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IRVING C‘. JENNINGS, OF SOUTH NORWALK, CONNECTICUT. 

PUMPING APPARATUS. 

Application filed February 21, 1924. Serial No. 694,414. 

To all whom it may concern: 
Be it known that I, IRVING C. JENNINGS, 

a citizen of the United States, and resident 
of South Norwalk, Fair?eld County, State 
of Connecticut, have invented certain new 
and useful Im rovements in Pumping Ap~ 
paratus, of whlch the following is a speci? 
cation. 
This invention relates to pumping appara 

tus'of that type which is adapted to simul 
taneously but separately withdraw air and 
Water from a tank containing both and it is 
particularly adapted for use in connection 
with vacuum steam heating systems. One 
important and advantageous result attained 
by my present invention consists in a great 
reduction in the number of parts heretofore 
used and considered necessary in devices for 
the same piu'pose, this result being due 
largely to the novel structural arrangement bod 
of my device by which one part or element 

-is made to serve the purposes and have the 
functions of two or more elements or parts 
in prior devices, wherever possible. TlllS 
not only results 1n a saving of material used 

> and reduction in_the cost of manufacture 

AU 

but makes the assembling and disassembling 
of the parts much easier and greatly reduces 
the space occupied. 
Heretofore considerable pipe fitting was 

necessary, in the field, to set up apparatus. 
‘With the present device, the apparatus is 
shipped complete, so that to set it up, on 
the job, it is only necessary to connect the 
apparatus with the return main of a heating 
system or the like, and with a pipe to carry 
oif the Water from the water pump, in case 
the discharge of this pump is not connected‘ 
to a boiler. 
The present invention also includes the 

following novel structural features, the ad 
vantages of which will be more fully ex~ 
plained in connection with the speci?c de 
scription of them. ' 

A. single pump housing having therein 
air and water pumps and having a central 
body portion and detachable end portions, 
all of the pipe connections for both pumps 
being integral with the body portion. 
A pump such as just described having 

only three integral pipe connections one for 
the air inlet of the ‘air pump and air dis‘ 
charge of both pumps, another for the Water 
sup 1y to both pumps and a third for the 
disc arge of water from the water pump. 

A pump housing having therein air and 
water pum s, and having a body portion 
and a sing e manifold pipe connection on 
said body portion of said housing having 
therein the inlet and outlet air passageways 
‘for said air pump and a passageway extend 
ing from the upper part of said water pump 
to the inlet passageway for said air pump. 
A single manifold pipe connection on said 

body portion of said housing having therein 
an inlet passageway for water to said water 
pump and a valve controlled inlet passage 
way for water to the inlet side of said ,air 
pump. . 

‘ A detachable tubular support for the tank 
having a lateral extension and passageways 
therein extending from the lower portion of 
the tank to the outer end of said extension 
cooperating with the pipe connection on said 

y portion to supply water to said Water 
and air pumps. 
A tubular support like that just described 

having two lateral extensions with passage 
ways therein for connection to two pump 
units. 
A detachable casing on the tank includ 

ing a separating chamber for air and Water 
discharged by said air pump and a mani 
fold pipe_eonnection having an outlet pas 
sageway 1n open communication with the 
upper end of said tank and an inlet pas~ 
sageway from its outer end to the-upper 
portion of said separating chamber, and a 
pipe connection having passageways for the 
inlet and outlet of air detachably secured at 
its ends to the pipe connection on said cas 
mg and to the air pipe connection on the 
body portion of said housing. , 
A casing such as just described provided 

with two manifold pipe connections on op~ 
posite sides for two pump units. 
The features of the present invention con 

sisting of the detachable casing on the tank 
constituting a part of the air pipe connec 
tion and of the detachable support for the 
tank constituting a part of the water pipe 
connection have the advantages of making it 
possible to connect one or more pumps to a 
single tank as desired and to connect dif 
ferent sizes of pumps to any particular tank 
and to connect pumps of the same size to 
tanks of different sizes, thus avoiding the 
necessity to carry in stock so many of the 
di?’erent sizes of pumps and tanks as would 
otherwise be necessary. 
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Another important and advantageous fea 
ture of the present invention is that it con 
stitutes a complete pumping unit of mim 
mum size secured to a’ single portable sup 
porting base and including an electric motor, 
a pump for air and water, a tank for water 
and air, a regulator on said tank for the mo 
tor operated by air pressure in said tank, a 
regulator for the motor on sand tank oper 
ated by the water level in said tank and a 
pressure indicator on said tank and all of the 

' necessary operative connections between said 

15 

parts to make it ready for use. _ 
Other objects and features of novelty Wlll 

be apparent from the following description 
and claims taken in connection with the ac 
companying drawings, in which :— _ 
Figure 1 is a side elevation of an embodl 

ment of the invention with the pump and 
motor in the foreground; 
Figure 2 is a side elevation of the same 

embodiment of the invention viewed from 
‘ the opposite side with the tank in the fore 

25 

30 

$5 

40 

50 

55 

60 

65 

ground; _ _ _ 

_ Figure 3 is a vertical section on the line 
3—3 of Figure 1 looking to the right; 
Figure 4 is a horizontal section through 

one of the supports for the tank and a part 
of the pump housing and its enclosedmecha 
nism on the dotted line 4-4; of Figure 3 
looking down showing the water pipe con 
nection to the pump; 
Figure 5 is a vertical section on the dotted 

line 5—5 of Figure 3 looking to theright; 
Figure 6 is a central vertical longitudinal 

section of the pumping mechanism and air 
‘pipe manifold mounted thereon; 

Figure 7 is a vertical section of an air pipe 
connection on dotted line 7—7 of Figure 3; 
Figure 8 is an end View mostly in section 

of a form of the invention including two 
pump units and a single tank showing in 
diagrammatic section the relations of the in 
let and discharge passageways in‘the pipe 
connections for the two pump units and 
tank. In this view the water and air mani 
fold pipes and separator connection have 
been shown as turned through an angle of 
90° from their true position, whereby the 
passages may be more easily understood; 
Figure 9 is an end view, the separator be 

ing in section, of the apparatus shown in 
Figure 8, but assembled with one instead of 
two pumps; 
Figure 10 is a horizontal section of the 

tank support and its manifold pipe connec 
tions on the dotted line 10—10, Figure 9 
looking down. . 
Figure 11 is a sectional elevation taken 

substantially on the line 11—-11 of Figure 6, 
the shroud around the blades being omitted, 
in order that the parts may be shown clearly. 
The embodiment of the invention shown 

in Figures 1 to 4 includes four main ele 
ments, a supporting base 10 rectangular in 
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plan view and preferably composed of one 
piece of cast iron, an electric motor 11 de 
tachably secured to said base near one end 
and near one side, a'pump housing 12 detach 
ably secured to said base in alignment with 
said electric motor and having therein an 
air pump and a water pump, and a cylindri 
cal tank 13 detachably secured to said base 
in horizontal position parallel to the line of 
said'motor and pump housing. 
The base 10 preferably has a compara 

tively thin vertical marginal wall 14 and a 
horizontal comparatively thin wall or ?oor 
15 integrally connected at its edges to the 
surrounding wall lit-at a short uniform dis-~ 
tance below the upper edge of said wall. At 
certain predetermined points the ?oor 15 has 
integral upwardly projecting portions with 
?at upper surfaces in a plane slightly above 
the plane of the upper edge of wall 14 and 
they are so shaped and located that they 
will match and ?t the lower ends of the sup 
ports for said motor, pump housing and 
tank. It will be noted by reference to Fig 
ure 3 that the upwardly projecting portions 
16 and 17 on ‘which the lower end of the lon 
gitudinal ?anges on the pump housing rest 
are in the form of rather narrow elongated 
ribs whereas the portion 18 on which the 
lower end of the tubular support rests is cy 
lindrical in form. 
The electric motor 11 may be of any suit 

able known type and in the form shown has 
?anges 23 and 24 projecting longitudinally 
of the axis of the motor toward its ends, 
serving as supports for the motor. The end 
?anges 23 and 24 rest on a ?ller block 25 of 
uniform thickness and that block rests on 
the upper flat horizontal surface of the up 
wardly projecting portion 26 of the ?oor 15 
of the base 10. These ?anges and through 
them the motor, are detachably secured to 
the base 10 preferably by cap screws 27 pass 
ing through them, through the ?ller block 
25 and into screw threaded openings in the 
integral projection 26 on the ?oor of the 
ass. 

The pump housing 12 includes only three 
parts, a central main body portion 28 and 
two detachable end portions 29 and 30. The 
main body portion 28 is of case metal and-in 
cludes as integral parts thereof all pipe con 
nections for the water and air pumps and 
an integral division wall 31 between the 
pumps so formed as to constitute the inner 
wall of the inlet chamber of the air pump 
and inner wall of Water pump and of its 
impeller casing and the larger part of the 
i'olute and the supporting ?anges 32 with 
outturned lower‘ ends 33 resting on the up; 
wardly projecting portions 16 and 17 of the 
?oor 15 of the base as shown in Figure 3. 
These ?anges are detachably secured in place 
by cap screws 34 passing through them and 
entering screw threaded openings in projec 
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tions '16 and 17. The detachable end por 
tion 29 includes the end wall 35 of the water 
pump and the adjacent wall 36 of the im 
peller casing spaced apart and forming be 
tween them the inlet chamber 37 of the 
water pump, and has a portion 38 (see Fig 
ure 4) projecting late-rally therefrom beyond 
the margin of 'the volute casing, its surface, 
facing the body portion, being in a radial 
plane and provided with a water inlet pas 
sageway 39. The end wall 35 is provided 
with a central opening 40 for the drive shaft 
41 and with an outwardly projecting collar 
42 surrounding said opening and having a 
larger diameter to receive packing 43. 
An inwardly projecting integral portion 

of end Wall 29 forms a small chamber 44 
around shaft 41 on the inner side of opening 
40 and packing 43 and a small passageway 
45' extends from the chamber to the upper 
portion of the water pump inlet chamber to 
guide any air which leaks through packing 
43 to the upper part of the water pump. 
The end portion 29 of the pump housing has 
a portion 46 projecting. upwardly above the 
upper end of passageway 45 and beyond the 
margin of the volute having a surface in a 
radial plane facing the body portion and 
having therein an outlet passageway 47 for 
the escape of any air which may be in the 
water pump chamber. 
The end of the drive shaft 41 which passes 

through and projects from end portion 29 is 
supported by a bracket including a sleeve 48 
having therein an antifriction rotary hear 
ing which will he described more fully here 
inafter and inclined arms 49 integrally con 
nected thereto at their outer ends and to the 
end wall 35 of the pump housing at their 
inner ends. The hub portion 50 of the im 
peller 51 is mounted on and non-rotatively 
secured to the drive shaft. 41 by known 
means and is provided with inlet passage 
ways 52 connecting the interior of the im 
peller casing with water inlet chamber 37. 
The end portion 29 of the pump housing 

may he detachably secured to the body por 
tion 'by any suitable known means but in 
the preferred form- shown it is provided with 
a marginal flange 53 having a surface in a 
radial plane fitting a corresponding surface 
on the body portion 28 and cap screws 5t 
pass through said flange and enter screw 
threaded sockets in said body portion. 
The detachable end portion 30 of the 

pump housing includes as integral parts 
thereof end wall 55 and the surrounding 
wall 56 of the outlet chamber 58 of the air 
pump. The. sun-rounding wall 56 [is pro 
vided with an outwardly projecting flange 
57 at its end with an outer surface in a radial 
plane closely ?tting a corresponding surface 
of ?ange 59 on the end of the body portion 
28 of the pump housing. These ?anges are 
detachably secured together by any suitable 

means such as bolts 60 passing througl'i cor 
responding openings in them and screw 
threaded nuts 61 on their ends. The end 
portion 30 has an integral portion 124 pro 
jecting upwardly and haying a surface in a 
radial plane facing the body portion 28 and 
having therein a passageway 125 from said 
outlet chamber 58 to said surface. The end 
wall 55 has a central opening for the drive 
shaft 41 which is of greater diameter than 
said shaft and is provided with an integral 
cylindrical sleeve 62 projecting inwardly 
from the margin of said opening and hav 
ing an inturned ?ange 63 at its inner end 
thereby forming a stu?ing box 64 in which 
suitable packing may be placed. 
The rotor casing of the air pump includes 

as integral parts thereof the inner end wall 
65, the surrounding wall 66 projecting at 
right angles from the mar in of said wall 
and having a radial ?ange 6 at its outer end 
and a cylindrical sleeve 68 surrounding a 
central opening in the end wall 65 project 
ing towards the water pump and surround 
ing the drive shaft 41 but having a greater -“ 
internal diameter than the diameter of said 
shaft. It will be noted by reference to Fig 
ure 6 that the end of sleeve 68 enters and 
closely ?ts an opening in the inner wall 31 
of water pump casing and that a cylindrical 
bushing 69 fills the space between said sleeve 
and the drive shaft and that its ends are in 
contact with the ends of the hub portions of 
both the air pump and water pump rotors. 
The space between the end wall 65 of the air 
pump and end wall 31 of the water pump 
constitutes the inlet chamber 70 of the air 
pump. ' 

In order to secure the rotor casing of 
the air pump in ?xed and proper position 
in the pump housing the outer surface of 
the?ange 59 on the adjacent end of the 
body portion 28 is provided with a rib 72 
(see Figures 4 and 6) rectangular in sec~ 
tion, near its inner edge projecting out- ’ 
wardly a distance equal to the thickness of 
the outer edge of ?ange 67 on the end of 
the rotor casing surrounding wall 66. The 
outer margin of flange 67 ?ts the inner 
side of rib 72 and the inner side of said 
?ange from its margin inwardly for a 
short. distance fits the outer surface of ?ange 
59 on the inner side of rib 72. The inner 
portion of the surface of flange 57 on the 
end portion 29 from the outer margin of 
said rib 72 to the inner edge of said ?ange 
is in a different radial plane than that of 
its outer portion thus forming a shoulder 
73, the height of the shoulder being sub 
stantially equal to the height of rib 72 thus 
causing the facing surfaces of ?anges 57 
and 59 to match and closely ?t each other. 
The end wall or port plate 75 of the rotor 
casing of the air pump closely ?ts against 
the outer surface of the ?ange 67 on sur 
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rounding wall (56 of said casing, its ‘outer 
periphery being disposed 1n a seat 74 in 
wall 56, being clamped between said wall 
and ?ange 67, is provided with a central 
opening for the drive shaft. The air pump 
preferably employed is of the rotary type 
such as the well known Jennings Hytor. As 
shown in Figs'ti and 11, the casing 66 is 
elliptical in outline and has disposed there 
in a rotor 103a comprising hub 103 and 
blades 103b connected at their side by 
shrouds 103°, omitted from Fig. 6 in order 
to show ports 7 5 and 76 more clearly. Thus 
the blades form a circular series of pockets 
which are adapted to be alternately brought 
into communication with the inlet ports 76 
and outlet ports 77, formed in the port 
plate 75. The pumping action is obtained 
by employing a liquid, such as water, when 
the pump is in operation, the liquid turns 
with the rotor, but due to centrifugal force 
follows the periphery of the casing, thus 
forming an elliptical ring. The liquid alter 
nately recedes from and re-enters the rotor 
pockets, twice in each revolution when the 
pockets of the rotor come opposite the in 
let ports 76, the water recedes, permitting 
air to flow in, and this charge of air, 'as the 
pockets approach the outlet ports 77, is 
forced out by the water entering the pockets 
acting like pistons. \ 
The port plate 75 has the discharge ports 

7 7 (Fig. 11) through, which air is dis-‘ 
charged from the rotor into chamber 58. 

- The plate is also formed with the inlet 
ports 76 affording communication between 
the pockets of the impeller and the inlet 
passageway 763 formed in the plate. This 
passageway is in communication with 
chamber 70 through the port 7 6". A dowel 
pin 7 8 prevents rotation of the plate. 
The end of the drive shaft 41 which 

passes through and projects from the end 
portion 30 of the pump housing is mounted 

' on bearings in a sleeve 79 which is integrally 
connected to the end portion 30 by the in 
clined arms 80. The shaft 41 extends only 
a short distance beyond bearing sleeve 79 
and has detachably secured to its outer end, 
and closely adjacent to said sleeve, the end 
member 97 of a well known form of ?exible 
connection for drive shafts including a 
coiled spring 98_of uniform diameter se~ 
cured at one end to the member 97 and at 
its other end to another end member 99 
which in turn is detachably connected to 
the projecting end of the motor drive shaft 
100. . 

It will be noted by reference to Figure 
6 of the drawings that the drive shaft 41 
has an integral narrow peripheral rib 81 
with a cylindrical outer surface and side 
surfaces in radial planes and that the di 
ameter of the shaft on opposite sides of 
said, rib is reduced successively at a series of 

ends of the shaft. 
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?xed distances from said rib to ‘the outer 
One advantage of this 

arrangement is that it permits the parts of 
the pump housing and enclosed pump mech 
anism to be assembled easily- and in proper 70 
relations surrounding the shaft, by moving _ 
said parts in proper succession longitudi 
nally of said shaft from its left hand end 
(Fig. 6) towards said rib 81, the said rib 
serving as an abutment or stop limiting the 
movement of. the parts in one direction. It 
will of course be understood that the parts 
may be disassembled by similar but reverse 
movements in a reverse order. 
The shaft 41 extending outwardly from 

rib 81 through sleeve 79 (which is integrally 
connected to the end portion 30) is reduced 
in diameter in a radial plane within sleeve 
79 forming an outwardly facing shoulder 
82, with a short cylindrical portion 83 on its 
outer side, followed by a short screw 
threaded portion 84 and a cylindrical end 
portion 85 of reduced diameter. The inner 
surface of sleeve 79 consists of a central cy 
lindrical portion 86 and screw threaded end 
portions 87 and 88. The cylindrical portion 
86 surrounds the cylindrical portion 83 of 
the shaft 41, and a ball bearing including 
the outer raceway 89 and inner raceway 90 
is interposed between them, one end of the 
inner raceway 90 being in contact with 
shoulder 82 and the other endin contact 
with a nut 91 on screw threaded portion 84. 
The screw threaded portion 87, which is of 
less diameter than cylindrical portion 86, 
has within it a ring nut 92 adapted to bear 
against one end of the outer raceway 89, 
and the threaded portion 88 has within it a 
similar ring nut 93 adapted to bear against 
the other end of outer raceway 89. A cap 
94 having a central opening ?tting shaft 41 
serves as a closure for the end of sleeve 79 
next to the pump, and a similar cap 95 
having a central opening ?tting the cylindri 
cal end portion 85 of shaft 41 serves as a 
closure for the outer end of the sleeve and 
these caps are secured in place by bolts 96 
extending through them and longitudinally 
through sleeve 79 and provided with screw 
threaded nuts. By reason of the structural 
arrangement just described, if the bolts 96 
are, withdrawn and the cap 95 is moved 
longitudinally from the shaft, and ring nut 
91 1s so turned as to be disengaged from, 
and moved to position on the outer side of, 
threaded portion 84, and the-bolts 60 passing 
through ?anges 57 and 59 connecting the 
end portion 30 to the body portion are with 
drawn, the said-end portion with its bear 
ing bracket may be moved longitudinally of 
said shaft to and beyond its end. Since the 
central opening 101 in the outer end wall 75 
of the'air pump rotor casing has a greater 
diameter than rib 81v and surrounds it said 
end wall 75 may also be moved along said 
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shaft to and beyond its end thus giving free 
access to the interior of the rotor casing 
for cleaning, adjustment or repairs. 

Referring to the arrangement of- arts on 
that portion of shaft 41 extending om rib 
81 to its end beyond the end portion 29, it 
will be noted that the diameter of shaft 41 
is uniform from rib 81 to a radial plane 102 
near the outer end of the hub of the water 
pump impeller and‘ that the following parts 
in succession closel surround vthis portion 
of the shaft with t eir adjacent ends abut 
ting; the hub portion 103 of the air ‘pump 
rotor, the cylindrical bushing 69 surrounded 
by cylindrical sleeve 68 on the end 65 of the 
rotor housing, and the hub portion 104 of 
the water pump impeller. From lane 102 
outward for a short distance the s aft 41 is 
reduced in diameter and this section 105 is 
screw threaded and the outer end of the 
impeller hub 104 extends slightly beyond 
plane 102 over the reducedlsection. A screw 
threaded nut 106 is mounted on said screw 
threaded section and adjustably bears 
against the end of the impeller hub. From 
the outer end of the threaded section 105 to 
a plane within the bearing sleeve 48 the 
shaft is cylindrical and its diameter is re 
duced su?iciently to permit nut 106 to move 
to position from its outer end. This cy 
lindrical portion extends through the central 
opening in the outer wall of end portion 29 
and its stu?ing box and part way through 
bearing sleeve 48. The sleeve 48 has an in 
tegralportion 107 at its end next to, and 
projecting towards, the pump housing, close 
ly ?tting said last mentioned cylindrical 
portion of the shaft and has a cylindrical 
socket 108 extending inwardly from its outer 
end having a diameter materially greater 
than that of the shaft. ‘A short portion 109 
of the shaft within the sleeve 48 is of reduced 
diameter forming - an outwardly facing 
shoulder 110 and the. inner raceway 111 of a 
ball bearing surrounds it and abuts against 
shoulder 110 at one end and projects slightly 
beyond the outer end of the shaft portion 
109. An outer raceway 112 in socket 108 
surrounds raceway 111 and the series of 
balls. The end portion 113 of the shaft 
is of‘reduced diameter and provided with 
screw threads which are engaged by a nut 
114 adaptedto adjustably bear against one‘ 
end of inner raceway 111. A detachable cap 
115 constitutes a closure for the outer end 
of socket 108 and also encloses the projecting 
portions of the shaft and nut. The hub por 
tions 103 and'104 of the rotors of the air and 
water pumps are of course non-rotatively 
connected to drive shaft 41 by suitable 
means, such as a longitudinal key-way 116 
in that portion of shaft 41 extending from 
rib 81 to the shoulder 102 formed by the re 
duction in diameter, and lugs or keys 117 and 
118 rigidly connected to said hubs project 

ing into and ?tting the sides of said key 
way as shown in dotted lines in Figure 6. 
From the foregoing it is seen that the r0 

tor and impeller are held in adjusted posi 
tion by the ball bearing 89. By means of 
nuts and 93, the shaft and the rotor rigid 
therewlthmay be adjusted axially to locate 
the rotor with proper clearance from the 
port plate 75. The nuts are locked by means 
of pins 92“. It will be noted that the con 
struction and mounting, of the ball bearing 

70 

76 

at the other end of the shaft is such as to . 
permit axial movement of the shaft. 41, 
whether due to manual adjustment, changes 
in temperature or other causes. 
The structural form and arrangement of 

the parts forming the pump housing and its 
enclosed mechanism above described have 
many advantages over such as have been 
heretofore used in pump mechanism. A de 
vlce embodying them occupies much less 
space and includes much less material than 
prior devices for the same purpose and much 
less than was-thought practical thus saving 
in the cost of material. One very advan 
tageous feature which results in saving ma 
terial, reducing the cost of manufacture, and 
reducing the time required for assembling 
and disassembling ‘the parts consists in the 
structural arrangement by which most of 
the parts of the pump mechanism may be 
easily and quickly assembled in operative 
relations before applying ‘ any separate 
fastening means to hold the parts together 
or in position and by which only a few sepa 
rate fastening means are used or necessary 
by reason of the fact that many of the parts 
are securely held in place by the coopera 
tive action of adjacent parts instead of by 
separate fastening means as heretofore. 
This reduction in the number of separate 
fastenings not only correspondingly reduces 
the cost of material and the cost of manu 
facture but also the number of parts which 
are most likely to cause trouble in the op 
eration of the device due to the lack of 
proper adjustment of parts. Another ad 
vantageous feature is that all of the sepa 
rate fastening means used are easily acces 
sible and thus any adjustment, substitution 
or repairs necessary may be quickly made. 

Referring now to the main body portion 
28 of the pump housing and its pipe con 
nections for the enclosed pumps it will be 
noted, by reference to Figures 1., 3 and 6, 
that there is an integral portion 119 project 
ing upwardly at the top of said body por 
tion 28 and extending longitudinally there 
of and having integral longitudinal side 
?anges 120 and 121 at its upper end. The 
upper surface is; in a horizontal plane and 
its end surfaces 122, 123, are in the same 
radial planes as the ends of main body por 
tion 28 and constitute continuations thereof, 
the end 122 being in surface contact with a 
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corresponding surface 124‘ of the upward 
ly projecting portion 124 of the end portion 
30 and the end 123 being in surface contact 
with a corresponding surface of the upward 
ly projecting portion 46 on end portlon 29. 
A curved passageway 126 extends from the 
upper surface of the projecting ort1on 119 
near end 122 to end 122 a short istance be 
low said upper surface and there connects 
with passageway 125 in the upwardly pro 
jecting portion 124 of end portion leading 
from the outlet chamber 58 of the air pump. 
A curved passageway 127 extends from 
'upper surface of the projecting portion 119 
near end 123 to the surface of end 123 a 
short distance below said upper surface and 
there connects with the air outlet passage. 
way 47 in the upwardly projecting portion 
46 of end portion leading from the top of 
the water pump inlet chamber. A central 
air inlet passageway 128 extends from the 
upper surface of projection 119 downward 
ly to the inlet chamber 70 of the air pump. 
The projection 119 with its passageways con 
stitutes a single manifold pipe connection 
including air inlet and‘outlet passages for 
air for both pumps. _ _ 
The body portion 28 of the pump housing 

also has a single integral manifold pipe con 
nection 129 for supplying water to both 
pumps projecting aterally from the side 
next to tank 13, and having an end ?ange 
130 and a side surface 131 at its inner end 
portion in a planeat right angles to the 
axis of the drive shaft. A corresponding 
surface of the outwardly projecting portion 
38 of end portion 29 closely fits this surface 
131. This connection 129 is provided with 
two passageways 132 and 133 extending 
from its outer end to the interior of the 
pump housing. The smaller passageway 132 
which supplies the inlet chamber 70 of the 
air pump with make-up water has an inner 
end wall 134 extending part way across it, 
a division wall 135 extending outwardly 
from the edge of said end wall and provid 
ed with an opening 136. A headed screw 
threaded valve member 137 extends through 
that part of connection 129 which is oppo 
site said opening for use in regulating the 
passage of water through it. The inner end 
of this passageway 133 at side surface 123 
connects with the outer end of passageway 
39 at the corresponding surface of the later_ 
ally projecting portion 38 of end portion 29, 
the passageway 39 extending to inlet cham 
ber 37 of the pump. The usual tapering 
discharge pipe connection 138 for the water 
pump extends laterally from the upper por 
tion of the main body portion 28 and is in 
tegral therewith. 
As a part of the means for conveying air 

to the inlet side of the air pump and from 
the outlet side, a. manifold pipe section 139 

. having end ?anges 140 and 141 closely ?ts 

1,567,148 

at its lower end the upper surface of the u - 
wardly projecting portion 119-of the b0 y 
portion 28 of the pump housing and is de 
tachably secured thereto by‘ any suitable 
means,v such as bolts 142 passing through 
said ?anges 140 on said pipe section and 
?anges 120 on portion 119. There are three 
passageways 143, 144 and 145 in and extend 
mg longitudinally of this pipe section, the 
passageway 143 constituting a continuation 
of the outlet passageway 126 in pipe connec 
tion 119 for air discharged by the air pump, 
144 a continuation of air inlet passageway 
128 in pipe connection 119 for the supply of 
air to the air pump and the passageway 145 
constituting a continuation of the outlet pas 
sageway 127 in connection with 119 for the 
escape of air from the upper part of the 
water pump. The air outlet passageway 145 
for the water pump‘ is connected to the air 
inlet passageway 144 for the air pump at 
146 near the upper end of pipe section 139 
thus utilizing the action of the air pump in 
removing from the water pump any air 
which leaks into it. 
A manifold pipe section 147, elbow shaped 

in side view provided with end ?anges 148 
and 149 and having a very short vertical 
portion and a much longer horizontal por 
tion is detacha-bly secured‘to the upper end 
of manifold pipe section 139 by any suitable 
means such as screw threaded bolts and nuts 
150 passing through the ?anges 148 and 141 
on the contacting ends of said pipe sections. 
The upper end of pipe section 139 is in a 
plane slightly above that of the upper sur 
face of tank 13 and the horizontal portion of 
the elbow shaped pipe section 147 extends 
towards said tank on lines at right angles to 
the longitudinal lines of said tank to a ver 
tical plane passing longitudinally through 
said tank near its adjacent side. This mani 
fold pipe section 147 has two passageways 
therein, 151 being for the air discharged by 
the air pump and connected to passageway 
143 in pipe section 139 and 152 being for air 
passing to the air pump ‘and connected to 
passageway 144 of pipe section 139. 
The tank 13 is provided with an opening 

153 in its top portion near one end and an 
upwardly extending integral collar or rib 
154 surrounds said opening with its upper 
end in a horizontal plane slightly above a 
horizontal plane through the top line of the 
tank.’ This opening is directly in advance 
of but below the adjacent end of pipe sec 
tion 147. A casing 155 is detachably mount 
ed on said tank over said opening 153. In 
the speci?c form shown for the purpose of 
illustration, this casing includes integral 

- side walls 156, the inner surfaces of which 
are on parallel vertical lines, which lines 
constitute continuations of the parallel verti 
cal lines of the inner surface of'collar 154 
surrounding opening 153, and an outwardly 
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projecting integral surrounding ?ange 157 h 
‘ 'witl at its lower end ?tting and restin on the 

upper horizontal end surface of co lar 154. 
The casing may be detachably secured to 
the tank ,by any suitable known means 
such as cap screws 158 passing though ?ange 
157 and into collar 154. The casing 155 has 
an upper end wall 159 and a transverse di 
vision wall 160 near its lower end forming 
above said transverse wall a separating 
chamber 161 for water in the air discharged 
by the air pump and below it a bottomless 
chamber 162 in open connnunication with 
the top of said tank through opening 153. 
At the upper end of the casing and on 
the side opposite that on which the pump 
mechanism is located there‘ is an integral 
outwardl projecting pipe connection 163 
for the ischarge of ‘air fromchamber 161 
‘and below that connection and just-‘above 
the wall 160 an opening 164 is provided in 
the side wall of the casing and closely adja 
cent to division wall 160 there is a much 
smaller opening 165. An integral member 
166 having a marginal surface closely ?tting 
the outer surface of side wall 156 surround 
ing opening 164 and extending over the part 
where opening 165 is located has an integral 
pipe-like portion 1668 projecting into cham 
her 161 through opening 164 and a passage 
way 167 is provided in said member extend 
ing from a_ point near the inner end of the 
inwardly projecting portion 166 out through 
opening 164 and on a curve to opening 165 

A downwardly 
tapered valve opening 168 near ‘the inner 
end of the inwardly projecting portion 166 
connects the inner, end of passageway 167 
with the interior of chamber 161 at the up 
per surface of portion 166 and a valve 169 
is adapted to cooperate with said opening 
in controlling the passage of water from the 
chamber 161 through passageway 167 to the 
tank 13, the valve being connected ttra well 
known ?oat control mechanism 170, thus 
maintaining a constant water level in cham 
ber 161. . I 

An integral manifold pipe connection 171 
with a laterally projecting ?ange 172 at its 
outer end extends outwardly from said cas 
ing 155 between division wall 160 and its 
lower end in alignment with and extending 
to and abutting the adjacent end of the hori 
zontal portion of the elbow-shaped manifold 
‘pipe section 147 and is there detachably se 
cured to the end of section 147 by any suit 
able known means such as screw threaded 
'bolts and nuts 173; A passageway 174 in 
pipe connection 171 for conveying air from 
tank 13 to the air pump connects at its outer 
end with passage 152 in pipe section 147 and 
at its inner end with the interior of casing 
155 below division wall 160 and thus fur 
nishes open communication with the upper 
portion of the tank. Passageway 175 in said 

pipe connection is connected at its outer end 
passageway 151 in pipe section ,147 

which conveys air discharged by the air 
pump and at its inner end it extends through 
the side wall 156 of the casing and then ver- ‘ 
tically in an inwardly projecting portion 176 
of said wall through division wall 160 to its 
discharge end near the top wall of chamber 
161. An integral baffle 177 extends down 
wardly from the inner surface of top wall 
159 of chamber 161 between the discharge 
end of'passagewav 175'and outlet pipe con 
nection 163 and aids in separating any water 
from the air coming from the air pump. 
The structural arrangement ‘above ‘de 

scribed, including the detachuble manifold 
pipe sections and connections and the de 
tachable casing on the tank having therein 
in succession the passageway and chamber 
necessary for supplying air from the tank to 
the air pump, for conveying any air in the 
water pump to the air pump, and for con 
veying the air'discharged by the air pump 
to the separating chamber on the tank from 
which any water may be returned to the 
tank has the advantage of greatly reducing 
the number of parts heretofore used for the 
purpose thus reducing the cost of material 
and the work and expense of manufacture. 
The parts furthermore are of simple form, 
and the means for detachably securing the 
parts together are not only easily accessible 
and easily operated but are of a type which 
makes a tight, strong, rigid'and lasting con_ 
nection. 

Referring now to the means for support 
ing the tank 13 and for conveying water 
from it to the pumps, it will be seen by refer~ 
ence to Figure 2 that there is a vertical tubu 
lar support 178 having end ?anges 179 and 
180 resting at its lower end on the horizontal 
upper surface of the upwardly projecting 
portion 181 on the ?oor 15 of the base 10 
and ?tting at its upper end the downwardly 
facing horizontal surface of the downwardly 
projecting portion 182 of tank 13 near one 
end of the tank. This support is at the end 
of the tank which is adjacent the motor and 
may be detachably secured to the base and 
tank by any suitable means. such as cap 
screws 183 and 184 passing respectively 
through ?anges 179 and 180 and entering 
projections 181 and 182. Near the other end 
of the tank adjacent the pump mechanism 
there is a similar vertical tubular support 
185 having upper and lower end ?anges 186 
and 187 ‘?tting respectively the horizontal 
downwardly facing surface of the down 
wardly extending projection 188 on tank 13 
and the upper surface of the upwardly pro 
jecting portion 18 on ?oor 15 of base 10. 
(See Figures 3, 4 and 5.) This support 
however differs from support 178 in that 
there is an integral laterally projecting pipe 
manifold 189 near its upper end having a 
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?ange 190 at its outer end. The upper :end 
of the vertical tubular support 185 extends 
above top ?ange 186 and into the tank 
through an opening 191 which it ?ts. The 
cylindrical interior of the vertical portion of 
support 185 is provided with a longitudi— 
nally extending division wall 192 thereby 
forming two longitudinal passageways 
therein, the passageway 193 being of-much 
greater cross sectional area than passageway 
194. The upper end of that part of the tu 
bular support which, in cooperation -with 
division wall 192, forms the smaller ‘passage 
way 194 is in substantially the same horizon 

' tal plane as the bottom surface of the tank 
so that any water in the tank may enter it, 
but the upper end 195 of division wall 192 
and of that part of the vertical tubular sup 
port cooperating with it to form the longer 
passageway‘ 193 is in a plane materially 
above the bottom surface of the tank where 
by all of the water in the tank cannot escape 
through it either by suction or the action of 
gravity. The reason for this difference in 
size. is that passageway 193 is a part of the 
conduit for water from the tank to the water 
pump whereas passageway 194 is a part of a 
conduit to supply the inlet side of the air 
pump with the very small amount of water 
necessary for satisfactory operation and the 
reason for the difference in the inlet ends in 
the tank is to prevent the water pump from 
withdrawing all water from the tank thus 
leaving the air pump without a source of 
supply. 
The outer end of the manifold pipe con 

nection 189 on the tank support 185 and its 
end ?ange 190 closely ?t the facing outer end 
of manifold pipe connection 129 on the main 
body portion 28 of the pump housing and its 
end ?ange 130 and they may be detachably 
secured together by any suitable means such 
as threaded bolts 196 passing through ?anges 
130 and 190 and adjusting nuts 197. Suit 
able packing 201. may be interposed between 
the ends. ‘ The cylindrical interior of pipe 
connection 189 extends from the cylindrical 
interior of the vertical tank support 185 to 
the outer end otsaid connection, and an in 
tegral continuation 198 of division wall 192 
in support 185 also extends to the outer end 
thus forming in said pipe connection pas 
sageways 199 and 200 constituting continua 
tions respectively of passageways 193 and 
194 in the vertical support. The outer end 
of passageway 199 connects with the outer 
end of passageway 133 in pipe connection 
129 and the body portion 28 of the pump 
housing thus forming part of the inlet pas 
sageway for the water pump and the outer 
end of passageway 200 connects with the 
outer end of passageway 132 in pipe connec 
tion 129 thus forming part of the passage 
way for conveying water from tank 13'to 
the air pump. The tubular support 185 
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may be detachably secured to the base 10 
and tank 13 by any suitable means such as 
cap screws 202 and 203 passing respectively 
through top ?ange 186 into the downwardly 
projectmg portion 188 of the tank and 
through bottom ?ange 187 into upwardly 
projecting portion 18 on the base 10. 
As -here1nabove stated the 

manifold, pipe ‘sections and connections with 
the detachable casing have theadvantage 
of making it possible to operatively connect 
to a single tank either one air and water 
pumping unit or two as desired, the addi 
tion of the second pumping unit requiring 

detachable I 

75 

no changes in or additions to the structural\80 
elements of the device but requiring merely ‘‘ 
that the additional pumping unit shall be 
placed in proper position and its pipe con 
nections on the casing and on the support 
for the tank. This embodiment of the in 
vention including two pumping units, is dia 
grammatically illustrated in Figure 8 which 
shows in vertical section the actual arrange 
ment of'the pipe connections on and in the 
casing and on and in the support 185 for the 
tank. In this ?gure the manifold pipes are 
turned 90° from true position in order to 
more clearly show the passages. It is how 
ever necessary that the casing on the tank 
and the tank support shall include certain 
structural features not included in casing 
155 and support 185 (shown in Figures 3, 
4 and 5) in order to- adapt them for use with 
either one pumping unit or two as desired, 
since it is necessary to provide each with an 
additional manifold pipe connection for the 
additional pumping unit. One set of pipe 
connections may however be closed when a 
single pumpin unit is used. The casing 
155 therefore in addition to the outwardly 
projecting manifold air pipe connection 171 
for pumping unit A at one side of the tank 
13, is provided with a second manifold air 
pipe connection 204 with an end ?ange. 205 
for the other pumping unit B on the other 
side of the tank. This pipe connection 204 
has within it two passageways for air, one 
206 extending from its outer end into the 
casing - 155 just below division wall 160 
forming a part of the conduit for the pas 
sage of air from tank to the air pump of B 
and corresponding to passageway 174 in 
connection 171. The other passageway 207, 
for air discharged by the air pump, extends 
from the outer end of pipe connection 204 
to and through the side wall of casing 155 
just below division wall 160 and across the 
casing 155 in an integral downwardly pro 
jecting rib like portion 208 on division wall 
160 to the inner end of the horizontal part 
of the aligned passageway 175 in pipe con 
nection 171 and the lower end of the vertical 
part »of passageway 175 in the inwardly pro 
jecting part 176 of the casing whereby it 
with passageway 175 constitutes a single 
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straight line passageway from the outer end 
of pipe connection 171 to the outer end of 
ipe connection 204 with a single vertical 

ldischarge passageway 209 connected to it. 
(See diagrammatic illustration in Figure 
8). When two pumping units are used the 
outer end of pipe connection 204 is detach 
ably secured to the abutting end of elbow 
shaped pipe manifold 210 by means similar 
to the means connecting pipe manifold 171 
with the adjacent end of elbow-shaped pipe 
section 147 and when one pumping unit only 
is used the outer ends of passageways 206 
and 207 in pipe connection 204 may be closed 
by any suitable means such as a ?at metal 
disk 211 with interposed packing 212 de 
tachablv held in place by screw threaded 
bolts 213. 
The tubular support 185 for the tank hav 

ing the integral laterally projecting mani 
fold pipe connection 189 heretofore de 
scribed for supplying water to the pumping 
unit A (Figure 8) is provided with a second 
manifold pipe connection 214 aligned with 
pipe connection 189 on the opposite side of 
the tubular support and its structural fea 
tuI'es are substantially the same as those of 
pipe manifold connection 189. As will be 
seen by reference to Figure 8, the vertical 
division wall 192 in the tubular support 185 
has a portion 215 in- the same plane extend 
ing longitudinally of the cylindrical bore of 
pipe connection 214 to its outer end thus 
dividing said connection into two passage 
ways 216 and 217 corresponding respectively 
to passageways 199 and 200 in ‘connection 
189. The outer end of this connection is 
provided‘ with an end ?ange 218 and is 
adapted to be detachably connected to the 
outer end of manifold ipe connection 219 
on the pump housing of) pump unit B hav 
ing an end ?ange 220 as diagrammatically 
shown in Figure 8. The passageways 216 
and 217 in cooperation with passageways in 
pipe connection 219 supply water to the air 
and water pumps respectively in the hous 
ing of pump unit B. 

ere only one pump unit is used the 
outer end of passageways 216 and 217 are 
closed b any suitable detachable means such 
as a dis 221 ?tting the end surface of pipe 
connection 214 with bolts 222 passing 
through said disk and ?ange 218 provided 
with screw threaded nuts. 
This feature of the invention whereby a 

single detachable casing for the tank may be 
used as a part of the air pipe connection for 

or two pump units 
and where y a single detachable support for 
the tank may be used as a part of the water 
pipe connection for either one pump unit 
or for two pump units has the very desira 
ble and advantageous effect of greatly reduc 
ing the number of parts which it is necessary 
to manufacture and keep in stock and cor 

respondingly reducin 
in manufactured artic es. 
The tank 13 receives its supply of water 

and air through the header 223 which is de 
tachably secured to the upper portion of 
one end of said tank around an opening 
in that end, the usual discharge pipe of a 
heating system or other source of supply 
being connected-to the outer end of said 
header. 
The fact that the tank 13 is in horizontal 

position and is closely adjacent motor 11 
makes it a convenient and easily accessible 
support for the automatic means for con 
trolling the operation of the motor by the 
water level or air pressure in the tank and 
also for the pressure indicator. The speci?c 
means for automatically regulating or con 
trolling the operation of the motor consti 
tute no part of the present invention and 
slnce such means are Well known they will 
not be described speci?cally but it will be 
sufficient to indicate their relations to the 
other parts of the device. 
As will be seen by reference to Figures 1 

and 2 the ?oat controlled regulating-means 
includes a small outwardly tapering casing 
224, open at its inner end, which is provided 
with an integral surrounding ?ange 225 ?t 
ting the surface of the upper portion of one 
end of the tank around an opening in said 
end and detachably secured thereto by any 
suitable means such as bolts 226. A bracket 
227 extending upwardly from casing 224 has 
a horizontal top portion 228 extending over 
said casing, and a casing 229 having an 
open bottom rests on said horizontal por 
tion and includes well known automatic 
means for controlling the electric current 
supplied to the motor. A small rotary shaft 
230 extends through the outer end portion 
of casing 224 and is so connected to the ?oat 
231 in the tank (shown in dotted lines in 
Figure 1) that it will be rotated by and in 
accordance with the rise and fall of the 
water level. A short arm 232 is connected 
at one end to the projecting end of shaft 
230 and at its other end is so connected to 
the lower end of the vertical rod 233 as to 
move it vertically as the ?oat moves u or 
down. The upper end of rod 233 extending 
into casing 229 operates the switch of the 
motor control mechanism. 
The switch box 234 extends longitudinally 

of the top portion of the tank on the side 
portion next to the pumping mechanism and 
faces in the direction of that‘ mechanism and 
its lower end is below a horizontal plane 
through the top line of the tank. It is sup 
ported near casing 155 by two brackets 235 
formed from sheet metal strips, the ends of 
which ?t the surface of the tank and are 
detachably secured to the tank by screws 
236. The electric starter box containing the 
magnetic starters actuated by the ?oat and 

the capital tied up‘ 
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vacuum control pilot switches extends lon 
gitudinally of the top of the tank on _the 
same side and facing the same way as swltch 
box 234, its lower end however is below_ the 
plane of the lower end of the switch box. 
It is supported by brackets 238 snnllar to 
those which support the switch box and 
screws 239 passing through their ends de 
tachably secure them to the tank. The cas 
ing 240 enclosing the pressure actuated 
switch mechanism is detachably secured to 
therear of saidjunctionbox by screws 242 
passingthrough radially arranged lugs. 243 
on said casing and into two vertical bars 
241 secured to the rear wall of the junction 
box by screws 244. ' 

If desired the switch box 234 may be‘ 
omitted and the switch itself included in 
the electric starter box. _ 
As will be seen by reference to Figures 1 

" and 2 the air pipe 245 is connected to the 
- upper portion of tank 13 at 246 in the rear 

30 

35 

40 

45 

50 

. thereof. 

55, 

of switch box 234 and extends longitudi 
. nally-of the tank to a point directly under 
casing 240 and there has a. vertical portion 
247 enteringthe casingin which 1t is, of 
course, properly connected to the automatic 
contact mechanism. - 
The line wires of, an electric circuit may 

be connected to the switch mechanism 
through the rear wall of switch box 234 and 
the wires connecting the mechanism in 
switch box 234 with that in electric starter 
box 237 are enclosed in the horizontal pipe 
248 which extends through the adjacentlend 
walls of-said boxes, and the wires connect 
ing the electric starter .box 237 with the 
pressure controlledmeans in casing 240 is 
enclosed in the ?exiblevpipe 249. The wires 
connecting the ?oat controlled means in 
casing 229 are in?exible pipe 250 and the 
wires extending from the electric starter 
‘box 237 to the motor are within the flexible 
pipe 251. A pressure indicator 252 is sup 
ported and connected ,to the passageway 152 
in pipe section 147 by the short elbow pipe 

In the operation of the apparatus de 
scribed herein, the supply of mixture of 
water and air, such as the returns from a 
vacuum steam heating system, enters the 
tank 13 through the header 223 at one end 

The water. of course, separates 
from the air and gathers in the bottom of 
the tank. This water is withdrawn from 
the tank by means of the centrifugal water 
pump. said pump being supplied with the 

- water/through passageway 193 in the pedes 
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ml supporting the tank and passage 133 
connected therewith (see Figures 4 and 5). 
As clearlv shown in Figure 5, the water 
cannot be entirelv withdrawn from the tank, 
as the inlet end of the passage 193 is above 
the bottom of the tank. In this way a sup 
ply of water is always maintained in the 

means 
tank for the purpose of furnishing make, 
up water to the air pump, as described later. 
The air in the tank is withdrawn to-give the - 
desired vacuum in the system by means of 
an air pump within the same housing asthe 
water pump. The inlet of~ this air'pump 
has communication with the upper part of 
the tank through the passage 144. The air 
discharged from the. pump goes through. 
passageway143 to a separating chamber 161' 
whereinany water thatmay becontained in 
the air is separated andsaid waterreturned ' 
to the tank, the air escaping to the atmos- 
phere. The air pump employed is prefer 
ably of the typerequiringwater to‘e?‘ect 
the pumping action, and as some of this 
water is entrained ’ in the 'air; discharged 
from the pump, it is necessary to have -_a 
supply of make-up water for the pump. 
This make-up waterislobtained from the 
tank through the passages ‘194 and 132 
(Figures v4 and 5). - a ' 
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Atter thewater-pump has withdrawn the 
water from the tank down to the levelv of 
the top of the pipe 195, it- ceases to pump ; 
water, and becomes ?lled with air. Y-When 
‘more water ?ows into the tank and then to 

co 

the pump, in order that the waterv pump, 
may again operate, it is necessary to ‘pro- - 
vide means for venting-the accumulatedair 
from the pump. This is done through the 
passageway 145, which isin. communication: 
with the top of the tank and the inlet of the 
air pump. _ , v ., 

The operation of the, _ motor .11 is. com 

95 

‘inc 
trolled in accordance with the amount of‘ 
liquid and the pressure in the tank. Suit 
able electric. switches. are disposed in box 1 
234 and suitable magneticstarters actuated 
by the ?oat 231. and the vacuum control; 
pilot switches govern the main switches in 
box 234. _ A . 

Although onespeci?c embodiment of the 
invention has been shown and described for :1 10- 
the purpose of illustration, it will be under 
stood that .it is not limited» to the details . 
beyond what is speci?ed in the following> 
claims. - - -. . 

Having thus described the invention what 
is claimed as new and desired to be secured‘ 
by Letters Patent is: I 

1. Pumping apparatus includingein com 
bination, a base, a tank- mounted on the 
base, water andair pumps on the base, and 
means providing communication between 
said pumps and tank. said means including 
a manifold having all the air passages be-_ 
tween said pumps and tank. - ‘v 

2. A pump unit for water and air includ 
ing in. combination, a-pump housing includ 
ing a main body portion, an air pump and 
a water pump in said housing, a. tank adapt 
ed to contain water and air, and a' single 
pipe manifold detachably secured to the low. 
er portion of said tank and detachably con 
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nected to a pipe connection on said body por 
tion of said pump-housing including the 
water inlet passageway for said water pump 
and a water inlet, passageway for said air 
pump. . 

3. A pumping7 unit for water and air com 
prising in com ination, a supportin base, 
a pump housing supported by and etach 
ably secured to said base enclosing rotary 
water and air pumps, a tank supported by 
and detachably secured to said base ada t 
ed to contain water and air, and detachable 
manifold pipe connections from the top and 
bottom of said tank to said pump housing 
containing assageways for the inlet and 
outlet cham ers of said air pump and to 
the inlet chamber of said water pump re 
spectively. 

4. A pump unit for water and air includ 
ing in combination, a pump housing includ 
ing a main body portion, an air pump and a 
water pump in said housing, a tank adapted 
to contain water and air, an air and water 
separator on and detachably secured to said 
tank, and a detachable pi e manifold con 
necting the body portion 0 said pump hous 
ing and said separator having the air inlet 
and discharge passageways forYsaid air 
Pumg; . . i . -5. umping apparatus including in com 
bination, a base, a tank supported on the 
base, air and water pumps mounted on said 
base, a separator casing associated with said 
tank having a partition dividing it into two 
compartments, one acting as a se arating 
chamber for air and water and t e other 
opening into said tank, and means provid 
ing communication between said tank, cas 
ing, and pumps including a manifold con 
necting said two compartments and the 
pumps. - 

6. In a pumping device, in combination, 
a pump housing, an air ump therein, a 
tank having an opening in 1ts top, a detach 

= Iable air and water separator casing closely 
?tting said tank around said opening, a 
transverse partition in said casing form 
ing twochambers therein, the lower cham 
ber having an open bottom and the upper 
chamber an outlet 0 ning near its top, an 
integral manifold pi e connection on said 
casing having an out et passageway for air 
terminating in the upper part of the lower 
chamber and an inlet passageway for air 
terminating in the upper part of the upper 
chamber, manifold pipe sections connecting 

‘ said pi e connection on said casing with sai 
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pump ousing having inlet and outlet pas 
sageways therein for said air pump. 
v 7. In a device of the class described, the 
combination with an elongated horizontal 
tank adapted to receive water and air hav 
ing an opening in its top, of an air and 
water separator casing detachably secured 
on said tank with its lower edge surround 

1! 

ing said opening, a horizontal division wall 
‘in said casing forming a separating chamber 
above it having a discharge outlet, an in 
tegral manifold pipe connection projecting 
from the lower portion of said 'casing on 
‘one side of said tank having two passage 
ways therein, one connecting with the up 
per part of the separating chamber and 
the other with the upper part of said tank 
below said division wall. 

8. In a device of the class described, the 
combination with an elongated horizontal 
tank adapted to receive water and air hav 
ing an opening in its top, of an air and 
water separator casing detachably secured 
on said tank with its lower edge surround 
ing said opening, ,a horizontalv division wall 
in said casing formin a separator chamber 
above it having a disc arge outlet, two simi 
lar inte al manifold pipe connections pro 
jecting rom the lower portion of said cas 
ing on opposite sides of said tank each hav 
ing two passageways therein, one connect 
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ing with the upper part of the separating ~ 
chamber and the other with the upper part 
of said tank below said division wall. 

9. In a pumping device, in combination, a 
pump housing, an air pump therein, a tank 
having an opening in its top, a detachable 
air and water separator casing, closely ?t 
ting said tank around said opening, a trans 
verse partition in said casin forming two 
chambers therein, the lower 0 iamber having 
an open bottom and the upper chamber an 
outlet opening near its top and the said 
casing having therein a small passageway 
connecting the bottom of the upper cham 
ber to the top of the lower chamber, a ?oat 
valve in said upper chamber adapted to con 
trol the passage of water through said pas 
sageway, an integral manifold pipe connec 
tion on said casing having an outlet passage 
way for air terminating in the upper part of 
the lower chamber, and an inlet passageway 
for air terminating in the upper chamber, 
manifold pipe sections connecting said pipe 
connection on said casing with said pump 
housing vhaving inlet and outlet passageways 
therein’fo'r said air pump. 

10. ‘In a pumping device, in combination, 
a pump housing, an air pump therein, a 
tank having an opening in its top, .a detach 
able air and water separator casing closely 
?tting said tank around said opening, a 
transverse partition in said casing forming 
two chambers therein, the lower chamber 
having an open bottom and the upper cham 
her an outlet opening near its to _ and the 
said casing having therein a sma passage~ 
way connecting the bottom of the upper 
chamber to the to of the lower chamber, a 
?oat valve in sai upper chamber adapted 
to control the passage of water through said 
passageway, an integral manifold pipe con 
nection on. said casing having an outlet 
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> passageway for air terminating in the upper 
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part of the lower chamber and an inlet 
passageway for air terminating in the upper 
part of the upper chamber, a ba?ie extending 
across the upper portion of said upper cham~ 
ber between said inlet passageway and said 
outlet opening, manifo d pipe sections con 
necting said pipe connection on said casing 
with said pump housing having inlet and 
outlet passageways therein for said air 
pump. Y 

11. A pump unit for water and -air com— 
prising in combination, a supportin base, 
a ump housing supported by and detach 
aby secured to said base, water and air 

- pumps in said housing, a tank supported by 
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said base and detachably secure thereto 
closely adjacent to said housing, the said 
housing ‘having an integral manifold pipe 
connection on its top including the inlet 
and outlet passageways for the air pump and 
air vent passageway for, said water pump, 
the said tank having an opening in its top 
surrounded by the lower edge of an air and 
water separator casing resting on and de~ 
tachably secured to said tank, the said cas 
ing having a separator chamber therein and 
belng provided with an integral manifold 
pipe connection including an inlet passage 
way for air to said chamber and an outlet 
passageway for air in said tank, a manifold 
elbow shaped pipe section detachably se 
cured at one end to the outer end of said 
pipe connection, and a manifold pipe sec 
tion detachably secured at its upper end to 
the end of said elbow section and detachably 
secured at its lower end to said manifold 
pipe connection on the pump housing. 

12.- A pumping unit for water and air in 
cluding in combination, a supporting base, 
a tank in horizontal position longitudinally 
of said base having an opening in its top 
near one end, an air and water separator 
casing detachably secured to said tank 
around said opening, tube-like supports de 
tachably secured to the bottom of said tank 
near its ends and to said base, a pump hous 
mg containing water and air pumps detach 
ab y supported by and secured to said base 
closely adjacent that end portion of the-tank 
to which the casing is secured, detachable 
manifold pipe sections connecting said pump 
housing and easing having therein inlet and‘ 
outlet passageways for said air pump, and 
corresponding manifold pipe connections on 
said pump housing and the adjacent tube 
]ike tank support detachably connected to 
gether at their ends and having therein con 
necting passageways adapted to convey 
water from said tank to the inlet chambers 
of said pumps. 

13. In a device of the class described, 
the combination with an elongated horizon 
tal tank adapted to receive water and air 
through suitable piping having an opening 
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in its top and an opening in its bottom, a 
conduit support detachab y secured to said 
tank with its upper end in said bottom open 
ing, ‘provided with an integral lateral mani 
fold pipe connection below said tank, the 
said support and connection being prm'idod 
with two passageways for water from said 
tank to the outer end of said connect-ion, an 
air and water separator casing detachably 
secured on said tank having a separating 
chamber in its upper portion provided with 
an air outlet at its top on one side and with 
an integral manifold pipe connection at the 
lower portion of the opposite side having 
two air passageways therein, one connecting 
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with the upper part of the tank and the , 
other with the upper part of the separating 
chamber. 

14. A pumping device-including in com 
bination, a pump housing, an air pump 85 
therein, an integral manifold pipe con~ - 
nection at the upper “portion of said 
housing having therein inlet and dis 
charge passageways communicating with 
the inlet and'discharge sides of said air 
pump, a tank having an opening in its top, 
a detachable air and water separator casing 
closely ?tting said tank around said opening, 
a transverse partition in said casing form 
ing two chambers therein, the lower cham 
ber having an open bottom and the upper 
chamberan outlet opening near its top, an 
integral manifold pipe connection on said 
casing having an outlet passageway for air 
terminating in the upper part of the lower 
chamber and an‘ inlet passageway, for air 
terminating in the upper part of the upper 
chamber, the said connection having a flange 
at its outer end, a pipe manifold having 
?anges at its ends detachably secured at 
its lower end to said pipe connection on 
said pump housing and having therein 
passageways aligned with those in said pipe 
connection, an elbow-shaped pipe manifold 
having end ?anges, detachably secured at 
one end to the upper end of said last men 
tioned pipe manifold and at its other end 
detachably secured to the‘ end of the mani 
fold connection on said casing. 

15. A pump unit including in combina 
tion, a base, a tank mounted thereon having 
an opening in its top, air and water pumps 
mounted thereon, an air and water separator 
mounted on said tank over said opening and 
having a passageway opening into said tank 
and a passageway into the interior of the 
separator, means providing communication 
between said passageways and pumps in- . 
cluding a__ ipe manifold and water con 
duits exten ing from the lower part of said 
tank to said pumps. - 

16. A pump unit including in combina 
tion, a tank, air and water pumps, an air 
and water separator having a assageway 
opening into said tank, a mani old having 
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the air inlet and outlet of the air pump, 
and mounted to afford communication be; 
tween said separator ‘and air pump and 
water conduits extending from the lower 

. part of said tank to said pumps. 
17. A pump unit ineludin in combina 

tion, a base, a tank mounte thereon, air 
and water pumps mounted thereon, an air 
and water separator having a passageway 
opening into said tank, air condmts connect 
ing said air pump and separator, and a 
single connection from the lower part of 
said tank to said pumps containing water 
inlet passageways for said water pump and 
said air pump. _ ' _ _ _ 

18. A pump unit includin in combina 
tion, a base, a tank mounte thereon, air 
and water pumps mounted thereon, an air 
and water separator having a passageway 
opening into said tank, air pipe connections 
between said air pump and separator, and 
water pipe connections from the lower part 
of said tank to said pum 5, said ?rst con 
nection also being provi ed with an air 
passageway connecting the top of the water 
pump with the inlet chamber of the air 
Pump- - . . . . . 

19. A pump unit including in combma 
tion, a base, a tank, means supporting the 
tank on the base, air and water "pumps 
mounted thereon, an air and water separator 
having a passageway opening into said tank, 
air pipe connections between sa1d_air_pump 
and separator, and water conduits in the 
supporting means connecting the lower part 
of said tank to said pumps. _ _ 

20. A pump unit includin in combina 
tion, a base, a tank mounte thereon, air 
and water pumps mounted thereon, an air 
and water separator having a passageway 
opening into said tank, a single mamfold 
for the air inlet and outlet of the air pump 
connecting said separator and air pump, 
and water pipe connections from the lower 
part of said tank to said pumps,_the inlet 
for the water pump in said tank being above 
that of the air pump. I 

21. A pump unit_for water and air com~ 
prising in combination, a pump housing, an 
air pump of the type employing water for 
its pumping action and a water pump in 
said housing, a tank adapted to contain 
water and air, an air and water. separator 
on and detachably secured to said tank, a 
detachable manifold pipe connecting said 
pump housing and said separator including 
the air inlet and discharge pass eways 
for said air pump, and a manifol pipe 
secured to the lower‘ portion of said tank 
and connected to said pump housing includ 
ing the water inlet passageway for said 
water pump and a water inlet passageway 
for said air pump. _ _ _ 

22. A pump unit including in combina 
tion, a base, a tank mounted thereon, air 
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and water pumps mounted thereon, a mani 
fold extending from the top of said tank 
to said air pump, having inlet and dis 
charge condults, a conduit extending from 
the lower part of said tank to the'water 
pump, a motor on said base for driving 
said pumps, and means for automatically 
controlling the operation of said motor in 
accordance with the pressure or amount of 
water in the tank, said controlling means 
being mounted on said tank. . 

23. In a pump unit, in combination, a 
base, pumps, a motor for driving the pumps, 
control mechanism for the motor, a cylm 
drical tank in horizontal position supported 
on said base and in communication with said 
pumps, metal bars secured attheir lower 
ends to the front of the tank and having a 
horizontal portion extending inwardly to 
the tank near its top and then ‘vertically up 
ward to support the control mechanism. 
_24. A pump unit including in combina— 

tion, a base, a tank mounted thereon, air and 
water pumps mounted thereon, pipe connec 
tions from the top of said tank to said air 
pump, an _outlet connection from the lower 
part of said tank to the water pump, a mo 
tor mounted on said base, means ope'ratively 
connecting it to drive said pumps, switch 
boxes for controlling the operation of the 
motor and means 
the. tank including brackets connected at 
their lower ends to the forward side of the 
tank and at their upper ends to the top of 
the tank. 

25: A pumping unit for water and air in 
cluding in combination, a supporting base, 
a pump housing suplported by and detach~ 
ably secured to em base enclosing water 
and air pumps, an electric motor adapted to 
operate said pumps supported by and de 
tachably secured to said base, a tank su - 
ported by and detachably secured to said 
base in horizontal position, and detachable 
manifold pipe sections connecting the top 
and bottom of said tank to said pump hous 
ing containing passageways adapted to sup 
ply air and water respectively to said 
pumps, a switch box supported by and de 
tachably secured to said tank, a pressure 
controlled regulator for said motor detach 
ably secured to the rear of said switch box 
and a ?oat controlled regulator for said mo 
to:1k detachably secured to one end of said 
ta ‘. ' 

26. Pumping apparatus including in com‘ 
bination, a base, water and air pumps on 
the base, the air pump being of the type em 
ploying water for its pumping action, means 
supporting the tank on the base, means pro 
viding communication between the umps 
and the tank including avhollow mem er in 
said tank supporting means, said member 
having two passages, one connecting the 
tank and the inlet of the water pump and 
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the other connecting the tank and the ‘air 
pump to supply the latter with make-up 
water. ' ' 

27. Pum ing apparatus including in com 
bination, a ase, a tank, air and water pumps 
mounted on the base, the air pump being of 
the type employing water for its pumping 
action, means providing communication be 
tween said pumps and said tank, said means ~ 
including a hollow member in the tank sup 
porting-means, said member having two pas 
sages, one connecting the tank and the in 
let of the water pump, the other connecting 
the tank and air pump to supply make-up 
water to the latter, the entrance to the tank 
end of the make-up water passage being at 
a lower elevation than the entrance to the 

_ other passage. 
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28. A pumping unit for water and air 
comprising in combination, a supporting 
base, a pump housing supported by and se 
cured to said base, an air pump of the type 
employing water for its pumping action and 
a water pump in said housing, an integral 
pipe connection projecting ‘from said hous 
ing having therein a water inlet passageway 
for said water pump and a water inlet pas 
sageway for said air pump, a tank adapted 
to contain water and air, a conduit support 
in communication with said tank secured in; 
the bottom of said tank at its upper end and 
resting on and secured to said base at its 
lower end closely adjacent to said pump 
housing and having a lateral extension be 
tween its ends ?tting at its outer end and 
detachably secured to the outer end of said 
pipe connection on said housing, the conduit 
support and its lateral _exte_ns1on having 
therein passageways _reg1ster1ng with the 
assageways in said pipe connection on said 

housing. _ 
29. A pumping unit for water and an 

comprising in combination,’ a supporting 
base, a pump housing supported by and se 
cured to said base, an air pump of the type 
employing water for its pumping actwnand 
a water pump in said housing, an ‘integral 
pipe connection projecting ‘from said hous 
ing having therein a water Inlet passageway 
for said water pump and a water inlet pas 
sageway for said air pump, a tank adapted 
to contain water and air, a conduit support 
in communication with said tank and Se 
cured to the bottom thereof at its upper end 
and resting on and secured to said base at its 
lower end closely adjacent to said pump 
housing, and having a lateral extension be 
tween its ends ?tting at its outer end and de 
tachably secured to the outer end of said pipe 
connection on said housing, the conduit sup 
port and its lateral extension having therein 
passageways for water registering with the 
assageways in said pipe connection on said 

housing, the entrance to the passageway con 
nected to the air pump being at the bottom 
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of thetank and the entrance to the assage 
way connected to the water pum eing a 
short distance above the bottom ofp the tank. 

30. In a device of the class described, the 
combination with an elongated horizontal 
tank adapted to receive water and air having 
an opening in its bottom, means for support 
ing said tank in horizontal position includ 
ing a vverticalconduit su porting member 
with its upper end in sai bottom opening 
provided with an integral peripheral ?ange 
near its upper end bearing against the lower 
surface of said tank around said opening 
and detachably secured thereto and having 
an integral peripheral ?ange at its lower 
end and having an integral lateral conduit 
extension between its ends, the said exten 
sion being provided with an integral end 
?ange, the said support and its extension 
having therein two continuous passageways 
for water from the interior of said tank to 
the outer end of said extension. 

31. In a device of the class described, the 
combination with an elongated horizontal 
tank adapted to receive water and air having 
an opening in its bottom, means for support 
ing said tank in horizontal position includ 
ing a vertical conduit supporting member 
with its upper end registering with said bot 
tom opening provided with an integral pe 
ripheral ?ange near its upper end bearing 
against the lower surface ' of said tank 
around said opening and detachably secured 
theretoand having an integral peripheral 
?ange at its lower end and having two in~ 
tegral lateral conduit extensions between its 
ends, the said extensions being provided 
with integral end ?anges, the said support 
and its extensions having therein two con 
tinuous passageways for water from the in 
terior of said tank to the outer endsof said 
extensions. 

32. In a device of the class described, the 
combination with an elongated horizontal 
tank adapted to receive water and air hav 
ing an opening in its bottom, means for sup 
porting said tank in horizontal position in~ 
eluding a vertical conduit supporting mem 
ber with its upper end registering with said 
bottom opening provided with an integral 
eripheral ?ange near its upper end bear 
mg against the lower surface of said tank 
around said opening and detachably secured 
thereto and having an integral peripheral 
?ange at its lower end and having two oppo 
site integral lateral conduit extensions below 
its upper ?ange, said extensions having end 
?anges, and a single continuous integral di 
vision wall in said support and extensions~ 
thus forming therein two passageways from 
the tank to the outer ends of said extensions. 

An‘ article of manufacture consisting 
of a supporting member for a tank adapted 
to hold water, and adapted to be detachably 
connected at its ends to a base and said tank, 
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