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o all whom it may concern:
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‘ges during its compression.

B it known that I, Josere PrrermMbrieg,
5 subiect of the Emperor of Germeny, re-
siding &t Holm Foundry, Catheart, In the
county, of Renfrew, Scotland, have invented
cerinin new snd useful Improvements in Ro-
tary Air-Pumps; and I do heveby declare
the following to be o full, clear, snd ezact
deseription. of the invention, such as will
¢mable others skilled in the art to which
apperiaing to make and use the same, refer-
ence heing had to the sccompanying draw-
ings, and o letters or hgures ot reference
mevied thepeon, which form a part of this
necifcation.. ,
“The present imveution relates o rotary
pumps for desting with alr to other elashic

fluids, and is intended chiefly for use in aggé:
snd

section with steam condensing plants
move particularly those in which the con-
denser 18 undér vecnum and it is required
to discharge the air from the condenser
ageinst atmospheric pressure. .
Air pumps other than those of the recip-
roeating type usually compress the gas by
means of a so-called suxiliary liquid me-
dium to which the required energy is pri-
merily . transmitted. The energy in. the
liguid~ is in .turn transmitted to the
Known ex-
amples of this type are jet air pumps or
ejectors, wherein s water jet is. discharged

at high speed through nozzle-sbaped cpen--

ings, und entrains with itthe gas to be com-
pressed s also pumps wherein the et or jets
are broken up in order to produce as great

& surface as possible, with a conseguent com-.

piete mizing with the gas to be discharged.
%his mixture is then led through passages in
which its remaining velocity energy is used
to compress and discharge the entrained gas.

With the object of maintaining the sbso-
tute velocity of the suziliary liquid medium
as low as possible, it has heretofore been pro-
posed to produce the relative movement be-

tween the lquid and.the gas by the motion

of the nozzles themselves, the latter consist-
ing, for example, of radial paseages ar-
renged in a wheel mounted on a shaft and
immepsed in water coninined in a reservoir,
the shaft being rotated by a pulley or other-
wise, and the gas being led to the 1nner ends
of #hess passages, the discharge ends of
which are ot the periphery of the votor.

gpecifieation of Teiters Patent. -  Patented Jan. 14,1913,
Application Alpd November %, 1811, Sertal Ko, 658,211, ’

With an spperatus-of this nature, when the
shaft is rotating, the relative velocity be-
tween the liquid and the gos to be discharged
is.prodnced st the discharge ends of the pas-
spges, in the rotor. Gazs and ligquid are
mixed, and the gas rises in the specifically
heavier liguids and in this way a vacuum
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can be obtained in the duct which conveys -

the gas to the rotor. The absolute velocity
of the liguid infay, therefors, be relatively
very low. ’

My invention, which consists in apparatus
intended to work on this principle, will be
deseribed with reference to the accompany-
ing drawings and mors particularly set
forth in the claims.
~ Figure 1 is  vertical section of a single-
stage pump. Figs. 2 and 3 are vertical sec-
tiohs of alternative constructions of - the
single stage pump, and, Figs. 4 and 5 are
,vertical sections of alternative constructions
of & multi-stage pump embodying the prin-
ciples of the invention. .

Referring in the first place to Fig. 1, the
pump here illustrated is intended for re-
movihg air from surface condensers: under
vacuum snd for discharging this air inte
the atmosphere. The pump 1s immersed. in
water ¢, contained in the tank b. The pum
wheel or rotor ¢ is fized on the shaft & whie
is adapted to be rotated directly by a motor
or by other suitable means. The wheel is

serenged on the double Sew principle,in or-

der. to have no unbalanced axial préssure.
The air enters the pump by the condu-i j and
is divided into two portions, one portion
passing into -the apnular chamber e con-
tained in the left-hand part ¢ of the wheel,
while the other portion passes into the cor-
vesponding annular chamber'in the right-
hand.part ¢’ of the wheel. f,f’ are the dis-
chavige ducts through which the air passes
into the water a. The rotation of the wheel
causes a relative velocity between the pe-
riphery.of the wheel and the water; dand this
relative velocity sweeps the air from the
duets 7, f'.
wheel then rises in the specifically heavier
water.  In this way a vacuum can be pro-
duced in the conduit 7, and air drawn out of
the condenser and discharged through the
water into the atmosphere. The water is to
& certain extept put into motion by the reta-

The air -when free from the .
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of the water is comparatively low and con-
siderably lower than would require to be
given to the auxilia¥y .nedium in pumps of
the jet or ejector type, such as have herein-
before been referred to. . - . o
In order to.prevent the water rotating
with the wheel at the same velocity as the
periphery of the latter, stationary - guide
plates or vanes may be provided. Such
vanes are shown only -at the right hand end
of the wheel in Fig. & and are indicated by

the letters g. It will be understood, how-

ever, that these vanes will in practice be
placed on both .ends of the wheel. . These
plates or vanes serve, moreover, to give to the
water a component of velocity at right

‘angles to the peripheral velocity of the wheel

and are therefore useful-in-preventing the
air, which is swept from any one of the exit

ducts f, f’, from interfering with the exif|"

duct next behind it.

If the friction between the water and the
wheel, in conjunction with the action of the
guide plates, is not sufficient to produce the
required circulation, a hydraulic pump may -

- be employed ‘for this purpose and mounted

on the same shaft as the air pump wheel.
Such an arrangemeént is shown in Fig. 2 in
which % indicates the hydraulic pump rotor.
The “water is drawn into the hydraulic
pump by way of the passages %, &, and dis-
charged in the form of an annular jet m
across the discharge ducts f of the air pump,
the motion of the fluid being at right angles
to the motion of the periphery of the air

- pump wheel. An alternative manner of ob-
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taining the same effect is shown in I¥ ig. 8. In
this case water under pressure, obtained from.
any convenient source outside of the tank 5.

is conducted along the pussage o and the-

annular passage p which surrounds the’
shaft d and discharged as an annular jet m
across the air pump discharge ducts 7.

In order to reduce the speed of rotation
of my pumps and at the same time to im-
prove their quantitative capacity and in-
crease their efficiency, I somefimes coImpress
the 4dir in two or more stages, the compres-

. sion being accomplished in each case by a

rotating wheel or drum acting in the man-

- 'ner hereinbefore described. Each wheel is

located in an independent chamber or cell—
or at least discharges into this chamber—

~-and is immersed in, or sealed by, water con-

tained in this chamber. The'air discharged

* from each wheel rises through the water and
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collects ‘at the top of the chamber from
which it is led to, oy drawn by, the next
wheel. The air discharged from the last
wheel, after rising through the water in the

chamber containing this wheel, is delivered -

to the atmosphere or to the vessel to which it
is desired to be delivered, By.thus reducing
the pressure difference ‘between the suction
and discharge of each wheel, the efliciency

1,050,688 » : .

is increased while at the same time I am en-

.abled to reduce the speed of rotation of the

pump and also increase the capacity.
A. multi-stage pump is illustrated in Fig.

4. 4 is the first-stage wheel and 5 is its
_suction passage. This wheel is situated

within the chamber 6 which contains water,
and the air rises in bubbles through the wa-

‘ter and collects in the space 7 at the top of
‘the chamber from which it gains access to

the second-stage wheel 8 which is located
the chamber 9 which also contains water.
The air rises in bubbles-through this wa-
ter and collects in the space 11 from which
it gains access to the third-stage wheel 12
which is located in the chamber 13. The
second- and third-stage wheels are. of the
same nature as the first-stage wheel but they
are of the single-flow instead of the double-
flow type... The air rising through the wa-
ter in the chamber 13 passes under the baf-
fle plate 14 and leaves the apparatus by the
port 15. The baffle plate 14 tends-to sepa-
rate out the water carried in suspension by
the air, which water is deposited in the side
tank 16, “Moreover, a certain amount of

‘water, either in the liquid or vapor form, is

carried by the air into the chamber 13 from
the chambers of the preceding wheels. . The
excess of water in the chamber 18 flows over

{the weir 17 into the tank 16. ‘Water from

the tank 16 may be re-admitted to the wheel
chambers either by allowing it to flow into
the chamber 6 of the first-stage wheel or into
the first-stage wheel suction pipe 5. For
this purpose valves 21 and 22 may be pro-
vided.. The water in the tank 16 may be
cooled by water or other liquid circulated
through the tubes 23 or by other convenient
cooling arrangement; or, in place of cool-
ing the water within the tank 16, or'in addi-
tion thereto, I may provide cooling arrange-
wents, such, for example, as cooling tubes 24
within the water chambers 6 and 9, and, if
desired, also within the water chamber 13.
In Fig. 4, three wheels are shown, and all
are mounted on the same vertical shaft 25,

the first-stage wheel being in the lowest pu-.

sition.” T may, however, mount the several

wheels on a common shafi arranged hori--

zontally, of at any angle,
them on.independent shafts.
each wheel is located in, or discharges into,
a_separate chamber. In every case also, a
plurality of wheels is employed, but the
number may vary according to the require-
ments of the case.

An arrangemert of whoels on a horizontal
shaft 26, according to the present inven-
tion, is illustrated in TFig. 5. As in the
previoisly deseribed arrangement, 4 is the
first - stage, 8 the second - stage, and 12 the
third-stage wheel, these wheels being located
in water chambers, 6, 9 and 13 respectively.
With this horizontal arrangement, in order

or I may place

In every case, .
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to allow the second-stage wheel to suck the

air from the top of the chamber 6 of the
~ first-stage wheel, it is necessary to provide a
7 duet 27. A similar duct 28 is provided to
i aliow the third-stage wheel to suck the air
from the top of the chamber 9. :

In Fig. 4, as well as in Fig. 5, the first-
stage wheel is illustrated as of the double-
fiow tyne, and the other wheels as of the
single-flow tyne, that is, the first-stage wheel
Jischarges the air in two opposite directions

while the remaining wheels discharge thé |

air only in one direction. ‘While this is a
- convenient arrangement, I edn of course pro-
15 vide either a double-flow, -or a single-flow,
wheel for any stage. Whatever arrange-

-ment is employed, the vine speeds of the.

several wheels may be different with the ob-

ject of obtaining the best results in each case.

96 When the wheels are fixed on the sameshaft,

the vane speeds can be varied by varying
the diameter of the several wheels.

A very important feature of my type of

5 ¢ that the absolute velocity of the

- iz as low as possible and, in the case

scuum pump, considerably lower than

. necessary to eject it from an absolute

vpenum into a space at atmospheric pres-

"This constitutes a great advantage

gure.
of these pumps, because, in all pumps em-
ploying an auxiliary fluid medium, losses of
e

crense with the Kinetic energy given to the
medium; and these losses bear a high ngtio
to the nseful work done in compressing and
discharging ¢he air; and, in the majority of
rotary air pumps in which an auxiliary fluid
medinm is employed, the userul work done

36

on the air is only a small proportion of the’

totsl; and a very large proportion of the
energy in such apparatus is used in com-
stantly accelerating the auxiliary ‘medium
up to the necessary velocity, In my pumps,
however, no acceleration is required, the
energy being tnitially given to, and retained
by, the rotating portion of the pump and
useffﬂy employed as long as the pump is at
work.

¥
[=]

s
@

50 the fact that all-the rotating parts are com-
.pletely immersed in the water, and comnse-
quently no stuffing boxes are required
through which air could penetrate to the
vacuum space. '
It is not of ¢
_should be employed as the auxiliary me-
divm: any other suitable liquid or hiquids
- may be used. A A .
umps constructed in accordance with the
present invention may.be employed for deal-
in-; with any elastic fluid. :
T ill ‘e noted that the multi - stage
?‘ﬁmps illustrated in Figs. 4, and 5 also em-
$ody *any desired number of hydraulic

1

&0

g pumps provided with the passages k—¥% so

&

2y by the medinm naturally tend to in- |

‘containing water in which said wheel is com-

A special advantage of my pump lies in

course necessary that water.

as to discharge the water in the form of an
annular jet m across the discharge ducts of
the air pump, whereby the desired circula-
tion may be maintained. Cnly one of these
is shown in each of Figs. 4 and 5, but it is
to be understood that any desired number
‘may. be employed, one for each of the hy-
draulic pumps, for instance. , .
Having thus described my invéntion, what
I claim as new and desire to secure by Let-

70

ters Patent is:— ’ - . ”

1. A rotary air pump comprising, a pump
wheel - provided with peripheral air dis-
charge ports, means for rotating said wheel,

a tank containing water in which said wheel go
is completely immersed, a fixed conduit
which passes through said water- and is
adapted to convey the air to said wheel, and
means for giving to the water surrounding
said wheel a velocity at right angles to the g5
velocity of the said air discharge ports. '

9. A rotary air pump comprising, a pump
wheel provided with peripheral air dis-
charge ports, means for rotating said wheel,

a tank contalning water in which said wheel 90
is completely immersed, a fixed conduit
which passes through said water and is
adapted to convey the air-to said wheel, and
a hydraulic pump immersed in said water
and adapted to discharge an annular jet of
water across the said air discharge ports.

3. A rotary air pump including a pump
wheel provided with peripheral air discharge
ports, means for rotating said wheel, a tank
100
pletely immersed, a ‘conduit which passes
through said water and is adapted to con-
vey the air to said wheel, and means for
passing water across the peripheral dis-
charge ports at-an angle to the motion of
the periphery of said wheel.

4. A rotary air pump including & pump
wheel provided with peripheral air dis-
charge ports, means for rotating said wheel, -
a tank containing water in which said wheel
is completely immersed, a conduit which
passes through said water and is adapted to
convey the air to said wheel, and means for
discharging an annular jet of water across
the said' air discharge ports. o

5. A rotary air pump ircluding a tank
embodying a plurality of separate chambers
containing water, a plurality of pump
wheels located in said chambers and adapt-
ed to compress the air in stages in the said
chambers successively, one of said chambers
being the outlet chamber and defined on one
side by a weir, the tank also being provided
with a side chamber containing water and
in communication with the outlet chamber
and having valve connection with the first
stage chamber of the series. L
© 6. A nulti-stage rotary air pump includ-
ing a plurality of pump wheéls, a tank in.
which said wheels are mounted, said tank em- 180
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bodying a’plura.lity of separate chdnlbers

. -containing gwater, said chambers being ar-

10
- and the last stage chamber of the series.

ranged in a series, a plurality of pump

wheels being located in said chambers. re-.
-8pectively, means for rotating said pump

wheels; the tank being provided with a side

chamber in communication with the last

stage chamber of the series, said ¥de cham-
ber being formed with a discharge port, and
with baffle plate interposed between said port

- 7. A multi-stage rotary pump including a

- tank embodying a plurality of distinct cham-

bers containing water, a series of pump

16 wheels mounted in the respective chambers,

.

means for rotating said pump wheels, a con- °

duit leading to the first stage pump wheel of

the series and adapted to convey air thereto, _

a side tank communicating with the last
stage chamber of the series, and valved con-
nections between said side chamber the air
condyit and the first stage chamber of the
series. ! {
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses, ' o

Witnesses: ;
Roeerr Morrisox NEmsox,
Davip Warr Pack.

/

JOSEPH PETERMOLLER. -

20

25,



