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SPECIFICATION forming part of Letters Patent No. 482,315, dated September 6, 1892.
Application filed November 17,1891, Serial Mo, 412,147, (No model.)

o all whom it may concern:
be it known that I, BRUNO V. NORDBERG,

of Milwaukee, in the county of Milwaukee
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andState of Wisconsin, haveinvented certain
new and useful Improvements in Air-Pumps
for Condensers; andI do hereby declare that
thefollowingis a full, clear, and exact descrip-
tion of the invention, which will enable others
skilled in the art to which it pertainsto make
and use the same, reference being had to the
accompanying drawings, and to the letters of
reference marked thereon, which form a part
of this specification.

My invention relates to that class of pumps
which is designed to be employed in con-
nection with condensers, vacuum - driers or

other apparatus in which a vacuum is to be
-produced and maintained in connection with

the condensation of steam or vapor.

Its main object is to produce and maintain
a more perfect vacuum than has been here-

tofore attainable in apparatus of this class.

It consists, essentially, of a valve-controlled
opening or passage from the suction or con-
densing chamber into the pump-cylinder be-
tween the suction and discharge valves,
whereby air or other gas is discharged by the
pump without being forced through and en-
countering the resistance of the liquid in the
pump-cylinder, and of certain other minor
detalls of construction and arrangement here-
inafter particularly described, and pointed
out in the claims. -

In the accompanying drawings like letters
designate the same partsin the several fig-
ures.

Figure 11s a vertical medial section of a

pump and condenser embodying myimprove-

ments. Iig, 2 isanendelevation of the same
as viewed from theright with reference to Fig.
1, and Iig. 3 is a vertical section, on an en-
larged scale, through the air-valve case in the
pump-cylinder. |

Arepresentsthe cylinder of the pump, com-
municating through its open lowerend o with
the suction and condensing chamber C.

B 1s the pump-piston provided with up-
wardly-openingsuction-valves b b and mount-
ed upon a piston-rod b’, which passes up-

50 wardly through a stuffing-box in the upper

head D of the pump-cylinder. The head D
18 provided with discharge-valves d d, open-
ing upwardly into a chamber E, which holds
a water-seal over the valves d d and commu-
nicates through an overflow-opening e with a
well I at oneside of the pump-c¢ylinder, hav-
ing an overflow opening or connection f in
the side and a pump connection f” at ornear
the lower end for drawing off a portion of the
water orliquid, the greater portion of the wa-
ter or liquid and the air or gas being dis-
charged through the opening 7 above.

(x is the exhaust connection of the engine,
vacuum-drier, or other apparatus in which a
vacuum 18 to be maintained with the upper
portion of the condensing-chamber C.

H 1s a laterally slotted or perforated pipe or
nozzle located above the exhaust connection
(x and arranged to introduce sheets or sprays
of cool injection-water for condensing the
steam or vapors entering the chamber C
through the connection G. |

¢ ¢ are spreading-plates arranged to direct
the inflowing injection-water, so as to act most
eifictently upon the inflowing steam or vapor.
Heretofore in machines of this class the air
or other gas has been drawn, together with
the water or liquid and any uncondensed va-
por, by the pump through the suction valve
or vaives 1in the piston into the pump-cylin-
der, no provision being made for discharging
1t otherwise. The air or gas being lighter
than the water or otherliquid to be discharged
by the pump in the manner last mentioned
must displace a considerable amount of water
retained in the pump-cylinder for the pur-
pose of sealing the suction-valves b b, and the
force required to thus displace the water or
other liquid in discharging the air or gas
correspondingly impairs or diminishes the
strength of the vacuum produced and main-
tained by the pump, because the pressure in
the condensing-chamber C must exceed the
pressure in the pump-cylinder A between the
suction and discharge valves plus the weight
of the column of water above the piston, to
force alr or gas from said condensing-cham-
ber through the valves in the piston and the
water resting thereon into the pump-cylinder.
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To obviate the necessity of discharging the roo
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opening

air or gas through the water or lignid in the
lower portion of the condenser and pump, 1
provide a valve-chamber K in one side of the
pump-cylinder A, which chamber communi-
cates with the condenser C through ports or

openings %’ and with said cylinder through -

similar ports or openings k. The valve-cham-
ber K, for convenience of construction is
preferably made cylindrical in form and ap-
plied in a horizontal position to the pump-
cylinder. The ends, which are made open for
the purpose of boring or finishing the inte-
rior of the valve-chamber, particularly the
valve-seat, are closed by screw caps or plugs
k2, as shown in Ifig. 3. The openings or ports
k' are made in the bottom of the valve-cham-
ber and are normally closed by the gravity
of a eylindrical valve L, which may be made
of rubber orany other suitable material. The
valve L is guided upon its seat and retained

in place by inwardly-projecting ribs &°. The
ports %’ preferably open from a passage I,
which communicates through an opening %.

with the upper end of the condensing-cham-

ber C. By this means condensed steam and |
liquid passing through the condenser is ex-: :
| and an air-valve placed in said opening and

cluded from the air-valve K.

In operation liquid entering and vapor con- |
densed in chamber C are drawn therefrom in :
the usual way through the opening « into the |-
pump-cylinder with each upward stroke of the |
piston, and as the piston descends the valves:

b b,opening upwardly,allow theliquid to pass:
above it. With each upward stroke of the pis-
ton a portion of the contents of the cylinder A
between the piston and head D is expelled

through the valves d into the chamber K,

whence it passes through opening e into the
chamber I¥, the air or gases, with a part of the |

liguid, beingdischarged therefromthroughthe

liquid being drawn off through the connection
f’. When asufficient amount of water or lig-
uid has accumulated above the pump-piston

B to afford a seal for the valves b 0 and to 1m-
pede the passage of air or gas, the latter will be
‘drawn through the passageIand valve-cham-
ber K into the upper portion of the pump-cyl--
inder whenever the pressure in the chamber

C exceeds the pressture in the pump-cylinder;
or, in other words, whenever a more perfect
vacuum oceurs in the pump-cylinder than in

the chamber C. The valve L. is easily dis-
placed Ly any excess of pressure in chamber

(; but when the conditions are reversed it im-

mediately closes the ports k', preventing any
backflow from the pump-cylinder into said

chamber C. Bythis meansand in the manner

~ above stated a more perfect vacuum can be
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produced and maintained than has been pos-

sible with pumps as heretofore constructed for

the purpose. It will be observed that the con-

densing-chamber Cand the well F are castin-
tegrally with cylinder A. |

Various changes in the details of construe-

f and the remainder of the water or

tion and 'arrangement of my improvement
‘'may be made within the intended scope ol my

invention, which consists, essentially, of the

auxiliary air-valve hereinbefore described.

The pump proper and condenser, in con-
nection with which I have shown myimprove-
ment, are in the main of a well-known con-

struction; but the device may be adapted to

pumps of various otherforms for like or simi-
lar purposes. -

I claim— |

1. In a pump for condensers, the combina-
tion, with the cylinder, piston, and suction
and discharge valves, of a condensing-cham-
ber having an opening into thespace between
the suction and discharge valves of the pump
and an air-valve placed in said opening and
closing toward said condensing-chamber, sub-
stantially as and for the purposes set forth.

2. In a pump for condensers, the combina-
tion, with an upright eylinder, an outwardly-

opening discharge-valve, and a piston pro-

vided with an inwardly-opening valve, of a
condensing-chamber communicating with the
pump-eylinder through an opening into the
space between the piston and discharge-valve

closing toward said condensing-chamber, sub-
stantially as and for the purposes set forth.
8. In a pump for condensers, the combina-

"tion, with an upright cylinder, a condensing-

chamber communicating therewith, a piston
provided with one or more upwardly-opening

valves,and an upper head also provided with

one or more upwardly-opening valves, of a
eylindrieal valve-chamber formed in the side
of the pump-cylinder, with open ends, which
are closed by caps or plugs, said valve-cham-
ber communicating through a port in its un-

-der side with the condensing-chamber and
‘through a lateral port with the cylinder above

said piston, and a cylindrical valve seated in

the lower side of said valve - chamber and
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normally closing the port from said condens- -

ing-chamber, substantially as and for the pur-
poses set forth. |

b

" 4. In a pump for condensers, the combina-
tion, with the cylinder, piston, suction and
discharge valves, and a condensing-chamber

communicating with the lower end of the
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pump-cylinder, of a passage leading from the

upper part of the condensing-chamber In a

space between the suction and discharge
valves of the pump and an air-valve placed
in said passage and opening toward sald
‘space, substantially as and for the purposes

set forth. - |
5. In a pump for condensers, the combina-

tion of a piston provided with one or more
upwardly-opening valves, an upright cylinder

provided with one or more outwardly-opening
valves in its upper end and with a horizontal
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-eylindrical valve-case opening into said eylin-

der between the valve or valves in its upper

“end and said piston, and a condensing-cham-

13
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ber communicating with the lower end of said | In testimony that I claim the foregoing as

cylinderand with said valve-chamberthrough | my own I affix my signature in presence of 10

a port in the bottom thereof, and a eylindri- | two witnesses.

cal valve seated by gravity over said port, |
5 opening toward said cylinder and closing to- | Witnesses:

ward sald condensing-chamber, substantially CHAS. L. GOoss,

as and for the purposes set forth. | L. G. AsMUs.

BRUNO V. NORDBERG.
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