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1

‘This invention relates to a rotary pump and
“turbine fluid coupling.

‘One object of the invention:is to provide a de-
vice of this character wherein liquid used in the
-coupling will be rnaintained at & constant height
relative to the turbine.

Another object of the invention is to provide a
device of this character wherein a constant gas
pressure will be exerted on top of the liguid used
in the coupling.

A further object of the invention is to provide
a device of the foregoing character having a tur-
bine and pump so arranged that the fluid from
the pump will have both the centrifugal force
and the tangent force of inertia of movement
utilized for separate: purposes.

A still further objeet of thé invention is ‘to
provide a novel arrangement of a coupling for
the purpose described ahd wheréin the coupling
will have concentric rotary elements enabling
the liguid from the turbine to bé utilized in liquid
form and further enablinig the actionn of the
turbine as-a driving means for oné or more driven
mechanisms.

A still further obje¢t of the invenfion is to
provide a novel housing and turbine arrange-
ment wherein liquid from the turbine may be
used as a house supply or the like. v

Yet another object of the invention is to pro-
vide, in a device of this character, controlling
means for the liguid and the ga$ used, the éon-
trolling means heing arranged to maintain a
constant liquid level for the liquid used by the
turbine, therefore keeping a constant gas pres-
sure on'the top of such liquid.

‘Purthermore, it is an object of the invention 3

-{o-provide means, for siich a dévice, whereby any
gas lost in the operation of the device will be
automatically replaced.

“With the above and other objects in view, as
will be hereinafter apparent, the inverition con-
gists in general of certain novel details of con-
struction and combinations of parts hereinafter
fully described, illustrated in the accompanying
drawing, and particularly claimed.

In the accompanying drawing, like characters
of reference indicate like parts in the several
views and:

Fig. 1 is a vertical section through the pump
and turbine, the housing and associated parts of
the apparatus, and

Fig. 2 is a detail sectional view taken on line
-2--2 of Fig. 1.

In the construction of this invention there is
Provided: & lower-housing 1 which may be termed
the -couplitig ‘Housing proper. This lower hous-
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ing is open at-the top, and.seated on the rim of
the opening :there is provided an upper housing
2 which serves to close the opening at the top of
the lower housing -and, as will be presently de-
scribed, -forms a gas chamber 3 which is open
downwardly to the housing {. The housing 2 has
a tubular upper extension 4 on which rests the
cap B forming the body of a packing gland.
Through this packing gland extends a shaft &
constituting the drive shaft of the coupling and
driven by any suitdable mctor such as is shown
at T in Fig. 1. Surrounding the shaft 6 in the
éxtension 4 is suitable-vacking 8 held in properly
compressed condition by an -adjustable member
9. Within the extension 4 i§ arranged a .second
packing gland (8 surrounding the shaft, and be-
tween the gland:I9 and the wall of the exténsion
there is provided an antifriction bearing I1. The
shaft 6 projects downwardly into the lower hous-
ing and this shaft has fixed thereon a rotor in-
dicated in géheral by the numeral 12 and which

is the inneér rotor or radial flow centrifugal pump

that drives a radial flow turbine.
The radial flow centrifugal pump is of general

9 ‘inverted frusto-conoidal form and hds project-

ing upwardly from its base a boss 13 wherein the
shaft 6 fits. At the lower end of the pump -there
is provided a centrally disposed chamber i4 from
which extend a series of liguid passage$ or noz-
zles 15.  These passages exterid from the cham-
ber 14 in both vertically curved and laterally
curved directions. These curvatures are shown
in Figure 2 -and it'is to be noted that the pump

-rotor rotates in the direction of the-arrow A in

Fig. 2. Bxtéending downwardly from the center
at the bottom of the lower housing | is a tubular

boss 16, and thelower end of the pump fits:in the
‘hoss 16. Between the inner surface of the boss

and .the outer surface of the pump there is pro-

vided packing {7 which is adjustably compressed

by the.gland 18. The rotor is thus sealed so that
no liguid loss can take place around the lower
end of said pump as it passes.downwardly in.the
bottom of the housing I. Extending downwardly
in alinement with the.chamber 14 is a supply pipe
{9 provided with a flange 28 whereby the upper
end of this pipe is secured to the boss {8:. Pipe
19 communicates, at its lower end, with a suitable
supply tank 2(1 and an upwardly opening check
valve 22 is provided to prevent downward move-
ment of the liquid through the pipe (9. Disposed
laterally .of the boss 6, the lower housing | is
provided with a second downwardly extending
boss 23 -across -the bottom of which a spider 24

extends. A nipple 25 is-secured to the bottom of
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the boss 25 by means of suitable bolts (not
shown) passing through the spider 24. The
lower end of this nipple is likewise spanned by a
spider 28. Similarly bolted to the lower end of
the nipple and lower spider is the neck 26 of the
draw-off tank 21. Thee spiders 24 and 28 sup-
port the gas vent pipe 28 perforated at its lower
end. Extending from the lower end of the tank
27 is g nozzle 39 and a pipe 31 for the used liquid
of the device and this pipe may be arranged fo
extend upwardly as at 32 in order to supply liguid
to an elevated tank 33 for use for any desired
purpose. In the upwardly extending pipe 33 is
an upwardlv opening check valve 34 so that
liouid from the tank 33 cannot flow downwardly
in the pipe 32.

At one side of the housing ! is located a casing
35 whereon is a cover 36. A pipe 31 connects the
bottom of the casing 35 with the top of the tank
27. A pine 38 connects the cover 36 with the
housing | ebove the rotary centrifugal vump.
Serewed on the cover 36 is a valve casing 38. At
one side of this valve casing is an inlet cpening
4%, At &1 is a gas tank for the provision of gas
under pressure and a pine 82 counects this gas
tank with the inlet onening 28, Within the valve
casing is a valve seat 43 and a needle valve 24 ex~
tends upwardly from the casing 38 throuch the
cover 36 and seats on the valve seat £3. Within

the casing 38 is a float 45 which is connected to 3

one arm of a lever 46 pivoted in the casing 35.
A link 47 connects the remaining arm of the
lever with the needle valve 44. Opening out-
wardly from the valve casing is a boss 48 having

a pipe 48 leading therefrom. The vipe 49 opens 3

into the lower part of a second valve casing &8
which is mounted on the uvper housing 2 and
opens downwardly to provide gas in the upper
part of the lower housing {. In the valve casing
Ef is a plunezer 5! which carries a needle valve 82
adavted to seat in a valve seat 53. The upper end
of the valve casing 58 is provided with a closure
54 through which passes a rod 55 having a han-
dle 58 on its upper end. A soring 87 surrounds

the rod 53 between the closure 54 and the plunger -

Ei and urges the plunger downward so that the
needle valve 52 will engage on its seat.

Within the upver vart of the housing 2 the
shaft 8 is surrounded by a sleeve 58 at the upper
end of which, between the shaft and sleeve, is
arranced an anti-friction bearing §9, On the
shaft 8 is a collar 60 on which rests a thrust bear-
ing 8! holding the sleeve in proper position, Also
a latera] bearing 62 spaces the lower part of the
sleeve 58 from the shaft 8. TFixed to and sur-
rounding the lower part of the sleeve 58 is a ro-
tatable support 63 which spreads out akove the
before-mentioned rotor or centrifuzal pump 12
and earries on its periphery a ring §4. This ring
84 surrounds the ejection ports of the pump !2
and on its inner surface supports a circumferen-
tially spaced series of Iunate vanes §5 as shown
in Fig. 2 and so arranged that their concave sides
receive the fluid issuing from the ejection nozzles
{5 and constitute a radial flow turbine.

Alongside of the member 4 the housing 2 is
provided with a packing box 66 through which
extends a power take-off shaft 67. The shaft 67
is intended for connection to any desired mecha-
nism. Below the packing box 68, the housing 2
is provided with a bearing 68 through which the
shaft 67 passes. Also, the shaft 67 extends
through a bearing 69 supvorted in an extension
78 of the extension 4. On the lower end of the
shaft 67, where it projects inta the housing 2,
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there is provided a gear T{ wherewith meshes a
gear 12 formed on the upper part of the sleeve
58. Between the housing 2 and the housing § is
arranged a partition 73 for the confinement of
gas under pressure. Fixed to the circumferential
wall of the housing { are bafe blades 74 ending
close to the radial flow centrifugal pump {2.

At one side of the housing { there is positioned
5 sisht water gage 75 which is connected with
the tank 27 by means of a pipe T8 provided with
a shut-off valve T7. From the upper end of the
sight gage 75 extends a pipe 78 which connects to
a T-fitting 79 one branch of which extends fo the
left to the pipe 38, while the other branch extends
by way of T-fitting 80 to chamber 2 and manom-
eter 84. A cut-off valve 82 controls passage
through the lower branch of the T-fitting 8%. A
pointer 83 is carried by the housing { and pro-
jects in front of the sight gage 8.

In the operation of the invention, when the
motor 1 Crives the shaft §, the radial flow cen-
trifugal pump is rapidly revolved. Due to cen-
trifugal action liquid is drawn up through the
supply pipe {9 into the central chamber {4 of the
pump and from there is ejected through the pas-
sages 15. The ejected liquid impinges against
the vanes or buckets €5 of the turbine and causes
rotation of the sleeve ring 84, support 82 and
sleeve 58. This, through the gears 12 and 7§,
causes rotation of the power take-off shaft 7.
The float 45 is so arranged that liquid in the
tank 35 will be at a level substantially even with
the pointer 83. Recause of the connection 37 be-
tween the tank 85 and the tank 27, together with
the nipple 3!, a water-level along the line WL
will obtain in housing 1. It will be noted from
the Fig. 1 showing, that this water level is below
the line of the buckets or vanes. In the pipe 42,
the valve 84 is now open. At the same time the
valves 17 and 86 are open. With the opening of
the valves 82 and 85 and the manually opened
needle valve 52 likewise in open position, the
needle valve 44 will tend to open as the float 48
rises. With the valve 44 open, under these con-
ditions gas under pressure will be admitted
through the pipe 49 to the upper part of the
housing {. When the desired reading is had on
the manometer 8, under these conditions, the
valve 52 is allowed to close. The closing will oc-
cur when reading of the sight gage 75 is that de~
sired by the operator, this being at such time as
the tank or other disposal means at 33 is pro-
vided with water from the turbine. With the
valve 52 closed, gas under desired pressure, as
indicated by the manometer 8{, will have been
accumulated above the water level, Thus a bal-
ance will exist between liguid in the tank 35 and
liquid in the housing 1. If any gas is absorbed by
the lquid or if there is any escape of gas from
the housing i, the float will rise fo open the
needle valve 438 and this rising of the water level
will be clearly indicated on the sight gage T5.
The operator may then open the needle valve §2
as before, whereupon the proper pressure will be
restored in the housing [ and the proper reading
will show on the manometer. It is to be ob-
served that the bafiles T4 prevent swirling of the
liquid in the housing | so that its flow into the
tank 27 is along a smooth path.

In order to provide for filling the pipe 19 tc a
point closely below the chamber {4, and thus to
avoid loss of lift by the creation of a partial vac-
uum in said chamber, there is provided a- capped
filline nozzle 85.

‘While there is herein shown and deseribed the
preferred embodiment of the invention, it is
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nevertheless to be understood that minor changes
‘may be made therein without departing from-the
spirit-and-scope of the invention as claimed.

Whatisclaimed as new, is: ~

1.'In 5 .device .of the kind described, a lower
“housing, -an -upper housing superimposed on ‘the
lower housing, -said housings being ecircular in
‘plan -and surrounding a vertical -axis, a motor
driven drive shaft extending through the top of
the upper housing -and terminating in the lower
“housing, -a radial flow centrifugal pump. fixed on
the lower end of the drive shaft and discharging
-in g horizontal:plane, said pump having a central
downwardly extending intake and a supply pipe
-therefor extending ‘through the bottom of the
-Jower “housing, a turbine rotatably mounted on
.said drive-shaft and having a circular series of
‘blades in the plane of -discharge -of the pump,
‘means-maintaining o constant level of liquid be-
Jow said horizontal plane in the lower part of the
lower housing, and other means maintaining a
constant high gas pressure in the upper part of
the lower housing.

2. In a device of the kind described, a lower

housing, an upper housing superimposed on the 2!

lower housing, said housings being circular in
plan and surrounding a vertical axis, a motor
driven drive shaft extending through the top of
the upper housing and terminsting in the lower
housing, a radial flow centrifugal pump fixed on
the lower-end of the drive shaft and discharging
in-a horizontal plane, said pump having a central
downwardly extending intake and a supply pipe
‘therefor :extending throush the bottom of the
lower housing, a turbine rotatably mounted on
said drive shaft and having a circular series of
blades in the plane of discharge of the pump, a
delivery pipe leading downwardly from the hot-
tom of the lower housing, an overflow pipe lead-
ing downwardly in the delivery pipe and termin-
ating at its upper end in spaced relation below the
turbine, and means maintaining constant high
gas pressure in the upper part of the lower hous-
ing.

3. In a device of the kind described, a lower
housing, an upper housing superimposed on the
lower housing, said housings being circular in
plan and surrounding a vertical axis, a motor
driven drive shaft extending through the top of
the upper housing and terminating in the lower
housing, a radial flow centrifugal pump fixed on
the lower end of the drive shaft and discharging
in a horizontal plane, said pump having a cen-
tral downwardly extending intake and a supply
pipe therefor extending through the bottom of
the lower housing, a turbine rotatably mounted
on said drive shaft and having a circular series
of blades in the plane of discharge of the pump,
means maintaining s constant level of liguid be-
low said horizontal plane in the lower part of the
jower housing, a high pressure gas supply, a valve
controlling the flow of gas from the gas supply,
a pipe connection leading from said valve, a pres-
sure regulating valve connected to said pipe con-
nection and opening into the lower housing, and
liquid level operating means controlling the first
valve.

4. In a device of the kind described, a lower
housing, an upper housing superimposed on the
Jower housing, said housing being cirecular in plan
and surrounding a vertical axis, a motor driven
drive shaft extending through the top of the up-
per housing and terminating in the lower housing,
2 radial flow centrifugal pump fixed on the lowgr
end of the drive shaft and discharging in a hori-
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“zontal -plane, said-pump having a central down-
wardly extending-intake and & supply pipe there-
-for .extending through the bottom of the lower
“housing, -a turbine rotatably mounted on said

drive shaft-and having a circular series of blades
in the plane of discharge of the pump, means
maintaining g constant level of liquid below said
“horizontal plane in the lower part of the lower
housing,.a high pressure gas supply, a valve con-
4rolling the flow of gas from the gas supply, a
pipe connection leading from said valve, a pres-
-sure-regulating valve connected to said pipe con-

-nection .and opening into the lower housing, a

liguid controlling tank spaced laterally from the
Tower ‘housing -and projecting above and below

‘the horizontal level of the liquid in said housing,
.and 5 foat in said tank having operative con-
-nection with the first mentioned valve.

5. In.a device of the kind described, -4 lower

“housing, an-upper housing superimposed on the

lower “housing, -said housings being circular in

:plan ‘and surrounding -a vertical axis, a motor
driven drive shaft extending through the top.of

the upper housing -and terminating in the lower
housing, a radial flow centrifugal pump fixed
on the lower end of:the drive shaft and discharg-
ing in a horizontal plane, said pump having a
central downwardly extending intake and a sup-
ply pipe therefor extending through the bottom
of the lower housing, a turbine rotatably mount-

sed.on-said.drive shaft and having a circular se-

ries of blades in the plane of discharge of the

‘pump, ‘means maintaining a -constant level of

liquid below said horizontal plane in the lower
part of the lower housing, a high pressure gas
supply, a valve controlling the flow of gas from
the gas supply, a pipe connection leading from
said valve, a pressure regulating valve connected
to said pipe connection and opening into the
lower housing, a liquid controlling tank spaced
laterally from the lower housing, and projecting
above and below the horizontal level of the liquid
in said housing, a float in said tank having op-
erative connection with the first mentioned valve,
and a valve controlled gas conducting pipe lead-
ing from the space within the lower housing
through the top of said tank.

6. In.- a device of the kind described, a lower
housing, an upper housing superimposed on the
lower housing, said housings being circular in
plan and surrounding a vertical axis, a motor
driven drive shaft extending through the top of
the upper housing and terminating in the lower
housing, a radial flow centrifugal pump fixed on
the lower end of the drive shaft and discharging
in 2 horizontal plane, said pump having a central
downwardly extending intake and a supply pipe
therefor extending through the bottom of the
lower housing, a turbine rotatably mounted on
said drive shaft and having a circular series of
blades in the plane of discharge of the pump, a
delivery pipe leading downwardly from the hot-
tom of the lower housing, an overflow pipe lead-
ing downwardly in the delivery pipe and terminat-
ing at its upper end in spaced relation below
the turbine, a high pressure gas supply, a valve
controlling the flow of gas from the gas supply,
a pipe connection leading from said valve, a pres-
sure regulating valve connected to said pipe con~
nection and opening into the lower housing, and
liquid level operating means controlling the first
valve.

7. In a device of the kind described, a lower
housing, an upper housing superimposed on the
lower housing, said housings being circular in
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plan” and surrounding a vertical axis, 3 motor
driven shaft extending through the top of the
upper housing and terminating in the lower hous-
ing, a radial flow centrifugal pump fixed on the
lower end of the drive shaft and discharging in a
horizontal plane, said pump having a central
downwardly extending intake and a supply pipe
therefere extending through the bottom of the
lower housing, a turbine rotatably mounted on
said drive shaft and having a circular series of
blades in the plane of discharge of the pump, a
delivery pipe leading downwardly from the bot-
tom of the lower housing, an overflow pipe lead-
ing downwardly in the delivery pipe and termi-
nating at its upper end in spaced relation below
the turbine, a high pressure gas supply, a valve
controlling the flow of gas from the gas supply, a
pipe connection leading from said valve, a pres~
sure regulating valve connected to said pipe con-
nection and opening into the lower housing, &
liquid controlling tank spaced laterally from the
lower housing and projecting above and below the
horizontal level of the liquid in said housing, and
a float in said tank having operative connection
with the first mentioned valve.

8. In a device of the kind described, a lower
housing, an upper housing superimposed on the
lower housing, said housings being circular in plan
and surrounding a vertical axis, a motor driven
drive shaft extending through the top of the upper
housing and terminating in the lower housing, a
radial flow centrifugal pump fixed on the lower
end of the drive shaft and discharging in a hori-
zontal plane, said pump having a central down-
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wardly extending intake and a supply pipe there-
for extending through the bottom of the lower
housing, a turbine rotatably mounted on said
drive shaft and having a circular series of blades
in the plane of discharge of the pump, a delivery
pipe leading downwardly from the bottom of the
lower housing, an overflow pipe leading down-
wardly in the delivery pipe and terminating at
its upper end in spaced relation below the turbine,
a high pressure gas supply, a valve controlling the
flow of gas from the gas supply, a pipe connection
leading from said valve, a pressure regulating
valve connected to said pipe connection and open-
ing into the lower housing, a liquid controlling
tank spaced laterally from the lower housing and
projecting above and below the horizontal level
of the liquid in said housing, a float in said tank
having operative connection with the first men-
tioned valve, and a valve controlled gas con-
ducting pipe leading from the space within the
lower housing through the top of said tank.

THEODOR HUDYMA.
MAXYM OLIINYK.
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