the
primary pump discharge and therefore all

of the water need not be raised to the higher

30

35

pressure of the secondary pump discharge.

Referring to the accompanying draw-
ings,—Figure 1 1s a vertical section of. a
barometric condenser system. Ifig. 2 1s an
elevation partly in section of a surface con-
denser system. _

Referring to Fig. 1, the steam admission
pipe 2 leads into the top of the condenser 1.
The water .Inlet pipe 3 leads into the con-
denser 1 and terminates in an umbrella 31.

The cvnidenser discharge 4 passes to the suc-

" tion ¢f pump 7. An air discharge pipe 5
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has its inlet well up under the umbrella 31
within the condenser 1, passes through the
wall of the condenser and terminates annu-
larly abont a nozzle 11 in the discharge pipe
of the secondary pump 10. The annular
space about the nozzle 11 1 which the air
pipe terminates, communicates beyond noz-
zle 11 through the openings 12 with the
discharge pipe from the secondary pump 10,
The secondary pump 10 has its suction con-
nected with dischavge pipe of the primary
pump 7, there being a check valve 8 in the
discharge pipe between this connection and
the primary pump 7. The discharge pipe
from the sccondary pump 10 leads to the

| passes and terminates in the upper part of

the reservoir 9. The discharge pipe from
the primary pump 7 terminates in the lower
part of reservoir 9. These discharge pipes
are separated by a partiticn wall 6. the
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primary and secondary pumps are prefer-

ably of the centrifugal type.

Referring to Fig. 2, the condenser 1 is of
the surface type having steam inlet 2 at the
top. The discharge pipe § leads off from
the bottom of condenser 1 and serves. to

carry off both air and water of condensa-

tion. A check valve 51 is located in this pipe
5. The water inlet pipe 3 leads into one
end of the condenser and communicates with
the chamber from which the tubes 13 lead.
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The discharge pipe 4 leads from the opposite
end of the condenser and from the chamber

to which the tubes lead. The discharge pipe
4 passes directly to the lower part of reser-
voir 9. The inlet pipe 3 is the discharge
pipe of primary pump 7 whose suction leads
from any convenient source. The discharge
pipe 5 terminates annularly about a nozzle
11 in the discharge pipe of the secondary
pump 10. The annular space about the noz-
zle 1n which the air and water discharge
pipe 5 terminates, communicates beyond the
nozzle 11 through openings 12 with the dis-
charge pipe from the secondary pump 10.
The secondary pump 10 has its suction con-
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nected with the discharge pipe 4 which in

fact 1s the discharge from primary pump 7.
Discharge pipe 4 has a check valve 80 below
the connection to the suction of pump 10.

The discharge pipe from the secondary

pump 10 leads to the nozzle 11 from which
a discharge pipe passes and terminates 1n
the upper part of reservoir 9.

The pumps in both modifications may be
on the same shaft and even in the same cas-
mng.
as follows: The steam entering the inlet
pipe 2 is condensed by the water entering
the inlet pipe 3, and the wa r of condensa-
tion and the condensing water are.together
discharged by the primary pump 7. All of

this water passes the check valve 8 in the
1 discharge pipe of the pumnp 7. The greater

portion of the wates discharged from the
pump 7 passes directly to the veservoir 9, A

! small portion of the water discharged by

pump 7 passes to the secondary pump 10
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The operation of the barometric system is

10

nozzle 11 from which a discharge pipe | and is discharged thereby at a higher pres- 110
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cure through the noszle 11 Lo the TESErVOlL
5. Air is removed from the condenser 1,
through pipe 5 by being entrained through
the opening 12 in nozzle 11, with the water
flowing at a high velocity from this nozzle.
Yn case pump 7 fails to operate, the water
will accumulate in the condenser 1 until 1t
is removed through pipe 5 by pump 10. To
provide ‘for this emergency the capacity of
pipe 5 and pump 10 must be made suflicient
to carry all the water. In this case check
valve 8 prevents water {rom the reservolr 9
backing up into the condenser by atmos-

pheric pressure. During this operation the |

air and water are removed in the same man-
ner as air alone in the ordinary operation;
but the pump 10 takes ils supply dirvectly
from reservoir 9 instead of from the dis-

charge of pump 7. The wall 6 m this case
serves to prevent air from being drawi up

through the discharge pipe from pump 7.
In case both pumps fail to operate, the
vacuum in the condenser 1 will immediately
be broken by atmospheric air from reservolr
9 entering through the discharge pipe from
the pump 10, through openings 12 1 nozzle
11, annualar space around nozzle 11 and-pipe

5. 'This will prevent flooding of the engine.

with condensing water.

The operation of the surface condenser
systemn of Fig. 2 1s similar. “Pac steam el
ters inlet 2 and condenscs on the tubes 13.
The water of condensation and the air pass
out through pipe 5 and are entrained from
the annular termination of pipe 5, around
nozzle 11, through openings 12 and are dix-
charged from the nozzle 1nto seservolr 9.
The condensing water is pumped by puinp
7 through the 1nlet pipe 3, tubes 15, atd the
oreater part is discharged througl pipe 4
to the reservoir 9. Some of this water s

taken from pipe 4 by the suction of pup 10

and discharged at a higher pressure through
nozzle 11 in the discharge pipe of pumyp 10
It is at this point that the high velocity of
the discharge through the nozzle 11 causes
the awr and water of condensation to be en-
trained from pipe 5 as above pointed out,
In case pump { fails to operate, the pump
10 will take its supply from reservoir ¥
through pipe 4 until check valve 80 is closed
by such inlet flow. After his the supply
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for pump 10 will come through pump 1,
inlet pipe 8, tubes 13 and outlet pipe 4, and
the system will still be in working condition
though less efficient. In case pump 10 fails
to operate, the vacuum in the condenser will
not be breken because of the check valve 51
in pipe 5. -

Tt should be understood that it 1s not de-
sired to be limited to the exact details of

construction shown and described, for ob-

vious modifications will occur to a person
slalled 1n the art. | |

Tt is desired to secure by Letters Patent,

1. The combination in a condenser system,
of o condenser, a pump for discharging wa-
ter therefrom, and a pump and connections
for discharging air therefrom, said latter
pump having its suction directly connected
to the discharge of said former pump.

o The combination in a condenser system,

of a condenser, a pump for discharging wa-
ter therefrom, a pump for discharging air
therefrom, an air pipe connecting irom a
water-free portion of said condenser to sald
air-discharging pump, and a connection from
the discharge of said water - discharging
pump to the suction of said air-discharging
pump.

3. The combination in a condenser system,
of a condenser, a pump for discharging wa-
{er therefrom, a pump for discharging alr
(herefrom, said latter pump having its suc-
tion directly connected to the discharge of
sajd former pump, and an air pipe connect-
ing from a waler-free portion of sald con-
denser to said air-discharging pump.

1. The combination in a condenser systein,
of n condenser, a pump for discharging wa-
ter (herefrom, a pump for discharging ai
(herefroin, a Jower connection between said
condenser and sald former pump, a separate
apper connection between said condenser and
said lafter pumnp, and a connection from the
discharge of said former pump to the suction
of said latter pump.

Tn testimony whereof, I aflix my signature
i1 the presence of two witnesses. |

R. D. TOMLINSON.

Wﬁ (nesses: |
G. I, De Weix,
Hina BricxeLL.
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