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This invention relates to that class of ture to meet the particular requirements of 
rotary impeller pumps wherein the kinetic Service. One of the Walls is provided with 55 
energy of a current of water is utilized to a central eye 20 in communication with an 
exhaust a space or chamber containing fluids, inlet port 21 formed in the casing. The 

5 either liquid or gaseous, or both, or to de- liquid flows from this port to the interior 
liver gases into a compression chamber Ol' of the rapidly rotating impeller by way of 
other container. - the eye 20 and is discharged through the 60 
The invention more especially concerns outlet 17 of the chamber 12. The function 

the type of vacuum pumps wherein the fluid of the impeller 14, when the pump is used in 
10 to be ejected is entrained with the motive connection with a steam heating system, is to 

liquid and discharged therewith, as, for ex- deliver the surplus Water of condensation 
ample, in vacuum producing apparatus for from a suitable receiving chamber to a boiler 65 
steam heating plants. or other point of discharge, as illustrated 
The principal object of my invention is to in my co-pending application Serial No. 

l5 provide a pump of simple and efficient con- 113,308, filed simultaneously here with. 
struction whereby the maximum energy The chamber 13 is of circular form, and 
generated by the centrifugal force of the the vacuum impeller 15 which is mounted to 70 
liquid in its passage through the rotary im- rotate therein, is formed similarly to the 
peller is utilized to effect and maintain a pressure impeller from the center to the 

20 high degree of vacuum in a space or cham- outer extremities of the vanes 22, but, in the 
ber to be exhausted. vacuum impeller the side walls 23 are ex 
With this and other objects in view, the tended outwardly beyond the vanes and the 

invention comprises novel features of con- peripheral extensions are provided with op 
struction and combinations of parts which positely curved internal surfaces to present 

25 will be hereinafter described and claimed. a circunferential Venturi nozzle 24. The 
in the drawings- eye 25 of the impeller 15 communicates with 
Figure 1 is a side elevation, partly in sec- an inlet port 26 formed in the casing. The 80 

tion, of a pump embodying the preferred liquid passes from this port to the rotating 
form of my invention. impeller through the eye 25 and is ejected 

30 Fig. 2 is an elevation of the pump, partly through the Venturi nozzle in the form of a 

5 

in section, as on the line 2-2 of Fig. 1. diverging annullus, as will hereinlafter ap 
Fig. 3 is a transverse vertical section, as pear. 85 

on the line 3-3 of Fig. 1. Spaced from and surrounding the circum 
Fig. 4 is a sectional detail, enlarged, of ferential Venturi nozzle is an annular cham 

35 the Wenturi nozzle of the vacuum impeller ber 27 having fixed therein a series of suit 
and the adjacent diffuser chamber. ably curved vanes 28 which are arranged at 

Referring to the drawings, 10, 11 desig- intervals apart so as to intercept and diffuse 90 
nate complemental lower and upper sections the liquid discharged from the impeller noz constituting a pump housing or casing with- zie, as well as ?aids-liquid ol' gaseous 

40 in which are formed in spaced-relation to which may be entrained in the discharged 
each other two chambers 12, 13 in which im- liquid. These vanes are preferably sup 
pellers 14, 15, respectively, are mounted to ported in and between two annular plates 95 
rotate. In the present instance the impeller 29 which are seated in recesses in the walls 
14 constitutes a pressure impeller and the of the chamber 27, and which plates are 

45 other a vacuum impeller, said impeller's formed to extend beyond the vanes at the 
being fast on a power driven shaft 16 which receiving portion of the chamber. These 
is journaled in suitably disposed bearings on plates 29, which constitute in effect side 100 
the casing. walls for the chamber 27, are flared or out 
The chamber 12 is of volute form with a wardly inclined, as at 30, in opposite rela 

50 suitably located outlet 17, and the impeller tion to the adjacent outer flaring portion 31 
14 which is mounted in this chamber com- of the Venturi nozzle. The chamber 27, 
prises two spaced apart Walls 18 with inter- which constitutes a whirlpool or diffuser 105 
posed vanes 19 of proper number and curva- chamber, is surrounded by a volute or spital 
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ceive a diverging annulus of fluid from the 
nozzle, a vacuum chamber in operative colm 
munication with the venturi and the diffuser 
chamber, and a discharge chamber encircling 
the diffuser chamber. 

5. A pump comprising a casing, an im 
peller chamber therein, a centrifugal im 
peller mounted to rotate in said chamber 
and having a central fluid inlet and a cir 
cumferential outlet, a supply port leading to 
said inlet, a vent port communicating with 
said supply port adjacent the inlet, and a dis 
charge chamber in communication with the 
impeller chamber. 

6. A pump comprising a casing, an im 
peller chamber therein, a centrifiigal im 
peller mounted to rotate in said chamber and 
having a central fluid inlet and a circum 
ferential Venturi nozzle, a supply port lead 
ing to said inlet, a vent port communicating 
with said supply port adjacent the inlet, a 
chamber spaced from and encircling said 
nozzle and adapted to receive a diverging 
annulus of fluid ejected from the nozzle, a 
vacuum chamber in operative communica 
tion with the venturi and the encircling 

3. 

chamber, and a discharge chamber encircling 
the latter chamber. 

7. A centrifugal vacuum impeller, com 
prising two side walls, vanes therebetween, 
a central inlet in one of said walls, and a 
circumferential Venturi nozzle between the 
Walls and outwardly of the vanes. 

8. A pump comprising a casing having a 
chamber therein, a rotary impeller having 
a central fluid inlet leading thereto within 
said chamber, said impeller having a circum 
ferential Venturi nozzle at its periphery, 
vanes within the impeller between the nozzle 
and the fluid inlet, there being an outlet for 
vapor and water from said chamber, there 
being an annular suction space on each side 
of the nozzle from which air and vapor are 
drawn by the jet of fluid issuing from the 
nozzle, an inlet leading to said suction spaces, 
a fluid chamber in communication with the 
central fluid inlet to the impeller, and means 
to rotate the impeller. 

Signed at New York in the county and 
State of New York this 28th day of May 
A. D. 1926. 

RHEUEL H. FREDERICK. 
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