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UNITED STATES
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No. 865,504,

Specification of Letters Patent,

Patented Sept. 10, 1907.

Application filed May 26,1904, Serial No, 209,398

To all whom it may concern.:

y Be it known that I, Carr Laeug, of Baldwinsville,
in the county of Onondaga, in the State of New York,
have invented new and useful Improvements inCen-
trifugal High-Pressure Pumps, of which the following,
taken in connection with the accompanying drawings,
is afull, clear, and exact description: .

This invention relates to impravements in centrifugal
high pressure pumps int which, the liguid is"drawn and
“forced through » succession of ,pump.'lpg.i{u_hnefs with
cumulative force so that it may be elevated to high al-
‘titudes or against considerable hydrostatic pressure
without excessive speed of the runners! In this class
of pumps it is imperative that the walls of the water pas-
sages, and particularly those of the inclosing shell or
casing where the impact of the liquid is greatest should
be as smooth as possible so as to reduce to a minimum
the incidental friction and ‘consequent loss of poweyand
force. This is -accomplished by carefulty borigg or
‘milling the walls of the passages and it is.found that it
can be more 'éasily and perfectly done by making the
inclosing shéll“in separate substantially annular sec-’
tions, one for each runner, which are secured tégether
" end to end and are compatatively narrow so that the in-
teriors are easily accessible for boring or milling tools.
One of my objects, therefore, is to build the shell in

- sections secured together end: to end and to make the
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intermediate sections substantially identical and inter-
changeable so that. the capacity or size of the pump
may be readily increased or, diminished by the addi-
tion or removal of one or more intermediate sections
and 4 cdrresponding number of runners. In carrying
out this object it becomes 'necessary‘to make the dig-
phragms between the runners separate from the case
sections, and also separate from each Sther so'that they'

. also may be more perfectly and smoothly finished to
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complete the Dassage ways from one runner chamber to
another. The primary dbject, however, of these sepa-
rate diaphragms, which are- also identical and inter-
changeable, is to facilitate the work of assefnbling the -

- partsof the pumpand to enable it to be readily and eas-
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* ily enlarged or reduced to meet different work require-
ments to correspond to the changés in the number of
case sections and runners. L )

In any centrifugal pump where the water is received
into the runner from one side, there is always an end

. Pressure on the runner towards the opening;” which

50

pressure is equivalent to the area of the inlet opening,
multiplied by the pressure, which will produce an end
thrust in the direction-towards the opening in the run--
ner. ‘In a four-series centrifugal pump; as shown by
the drawing, there will be an end thrust on each runner,’
dependent upon the pressure it produces. The total .

changeable, v
‘& central annular inlet opening

end pressure due to all the runners, whether two or
more, will, however, be equal to the sum of the pres-
sures ypon all the runners multiplied by the ares of the
inlet opening. ) :

My ebject is to provide means to counteract, as far
as practicable, this.excés_sive end thrust by a counter-
acting water pressure against the front or inlet side of
the first runner, so that the pressure at both ends of the
series is effectively balanced: -

A further object is to provide means whereby the sev-
eral runner bearings are simultaneously lubricated from
a single source of supply. -

Other objects and uses will
description. -

In the drawings—Figure 1 is a top plan of a centrifu-
gal high pressure pump embodying the various features

appear in the following

“of my invention. Figs. 2 and 3 are sectional views

taken respectively on lines 2—2, Fig. 1, and 33,
Fig. 2.
of one of the detached intermediate shell sections and
one of the diaphragms, the runner being shown in
place in Fig. 4. Fig. 6 is an enlarged sectional view

- through the driving shaft and adjacent portions of the

diaphragms and runners showing the lubridator con-

-duits. . Figs. 7'and § are detail views of modified forms

of uniting the diaphragms to the case sections.  Fig. 9
is a'sectional view of a modified connection of the pres-
sure balancing conduit. S

The inclosing shel] or casing consists essentially of
a series of cast meta) rings or sections, in this instance
four, which may be designated as an inlet section
—1—; Intermediate sections - ~2— and —3— and an
outlet section —4—, all of which parts are secured to-

‘gether end to end by suitable clamping means, as bolts -

—5—; the section —1-— being provided with an inlet
nozzle —6— which is detachably secured thereto and
discharges-centrally into its front end, while the dis-
charge section —4— is provided with a peripheral vo-
lute conduit —7— having a discharge nozzle —8—.
"The interior of the shell is divided transversely by a
series of transverse diaphragms’ or partitions -8, 10,

:and 11; for forming a series of compartments or runner

chambers 13, 14, 15 and 16, in which are movable a cor-
responding number of rotary pumping runnexs —17—,

Figs. 4 and 5 are end elevations respectively

55

60

65

70

75

80 .

85

90

95

18—, 19— and —20— alternating with the diaphragms

—9—, 10— and 11 and keyed ‘or otherwise removably
secured to’a rotary driving shaft —21-—. These ryn-
ners, with the exception of the one nearest the inlet,
are identical in construction, and are theréforeé inter- -
and each consists of a circular disk having
—22— facing the inlet

nozzle and extending radially thrgugh: the periphery

“of the runner for forming an anndl@f'water-wa)‘y which
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divided at intervals By transverse-partitions or invp- |

lute vanes —23— whereby the liguid entering the in-
let is deflected by centrifugal force from the periphgry
of the runner.

The diaphragms —9—, 10— and 11— are separate
from the shell, but are preferably secured between by

* the meeting faces of the shell sedtions irrespective of
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the means by which the case sections ave secured to-
gether, and are each provided with a central annular
water-way —24— 11 one side of the meeting ends of
the case sections opening at the side of the diaphragm

~toward the discharge end of the shell and extending
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- by centrifugal force
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tance
* encircle the shaft —21— within bemmgs —-34
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radially through the’ periphery of the diaphragni, the

. radial water-way being divided by transverse parti-
15

tions or involute vanes —25— for the purpese of pre-
venting the vortical motion of the liquid as it is dis-
charged from the runners.

The interior chambers of the shell sections —1—
and —3— are provided with annular waterways 98
which are arched outwardly or semi-circular in cross
section and the periphery of the inlet portion of the
diaphragm is also semi-circular in eross section and
concentric with the cross sectional contour of the annu-
lar enlargement —28-— for formning a transverse passage
connecting the periplieral discharge of one runner with
the peripheral inlet of the next adjacent diaphragm so
that the liquid entering the inlet nozzle —6-—is drawn
into the inlet ——22— of the first runner and is discharged
through the water-way —28— of
the shell section ~—1— from which it is diverted through
the water-way in the diaphragm —9- into the inlet
of the nex?t runner, and so on through the succession of
runners and diaphragms until it is finally discharged
from the last runner —20— through a passage —29—

2 —

in the shell section —4—- into the volute conduit —7—

and out through the discharge nozzle --8—.

It -has heen previously siated that the diaphragms
—9—, 10— and 11— are held rigidly in place between
the meeting faces of the shell sections —I1-~, 2— and
—3—, and in-order that this niay he accomplished in
as simple a manner as possible 1 provide each of the
diaphragms with an annular rih or flange —30—- which

is fitted in an annular recess —31— in the megeting face ’

of one of the disks, as seen in Figs. 2 and 4 20 that when
the meeting faces are clanped together the vib —30 i3
imnpinged between the meeting fnces of the shell zec-
tions, and thereby firmly held in place. It is evident,
however, that this rib may be extended to the periph-
ery of the shell sections, as scen in Fig. 7 1o reccive the
same clamping holts which clump the shell sections

together, of the annular rib may be secured to one of

the shell sections by suitable me §SCIOWS .- G2
as seen in Fig. 8. The manner of securing these dia-
phragms in place is however, innnaterial. the essential
object heing to construct the diaphragmn separate from
the shell sections so that the water passages in- hoth
the shell scetions and diaphragins may. be more’ per-
fe<lly finished and more easily and readily assembled;
“than if the diaphragms were formed integral with the
shell sections. or 1f the shell see (mn~ weee formed inte-
gral with each other.”

The rotary pusnping runners are held a definite dis-
e apart by suitable spacing sleeves —35— which
-of the

d iaphragms. .

onthe end section — 4-

865,504

In assembling the various parts of the punp the
shalt -—21— is inzerfed in a suitable bearing —36— in
the inlet mozzle -~ #— after- which the shell section
1 s then placed over the other end of the shaft and
moved endwise into engagement with the nozzle see-
tion —6-— 10 which it is clunped by suitable means, as
bolls 38~ ‘I'he pumnping runner —17-— is then
slipped over and upon the shalt until it abuts against
a shoulder —37— with its inlet —22—- registered with
the oot ol the nozzle. -One of the sleeves —35— is
then placed upon and moved along the shaft —21-=
until it engages the first runner —17-—, alter which the
diaphragm —9— is similarly moved lengthwise of the
shait upon its spacing sleeve -—36—-- adjacent to the
runnet — 17— with its annuldr rib —30— seated in the
groove or ree - in the adjacent face of the shell
The shell section 2; runner 18— and
‘diaphragm —10— are then suceessively placed in posi-
tion. as seen in Fig. 2. to form the second puinping ele-
ment. and in like manner the shell section —-3-—, pump
runner —19— and diaphragm ——11— are successively
placed in position, and finally the runner —20— and
end shell section —4-— are placed in operative position,
the meeting faces of said shell sections heing clamped
together by the holts —5— as cach pumping element
is completed.

The method here pmpusul to balance the end thrust
of the shaft and runner- seriés is to admit a counteract-
ing 151'(:&:5111‘0 of water from-the high pressure chamber or
discharge conduit of the Tast runner against the inlet
end or face of the first runner through a suitable con-
duit as. —40— and pressure distributing ring —41—
having an inlet —42=-and an annular chamber —43—.
The conduit —40-— is shown as having one end con-
nected to the volute conduit —7— and. its other end
connected 1o a passage in the suction nozzle —6—
which passage connects with the passage —42-— in the
ring or annulus —41-- the conduit —40-— having 2
valve —44— to control the pressure in the annular
chanber —43—- in the ring —41-—and thereby pru(luce
the balancing effect 1o u nicety.  The ring —41— is
secured hetween the meeting ends of the section —1—=
and nozzle —6— and is inclosed by flanges --45— on
the adjacent face of he fisst runner -—17— which
flanges have a close running Gt with the ring Lo reduce
Teakage'at the-joint, and the area of the annulur groove
— 43— i jn‘opm'timmrl to keep the water pressare up to
counteract the opposing pressure at the opposite end
of the runner series. '

In Pig. —f6— 1 have shown the means for simulta-
neously :lubricating all-of the runner, hearings which
means consist of @ main: passage —45-- formed in the
longitudinal center of the shaflt - 21 and provided

section ——1—.

with braneh passages 46— which communicate with
e hearings --34-—- one end of the passage --45- - haing
connected by a ('()l)(}llil.“*-47~v--- to uncoibchamber;— 48—

the lubricator heing supplied
to saidd chamber lmm a reservolr = 49--  Thisend of
theshiadt ds. preferably threaded anid protrudes w shor
distance beyond b runmer - 20— and - upon this
thr sided -end are mounted chunping nuls 50 and
a washer 51 hearing agninst the adjacent end Tace of
the rantier - 20 and whereby all of the runnepsand
their separating slecves —35-- are chunped upon the
Shalt against endwise movetient.
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The construction and operation of my invention is
now believed to be sufiiciently clear to enable any one
skilled in the art to make, construct and use the same.

IH‘Lw;w thus described my invention what 1 claim
and d(,sne to secure by Letters Patent is—

1. In a series-runner eenirifugal pumnp, a seties of sepa-
rate annular case-scetions one for each runner and means
securing them end to end, euch case-section having an
annular waterway arched transversely, separate circular
diaphragms interposed between and held by the mceting
taces of the case-sections dividing the interior of the case
into. ranner chambers and each provided with-a water-
passage leading from its periphéry inwardly through one
of its end faces, and a runner in each chamber having
its inlet communicating with the waterway in one of the
diaphragms and its outlet opening into the waterway
of its ¢ section, said runners having their inlet openings
all facing in the same direction, and an external conduit
connecting the wm'lway of one of the case sections with
the inlet side of one of the runnper. chambers and dis-
charging (wamxt the inlet side of the first runner of the
series.

2, In a serics-runner centrifugal pump, a scries of sepas

rate arnular case-sections one for cdach runner and means
securing, vhem  end to end, cach case-section having an
annuiar ey arched transversely, sepavate circeular

diaphrag: interposed between and held by the mecting
faces of the case-~cctions dividing the interior of the case
into runner chambers and cach provided with a water-
passage leading from its periphery inwardly through one

‘nicating with

2]

of its end faces, and a runner in each' chamber having
its inlet communibatiug with the waterway in one of the
diaphragms and its outiet opening into the waterway of
ity ease-section, said runners having their inlet openings
all faeing in the same dircetion and a separate conduit
connecting fhe waterway of the. case seetion for the last
runuwer of the-series with the inlet side of the chamber
for the first runner of said series and discharging against

the inlet sidel of suid first runner for balancing the end-”

theust. .

3. Ina centrifugal high-pressure pump, a casing com-
prising an inlet section and an outlet section and inter-
medinte sections, sald sections being secured cud to end,
the intermediute scctions being identical and interchange-
able, cach section inclesing an impeller chamber, and

having an anunular water-passage, a series of impellers in
safd chambers each delivering into the passage of the
¢

s section which incloses it, and a series of partitions
forming the sides of adjacent impeller chambers, each
partition being clamped between the meeting ends of the
adjacent case scetions and having a water-way commu-
the water-way in one of the cuse-sections,
and delivering into the next adjacent impeller, and a con-
duit leading from the annular passage of one of the case
sections and discharging against the inlet side of one of
the impellers,

In witness whercof I have hueuuto sct my hand this
16th day of May 1904,
. CARL LAGER.
Witnesses :
H. . Caasg,
lowarp P, DENISON.
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