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1

The present invention relates generally to -

pumping apparatus. More particularly the. in-
vention relates to that type of pumping appara-
tus which is primarily designed and adapted to
pump water from a low level body of water to a
height an appreciable distance above the height of
the body and as its main or principal components
comprises: (1) a main centrifugal pump which is
located an appreciable distance above the body of
water and has power means for driving it; and (2)
a combined turbine and centrifugal booster pump
which is in the form of a self-contained unit, is
adapted to be immersed in the body of water, has
a common drive shaft on which the rotor of the
turbine and the impeller of its centrifugal pump
are fixedly secured, and, in addition, has the in-
let of the casing for the turbine connected by a
small sized or branch conduit to the outlet of the
casing of the main centrifugal pump and the out-
let of the casing of its centrifugal booster pump
connected to the inlet of the main centrifugal
pump, and serves in connection with drive of the
main centrifugal pump after priming of the latter
to boost or pump water from the body of water
into the inlet of the casing of the main centrifu-
gal pump.

One object of the invention is to provide a
pumping apparatus of this type which is an im-
provement upon, and has certain inherent ad-
vantages over, previously designed pumping ap-
paratus for the same purpose and is character-
ized by high operating efficiency.

Another object of the invention is to provide
a pumping apparatus of the type under consid-
eration which comprises a T fitting having one
branch thereof connected to the outlet of the
casing of the main centrifugal pump, another of
its branches provided with a valve for control
purposes and connected to a main discharge con-
duit, and the ‘third branch thereof provided
with a valve and connected to the inlet end of
the small sized or branch conduit that leads to
the inlet of the casing for the turbine of the
combined turbine and centrifugal booster pump.

Anocther object of the invention is to provide a
pumping apparatus of the last mentioned char-
acter which comprises as a medium for priming
the main centrifugal pump in connection with
starting of the apparatus, a make-up water tank
which is disposed above the main centrifugal
pump and is connected to the inlet of the casing
of the main centrifugal pump by way of a valve
equipped conduit. :

Another object of the invention is to provide
a pumping apparatus of the last mentioned char-
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acter in which the discharge end of the con-
duit that leads from the make-up water tank is
connected to the discharge end of the conduit
that leads from the outlet of the casing of the
centrifugal booster pump, and the discharge end
of the latter conduit embodies a valve ahead of
the discharge end of the conduit that leads from
the make-up water tank in order that in conneec-
tion with a main pump priming operation it is
possible to cut off or prevent the flow of water
from the make-up water tank to the centrifugal
beoster pump.

A further object of the invention is to provide
a pumping apparatus of the type and character
under consideration in which the conduits be-
tween the main centrifugal pump and the com-
bined turbine and centrifugal booster pump are
flexible to the end that the combined turbine and
centrifugal bcoster pump may be readily moved
with respect to the main centrifugal pump.

A still further object of the invention is to
provide a pumping apparatus which is generally
of new and improved construction and may be
constructed at a comparatively low cost.

Other chjects of the invention and the various
advantages and characteristics of the present
pumping apparatus will be apparent from a con-
sideration of the fcllowing detfailed description.

The invention consists in the several novel
features which are hereinafter set forth and are
more particularly defined by claims at the con-
clusion hereof.

In the drawings which accompany and form s
part of this specification or disclosure and in
which like numerals of reference denote corre-

" sponding parts throughout the several views:

Pigure 1is a fragmentary side view of a pump-
ing apparatus embodying the invention;

Figure 2 is a fragmentary plan view of the ap-
paratus, illustrating in detail the manner in
which the discharge end of the conduit that leads
from the outlet of the casing of the centrifugal
booster pump and the discharge end of the con-
duit that leads from the bottom of the make-up
water tank are connected to the inlet of the cas-
ing of the main centrifugal pump;

Figure 3 is a horizontal section taken on the
line 3—3 of Figure 1 omitting certain elements
and showing the construction and design of the
main centrifugal pump and the manner in which
it is driven;

Figure 4 is an enlarged horizontal section of
the combined turbine and  centrifugal booster
pump;

Figure 5 is a reduced vertical transverse section
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of the turbine of the combined turbine and cen-
trifugal booster pump; and

Pigure 6 is a reduced vertical transverse section
of the centrifugal booster pump.

The pumping apparatus which is shown in the
drawings constitutes the preferred form or em-
bodiment of the invention. It is designed and
adapted to pump or elevate water from a Ilow
level body of water W and has special utility or
capability of use as part of g fire fighting ap-
paratus (not shown) of the type that comprises
an automotive variety truck and is used in rural
communities where there is no installation of
high pressure water systems. As its principal
components or parts the subject rumping ap-
paratus comprises a main cenfrifugal pump 1, a
make-up water tank 8 and a combined turbine
and centrifugal booster pump 9. It is contem-
plated that when the pumping apparatus is used
as a part of a fire fighting apparatus of the afore-
mentioned type the main centrifugal pump 7 and
the make-up water tank 8 will be mounted on the
chassis or body of a truck variety vehicle and
also that in connection with a fire fighting opera-
tion the combined turbine and centrifugal booster
pump, which, as hereinafter described more in
detail, is connected to the main centrifugal nump
by flexible conduits, will be immersed in a lake,
well or other source of water. The subject ap-
paratus has special utility in instances where the
automotive type truck on which the main cen-
trifugal pump and the make-up water tank are
mounted is located above the source or body of
water to be pumped a distance greater than that

to which water may be elevated or pumped by -

suction,

- The main centrifugal pump 7 comprises g volute
casing 10 and a closed variety impeller ii. The
casing 18 is of conventional design or construc-
tion, embodies an inlet {2 in the central portion
of its front wall and has a substantially tan-
gential outlet {3 in the portion of its side wall
that has the greatest or maximum radius. Pref-
erably the casing 10 of the main centrifugal pump
is arranged so that the axis thereof is horizontal.
The impeller i is suitably rotatably mounted
within the volute casing 10 and embodies spaced
apart front and rear shrouds and an annular
series of blades between the two shrouds. It is
driven by way of a horizontal drive shaft 14
which extends through & stuffing box in the cen-
tral portion of the rear wall of the casing 1§ and
is connected for drive by a prime mover (not
shown), such, for example, as the internal com-
bustion engine of the automotive type truck on
which the main centrifugal pump and the make~
up water tank are mounted. When the main cen-
trifugal pump is driven by its prime. mover the
impeller {1 operates to draw or suck water into
the casing 10 via the inlet {2 and then through
the action of its blades to fling the water out-
wards under pressure so that it travels around
the side wall of the casing and is finally dis-
charged through the tangential outlet 13, as well
understood in the art. The inlet 12 of the casing
18 of the main centrifugal pump T has associated
with it a T fitting 15, comprising a pair of longi-
tudinal or aligned branches 1§ and 17 and a
transverse branch 8. The latter is connected to,
and communicates with, the inner ends of the
two longitudinal branches. ' The longitudinal
branch {6 is connected to the inlet {2 in the cen-
tral portion of the front wall of the pump casing
18 and the other longitudinal branch of the T
fitting 15, i, e., the branch 17, is provided with a
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control valve 19. The tangential outlet {3 of the
pump casing 10 has associated with it a T fitting
20 and this comprises a pair of longitudinal or
aligned branches 2! and 22 and a transverse
branch 23. The latter branch is suitably con-
nected to the outlet 13 and is connected to, and
communicates with, the inner ends of the longi-
tudinal branches 21 and 22. The longitudinal
branch 24 of the T fitting 20 is provided with a
control valve 24 and the longitudinal branch 22
is provided with a contro]l valve 25. A flexible
conduit 26 in the form of a hose is connected to,
and leads from, the outer end of the longitudinal
branch 21 of the T fitting 20 and is provided at
its outer end with a nozzle 21. When the main
centrifugal pump 7 is in operation while the
valves 24 and 25 are partially or fully open a
portion of the water that is discharged from the
pump via the tangential outlet 13 flows through
the flexible nozzle equipped conduit 26 and the
balance flows through the longitudinal branch 22
of the T fitting 20,

The make-up water tank 8 serves as a medium
for priming the main centrifugal pump 7 in con-
nection with starting or initial operation of the
Jatter. It is disposed gbove the main pump 7 and
is adapted to contain a column or body of water.
The bottom of the make-up water tank 8 is con-
nected to the transverse branch 18 of the T fit-
ting 15 by way of a conduit 28. The latter is
preferably in the form of a composite pipe and
embodies a valve 28. When it is desired to prime
the main centrifugal pump 71 in connection with
starting of the latter the valve 19 in the longi-
tudinal branch 17 of the T fitting 15 is closed and
the valve 29 is opened. Upon opening of the last
mentioned valve water flows by gravity from the
make-up water tank 8 inte the central portion
of the impeller {1 via the inlet 12 in the central
portion of the front wall of the pump casing 19,
In connection with g main pump priming opera-~
tion the valve 24 in the longitudinal branch 2{ of
the T fitting 20 is closed and the valve 25 in the
branch 22 of said fitting is fully opened for
reasons or purposes that are described hereafter.
After complete priming of the pump the valve 25
is closed and the valve 19 is opened. In addition
the valve 24 is opened either partially or fully.

The combined turbine and centrifugal booster
pump § serves to boost or pump water from the
body of water W to the main centrifugal pump 7
during drive or operation of the latter. It is es-
sentially a self~-contained unit and in connec-
tion with use thereof is adapted to be fully im-
mersed in the body of water W. As its main or
principal components the combined turbine and
centrifugal booster pump comprises a turbine 386,
a centrifugal booster pump 31 and a shaft 32.

The turbine 38 is of the inward flow type or
variety and comprises a volute casing 33 and a
rotor 84 in the casing. The casing 33 consists
of an outer end wall 35, an inner end wall 36 and
a side wall 31. The outer end wall 35 of the tur-
bine casing 33 embodies a centrally disposed com-

Daratively large hole 38 and this is normally

closed by a circular cap 39 which is removably se-

cured in place by an annular series of bolts 40.

The inner end wall 3§ of the turbine casing 33 is
disposed in spaced relation with the outer end

‘wall 35 and has an extremely large centrally dis-

posed circular hole 41 which surrounds a ring
shaped partition 42. The side wall 37 of the tur-
bine casing 33 is spiral or volute in form and ex-
tends between, and is connected to, the outer mar-
gins of the outer and inner end walls 35 and 38.
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A tangential nipple 43 is connected to, and
formed integrally with, the portion of the side
wall 37 that is of maximum radius and forms the
inlet for the turbine casing 83. Preferably the
combined turbine and centrifugal booster pump is
arranged so that during use thereof the shaft §2
extends horizontally and the inlet forming nip-
ple 43 projects upwards, as shown in Figure 1.
The outer or receiving end of the nibple 43 is
connected by a flexible branch conduit 44 to the
longitudinal branch 22 of the T fitting 20 and is
connected to the tangential outlet {3 of the cas-
ing 16 of the main centrifugal pump 1. It is con-
templated that when the main pump is in opera-
tion the valve 25 in the T fitting branch 22 will
be partially or fully opened in order that a por-
tion of the pumped water or pumpage will flow
into and through the flexible conduit 44. The
portion of the pumped water that flows through
the conduit 44 enters the turbine casing 83 via the
tangential inlet forming nipple 43 and flows or
swirls around the volute side wall 87 in the form
of an arc of decreasing radius. Preferably the
conduit 44 is in the form of a noncollapsible hose.
Tt is of such length that the combined turbine and
centrifugal booster pump may be positioned or
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located at an appreciable distance from the main -

centrifugal pump 7.

The shaft 32 is disposed in concentric relation
with respect to the turbine casing $3 and is ar-
ranged so that one end part thereof projects into
the interior of the turbine casing through the hole
in the ring shaped partition 42. The outer ex-

" tremity of said one end part of the shaft 32 is
journalled in a bearing 45 on the central portion
of the cap 38.

The rotor 34 of the turbine is disposed in the
casing 33 and consists of g circular outer shroud
46, g circular inner shroud 471 and an annular
series of arcuate blades 48 between the two
shrouds. The outer shroud 486 is provided with
an inwardly extending, inwardly tapered hub 48
which extends around and is keyed or otherwise
fixedly secured to the end of the shaft 32 that is
disposed in the turbine casing 33. The inner
shroud 47 of the turbine rotor embodies on the
central portion thereof an inwardly extending ¢yl-
indrical sealing ring 59 which is rotatably mount-
ed within the inner periphery of the ring shaped
partition 42 and forms an annular outlet 51. The
blades 48 between the outer and inner shrouds
are arranged so that the inner ends thereof ter-
minate adjacent the sealing ring. They are so
angularly disposed with respect to the center of
the turbine rotor that when water under pres-
sure is introduced into the casing 33 via the nip-

ple 43 the water impinges against them, is di~.

rected inwards and produces rotation of the ro-
tor 34 and the shaft 32. The water after travel-
ling inwards past the blades flows out of the tur-
bine casing 33 through the annular outlet 5.
The centrifugal booster pump 3{ is positioned
in side by side relation with the turbine 38 and
comprises a volute casing 82 and a closed variety
impeller 53. The casing 52 consists of an inner
end wall 54, an outer end wall 55, and a side wall
58. The inner end wall 54 fits against, and is
bolted or otherwise fixedly secured to, the inner
end wall 36 of the turbine casing 33 and has a
central large sized hole which surrounds a por-
tion of the outer periphery of the ring shaped
partition §2. As shown in Figure 4 of the draw-
ings the outlet 51 of the turbine is in communica~
tion with the central portion of the interior of
the pump casing 52. The outer end wall 55 of
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the pump casing 52 is disposed in laterally spaced
relation with the inner end wall 54 and embcdies
a centrally disposed circular hole 57 which de-
fines a central water inlet for the centrifugal
booster pump 31. A spider 58 is bolted or other-
wise fixedly secured to the outer face of the outer
end wall 5. 'This spider carries on the hub or
central portion thereof a bearing 53. The other
end of the shaft 32, i. e., the end that is opposite
the end on which the rotor 34 of the turbine is
mounted, extends through the central portion of
the booster pump casing 52 and has its outer ex-
tremity journalled in the bearing 58. The side
wall 56 of the booster pump casing 52 is volute or
spiral in form and extends between, and is con-
nected to, the outer margins of the inner and
outer end walls 54 and 55. A tangentially ex-
tending nipple 60 is connected to, and formed in-
tegrally with, the portion of the casing side wall
56 that is of maximum radius and forms the
pump outlet. As shown in Figure 4, the nipple
60 extends in the same direction as the nipple 43
and is located on the opposite side of the shaft
32, The nipple 68 is connected by a flexible con-
duit 61 to the longitudinal valve equipped branch
{7 of the T fitting 15. Said conduit is of larger
size or diameter than the small sized branch con~
duit 44 and is preferably in the form of a non-
collapsible hose. When the combined turbine and
centrifugal booster pump is in operation the wa-
ter which is pumped by the booster pump flows
upwards through the flexible conduit 61 into the
inlet 12 of the casing {8 of the main power driven
centrifugal pump 1.

The impeller 53 of the centrifugal booster pump
31 comprises an inner shroud 62, an outer shroud
63 and an annular series of arcuate blades 64
between the two shrouds and is positioned be-
tween, and in spaced relation with, the inner
and outer end walls 54 and 5% of the pump casing.
52. The inner shroud 62 is provided at the cen-
tral portion thereof with an axially elongated hub
65 and this is keyed or otherwise fixedly secured
to the adjacent portion of the shaft 32. The
outer shroud 6f of the pump impeller 53 is pro-
vided with a centrally disposed outwardly ex-
tending cylindrical sealing ring 66 which fits ro-
tatably within the circular hole 57 constituting
the inlet for the booster pump casing 52. When
the centrifugal booster pump is in operation as
the result of drive of the turbine rotor, water is
drawn or sucked into the central portion of the
impeller interior through the sealing ring 66 and
is then flung ocutwards under pressure by the
blades 64 against the side wall 56 of the pump
casing, Because of the shape or the volute
character of the side wall the water travels
around the side wall and is then discharged via
the tangential discharge nipple 68. PFor a more
detailed description of the construction, design
and mode of operation of the combined turbine

- and centrifugal booster pump 9 reference may
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be had to my copending patent application Serial .
No. 634,647, filed December 13, 1945.

When it is desired to use the pumping appara~
tus the combined turbine and centrifugal booster
pump 9 is first immersed in the body of water
W. Thereafter the valves 19 and 24 are closed
and the main centrifugal pump 71 is placed in
operation by starting the prime mover therefor.
As soon as the main centrifugal pump is in op-
eration the valve 29 is opened so as to cause the
water in the tank 8 to flow into the casing (2 of
the pump 7. The water which is delivered to
the main pump casing 10 by the make-up water
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tank 8 is delivered under pressure via the small
sized branch conduit 44 into the furbine eas~
ing 33 and results in conjeint drive of the tur-
bine rotor 84 and the booster pump impeller 53.
Ag soon as the booster pump is set in operation
it operates to draw the water W from the body
in which the combined turbine and centrifugal
booster pump is immersed and forces the water
up under pressure through the fexible conduit
61 to the T fitting {5. A pet cock $7 is con-
nected to the longitudinal branch {1 of the T
fitting 19 at a point ahead of the valve 18 and
this in connection with starting of the appa-
ratus is opened, As soon as water under pressure
flows out of the pet cock and indicates that
there is water under pressure adjacent the inlet
of the casing of the main centrifugal pump the
valve 29 is closed and the valves {9 and 24 are
opened. Such manipulation of the wvalves re-
sults in the water that is pumped by the cen-
trifugal booster pump entering the casing {0 of
the main centrifugal pump T and being pumped
by the impeller of the main pump partly through
the nozzle equipped discharge conduit 26 and
partly back to the casing 33 of the turbine 30
via the flexible conduit 44. As socon as the valve
29 is closed and the valves {9 and 24 are opened
the pet cock 67 is closed. Should it be desired
to refill the make-up water tank 8 while the
pumping apparatus is in operation the valve 29
is opened so that a portien of the water that is
pumped by the centrifugal booster pump to the
casing of the main centrifugal pump flows into
and serves to fill the make-up water tank 8.

The herein described pumping apparatus has
high operating efficiency and may e controlled
and operated with facility. Tt is comparatively
simple in design and hence is capable of being
produced at a comparatively low cost. As here-
tofore pointed out, the apparatus has special util-
ity as a piece or part of fire fighting equipment.

Whereas the apparatus has been described as
having special use in connection with an auto-
maotive variety fire truck for use in rural districts
where high pressure water systems are not avail-
aple it is to be understood that the apparatus has
other -eapabilities of use in that it may be used
to good advantage in any instance where it is de-
sired to pump water from & low level to an ap-
preciable higher level. It is alseo to be under-
stood that the invention is not {o be restricted
to the details set forth since these may be med-
ified within the scope of the appended claims
without departing from the spirit and scope of
the invention.

Having thus described the invention what I
claim as new and desire to secure by Letters Pat-
ent is:

1. An apparatus adapted to pump from s body
of liquid to a point an appreciable distance above
the body and comprising a main centrifugal pump
disposed above the body, provided with means for
dnving the impeller thereof and having for its
casing an inlet and a two branch outlet with a
contro] valve in each branch, 3 combined turbine
and centrifugal booster pump gdapted to be im-
mersed in the body of liquid, provided with a
common shaft on which the rotor of the turbine
and the impeller of its centrifugal booster pump

are mounted, and having the outlet of the cas- 79

ing for the turbine communicating with the in-
terior of the casing for its eentrifugal booster
pump, & conduit extending between, and con-
neeted to, one of said branches and the inlet of
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size than the first mentioned conduit extending
between, and connected to, the outlet of the
casing for the eghtrifugal kooster pump and the
inlet of the casing for the main centrifugal pump.

2. An apparatus adapted to pump from a body
of liguid to a point an appreciable distance above
the body and comprising a main centrifugal pump
disposed above said body, provided with means
for driving the impeller therecf and embedying
a volute casing with a central inlet in one of
its end walls and a tangential outlet in the por-
tion of its side wall that is of maximum radius, a
fitting connected to, and communiecating with,
the tangential outlet and provided with a pair
of valve equipped outlet branches, an outlet con~
duit connected to one of the branches, a com-
bined turbine and centrifugal bhooster pump
adapted to be immersed in the body of liquid, pro-
vided with a common shaft on which the rotor
of fhe turbine and the impeller of its centrifugal
booster pump are mounted, and having the out-
let of the casing for the turbine communicating
with the interior of the casing for its centrifugal
booster pump, a small sized conduit extending
between, and connected to, the other branch of
the fitting and the inlet of the casing for the
turbine, and a larger sized conduit extending
between, and connected to, the outlet of the cas~
ing for the centrifugal booster pump and the
inlet of the main centrifugal pump casing.

3. An apparatus adapted to pump from a body
of liquid to a point an appreciable distance above
the body and comprising a main centrifugal pump
disposed above said body, provided with means
for driving the impeller thereof and embodying
& volute casing with a central inlet in one of its
end walls and a tangential outlet in the portion
of its side wall that is of maximum radius, a T
fitting having the transverse branch thereof con-

ected to, and communicating with said tangen-
tlal outlet and provided with a valve for each
of its longitudinal branches, an outlet conduif
connected to one of the longitudinal branches of
the T fitting, a combined turbine and centrifugal
hooster pump adapted to be immersed in the
body of liquid, provided with a common shaft
on which the rotor of the turbine and the im-
peller of its centrifugal booster pump are mount-
ed, and having the ocuflet of the casing for the
turbine communicating with the interior of the
casing for its centrifugal booster pump, a small
sized eenduit extending between, and connected
to, the other longitudinal branch of the T fit-
ting and the inlet of the casing for the turbine
and a larger size conduit extending- between,
and connected to, the outlet of the casing for the
eentrifugal booster pump and the inlet of the
main centrifugal pump casing.

4.  An apparatus adapted to pump from a body
of Hguid to a point an apprecisble distance
above the body and comprising a2 main centri-
fugal pump disposed above the body, provided
with means for driving the impeller thereof and
baving for its casing an inlet and a two branch
outlet with a control valve in each branch, a
combined turbine and cenfrifugal booster pump
adapted to be immersed in the body of liquid,
provided with a common shaft on which the
rotor of the turbine and the impeller of its cen-
trifuzal booster pump are mounted, and having
the outlet of the casing for the turbine com-
municating with the interior of the casing for
its centrifugal booster pump, a flexible conduit
extending between, and connected fo, one of the

the casing for the turbine, and a conduit of larger 75 branches of the outlet for the casing of the main
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centrifugal pump and the inlet of the casing for
the turbine, and a flexible conduit of larger size
than the first mentioned conduit extending be-
tween, and connected to, the outlet of the cas-
ing for the centrifugal booster pump and the
inlet of the casing for the main centrifugal
pump. :

5. An apparatus adapted to pump from a body
of water to a point an appreciable distance above

the body and comprising a main cenfrifugal.

pump disposed above the body, provided with
means for driving the impeller thereof, and em-
bodying a casing with an inlet and a two branch
outlet with a control valve in each branch, a
priming tank for the apparatus disposed ad-
jacent the main centrifugal pump, adapted to
contain a body of make-up water, and having
the bottom thereof connected to the inlet of
the casing for said main centrifugal pump by a
valve controlled conduit, a combined turbine and
centrifugal booster pump adapted to be immersed
in the body of water, provided with a common
shaft on which the rotor of the turbine and
the impeller of its centrifugal booster pump are
mounted, and having the outlet of the casing
for the turbine communicating with the inte-
rior of the casing for its centrifugal booster pump,
a -conduit extending between, and connected
to, one of the branches of the outlet of the cas-
ing for the main centrifugal pump and the in-
let of the casing for the turbine, and a conduit
of larger size than the last mentioned conduit
extending between, and connected to, the outlet
of the casing for the centrifugal booster pump
and said inlet of the casing for said main cen-
trifugal pump.

6. An apparatus adapted to pump from a hody
of water to a point an appreciable distance above
the hody and comprising a main centrifugal pump
disposed above the body, provided with means
for driving the impeller thereof and embodying a
casing with an inlet and a two branch cutlet with
a control valve for each of the branches thereof,
5 priming tank for the apparatus disposed above
the main centrifugal pump, adapted to contain a
body of water and having the bottom portion
thereof connected to the inlet of the casing for
said main centrifugal pump by a valve controlled
conduit in order that the water therein upon
opening of the last mentioned valve will flow by
gravity into the main pump casing, a combined
turbine and centrifugal booster pump adapted
to be immersed in the body of water, provided
with a common shaft on which the rotor of the
turbine and the impeller of its centrifugal booster
pump are mounted, and having the ouflet of
the casing for the turbine communicating with
the interior of the casing for its centrifugal boos-
ter pump, a conduit extending between, and con-
nected to, one of the branches of the outlet of
the casing for the main centrifugal pump and
the inlet of the casing for the turbine, and a
conduit of larger size than the last mentioned
conduit extending between, and connected to, the
outlet of the casing for the centrifugal booster
pump and said inlet of said casing for said main
centrifugal pump.

7. An apparatus adapted to pump from a body
of water to a point an appreciable distance above
the body and comprising a main centrifugal pump
disposed above the body, provided with means
for driving the impeller thereof and embodying
a casing with an inlet and a two branch out-
let with a control valve in each branch, a prim-
ing tank for the apparatus disposed adjacent the
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main centrifugal pump, adapted to contain a
body of make-up water, and having the bottom
thereof connected to the inlet of the casing for
said main centrifugal pump by a valve controlled
conduit, a combined turbine and centrifugal
booster pump adapted to be immersed in the
body of water, provided with a common shaft
on which the rotor of the turbine and the im-
peller of its centrifugal booster pump are mount-
ed, and having the outlet of the casing for the
turbine communicating with the interior of the
casing for its centrifugal booster pump, a’ con-
duit extending between, and connected to, one
of the branches of the outlet for the casing of
the main centrifugal pump and the inlet of the
casing for the turbine, and a conduit of larger
size than the last mentioned conduit having one
end thereof connected to the outlet of the casing
for the centrifugal booster pump and its other
end connected to said inlet of the casing for said
main centrifugal pump and provided with a con-
trol valve. ’ i
8. An apparatus adapted to pump from a body
of water to a point an appreciable distance above
the body and comprising a main centrifugal
pump -disposed above said body, provided with
means for driving the impeller thereof, and em-
bodying a casing with an inlet and a two branch
outlet with a control valve in each branc¢h, a T
fitting having one of the longitudinal branches
thereof connected to said inlet and its other lon-
gitudinal branch provided with a valve, a prim-
ing tank for the apparatus disposed adjacent the
main centrifugal pump, adapted to contain a
body of water and having the bottom portion
thereof connected to the transverse branch of

said T fitting by a valve controlled conduit, a

combined turbine and centrifugal booster pump
adapted to be immersed in the body of water, pro--
vided with a common shaft on which the rotor
of the turbine and the impeller of its centrifugal
booster pump are mounted, and having the outlet
of the casing for the turbine communicating with
the interior of the casing for its centrifugal
booster pump, a conduit extending between, and
connected to, one of the branches of the cutlet
for the casing of the main centrifugal pump and
the inlet of the casing for the turbine, and a
conduit of larger size than the last mentioned
conduit extending between, and conected to, the
outlet of the casing for the centrifugal booster
pump and said inlet of the casing for said main
centrifugal pump.

9. An apparatus adapted to pump from a body
of water to a point an appreciable distance above
the body and comprising a main centrifugal pump
disposed above said body, provided with means
for driving the impeller thereof, and embodying
a volute casing with an inlet in the central por-
tion of one of its end walls and a tangential cut-
let in the portion of its side wall that is of max-
imum radius, a fitting connected to the outlet
and provided with a pair of discharge branches,
one of which has a control valve therein, means
for priming the apparatus embodying a conduit
provided with a control valve therefor and hav-
ing one end thereof connected to a source of
water and its other end connected to the inlet
of the main pump casing, a self-contained com-
bined turbine and centrifugal booster pump
adapted to be immersed in the body of water,
having the casings of the turbine and booster
pump thereof arranged in side by side relation,
provided with a common shaft on which the rotor
of the turbine and the impeller of its centrifugal
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booster pump are mounted, and having the out-
let of the casing for the turbme communicating
‘with the interior of the casing for its centrifugal
booster pump, & flexible conduit extending be-
tween, and connected to, the other branch of the
ﬁttmg and the inlet of the casing for the turbine,
and a Hexible conduit of larger size than the first
mentioned conduit, extending between, and con-
nected to, the vutlet of the casing for the cen-
trifugal booster pump and said inlet of the cas-
ing for said main centrifugal pump,

10. An apparatus adapted to pump from 2
body of water to a point an appreciable distance
above the body and comprising & main cenfrif-
ugal pump disposed above the body, provided
with means for driving the impéller ‘thereof, and
embodying 4 volute casing with an inlet in the
‘central portion of one of its end walls and a tan-
gential ‘outlet ‘on the portion of its side wall that

15 of maximum radius, a T fitting having one of -

the longitudinal brahches thereof conhetted to
said inlet and its other longitudinal branch pro-
vided with a control valve, a second T fitting
having the transverse branch theéreof connected
to, and in communieation with, the tangential
outlet and its longitudinal branches each pro-
vided with a control valve, an outlet conduii ton-
nected to, and leading from, one of the Tongitu-
‘dinal branches of said second T fitting, 'a prim-

10

15

20

25

ing tank for the apparatus disposed ‘adjacent the 80

‘main ‘centrifugal pump, adapted to contain a
body of water, and having the bottorm thereof

12
connected to the transverse branch of the first
mentioned T fitting by a valve controlled con-
duit, a self-contained combined turbine and cen-
trifugal booster pump adapted to be immersed
in the body of water, having the casings of the

-turbine and centrlfugal booster pump thereof ar-

ranged in side by side relation, provided with a
common shaft on which the rotor of the turbine
and the impeller of its centrifugal booster pump
are mounted, and having the outlet of the cas-
ing for the turbine commumicating with the in-
terior of the casing for its centrifugal booster
pbump, a flexible conduit extending between, and
connected to, the other longitudinal branch of
said second T fitting and the inlet of the casing
for the turbine, and a flexible conduit of larger
size than the last mentioned conduit extending
between, and connected to, the outlet of the cas- .
ing for the centrifugal booster pump and the
valve equipped longitudinal branch of said first
mentioned T fitting.

DE WITT E. YATES.
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