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| ‘titudcs- or against considerable. hydri:jrsha,tic_pressure
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- partsof the pump and to enable it to be readily-and eas-

45

o0

forced through

tions, one for each runner, which are secured ﬁégether

teriors are easily accessible for boring or

.out this -object

- 1ly enlarged or reduced to meet-different |
- Iments to correspond to the changes in the number of -
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To all whom it may concerns . o | '
y Be 1t known that T, CanL LAGER, of Baldwinsville,
in the county of Onondaga, in the State of New York,
have invented new and useful Improvements in-Cen-
trifugal High-Pressure Pumps, of which the following,
taken in connection with the ‘&é(}{)mpanying drawings,
15 o full, clﬂﬁr, and exact description. | ,
- Thisinvention relates to lmprovements in centrifugal
high pressure pumps in which the liguid is"dyawn and
& succession of puihpipg runners with
cumulative force so that 1t. may be elevated to high al-

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
the incidental friction and consequent loss of powe;-and
force. This is -accomplished by carefully borirg or
milling the walls of the passages and it is found that it
can be more easily and perfectly done'- by making the

Inclosing shell “in separate substantially annular sec-

ehd to end and are compaiatively narrow so that the in-
) milling tools.
One of my objects, therefore, is to build the shell in
sections secured together end to end and to make the
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 a corresponding number of runners. I carrying |
it-becomes necessary to make the dia-
phragms between the runners sépa,ra.te"from. the case
sections, and also separate from

to
complete the Passage ways from one runner chamber to
another. The primary c‘}bject,-how_ever, of these_sepa-' |
rate diaphragms, which are also identical and inter-
changeable, is to facéilitate the work of assefnbliﬁg the -

work require-

case sections and runners. L | o

In any centrifugal pump ‘where the water 18 received |
into the runner from one side, there is al.ivay"s an end
pressure on the runner towards- the opening;” which

pressure is equivalent to the area of the inletdopening,f
multiplied by the pressure, which will produce an end
thrust in the direction towards

1

the Opening' in thel 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 §

| more, will, however, be equal to the sum of the pres-

‘as practicable, this.excessive end thrust by a counter-

possible so as to reduce t0 2 minimum |

-through the driving shaft and adjacent portions of the
diaphragms and runners showing the lubricator con-
-duits. . Figs. 7and 8 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. L

| outlet section —4—, all of which parts are secured to-

aral gether end to end by suitable clamping means; as bolts
_ each other so that they'| -
.. also may be more Pperfectly and smoothly finished to

geries of transverse diaphragms’ or partitions —9, 10,

| secured to & rotary driving shaft —21—

end pressure due to all the runners, whether two or
55
sures upon all the runners multiplied by the area of the

inlet opening, o |

- My ¢hject is to provide means to counteract, as far
acting water presstire against the front or inlet side of 60
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 & centrifu-
gal high pressure pump embodying the various features
of my invention. Figs. 2 and 3 are sectional views
taken respectively on lines 2—2, Fig. 1, and 33,
Fig. 2. Figs. 4 and 5 are end elevations respectively
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 75

- : 6o
appear in the following

70

i

The inclosing shell or casing consists essentially of
a series of cast metal rings or sections, in this instance
four, which may be designated as an inlet section
—1—; intermediate sections - ~2— and —3— and an

89

o—; the section —1— being provided with an inlet .
nozzle —6- ‘which ig detachably secured thereto and
discha'rges-éentrally 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

g0

and 11, for forming a series of compartments or runner 95
chambers 13, 14, 15 and 16, in which are movable a cor-

| responding number of rotary pumping runners —17

18—, 19— and —20— alternating with the diaphragms
-9 , 10— -and 11 and keyed or otherwise removably

2 These ryn-

ners, with the exception of the one nearest the inlet,

100

‘are identical in comstruction, and are theréfore inter--

changeable, and each consists of a circular disk having
8 central annular i-ril'e_t opening —22— Jacing the inlet

nozzle and extending radially thrqugh the periphery
of the ruaner for forming an annuldt water-way which
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-toward the discharge end of the shell and extending |
radially through the’ periphery of the diaphragni, the |

. radial water-way being divided by transverse parti-
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.as seen in Fig. 8.

divided at intervals By transverse partitions or invo-
lute vanes —23— whereby the liguid entering the in-
let is deflected by fentlltugdl force iﬂ‘nm the peliphw Y

| of the runner.

The dmphmgm& 9 , 10— and 1]

ale separi 1‘ &

from the shell, but are p1efeml}ly secured between by

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

tions or inivolute vanes —26— for the purpese of pre-
venting the vortical motion of the hquul as it is dia-
charged from the runners. |

 The interior chambers of thf., shell ﬁef*uﬂm——lw, p—
and —3— are provided with annular waterways —-28—
which are arched outwardly or semi-circular in CTOSS

section and the peciphery of the inlet portion of the
diaphragm is also semi-circular in cross section and
concentric with the cross sectional contour of the annu-

lar enlargement —28-— for forining a transverse passage
connecting the periplieral discharge of one runner with
the peripheral inlet of the next adjacent diapl}rﬁgm SO
that the liquid entering the inlet nozzle —6-— is drawn
into the inlet —22— of the first runnerand 1s (11%{ harged
by centrifugal force 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 next 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—
in the shell section —4—- into the volute conduit —7
and out through the discharge nozzle —-8—.

It has heen previously stated that the diaphragms

9— 10— : in place between
the meeting faces of the shell sections —J--, 2— and
3—, and in-order that this may be accomphshed n
as simple a2 manner as possible I provide each of the

“diaphragms with an annular rib or flange —30—- which
-in the megeting face

is fitted in an annular recess ~——31-
of one ol the disks, as seen in [Pigs. 2 and 4 20 that when

the meeting faces are clainped together the vib —30 s,
impinged between the meeting fnces of the shell see-

tions, and thereby firmly held in place. It s evident,
however, that this rib may be extended to the periph-
ery of the shell sections, as scen in Fig. 7 to receive the
same clamping holts which clamp the shell sections

together, or the annular ¥ib may be scecured to one of

the shell' sections by suitable means as serews - 32--

the shell sections so thdt the water passages in- hoth

the shell scetions and tl];lphlmnna may. he more per-

| -l'emly finished and more easily and readily. ﬁlaaum_h_h:{l;

60

-—rm

6o

“than if the diaphragms were foried integral with the
shell HGL‘LIUUH or if the shell see Hu]h weree ]nl!i}(,fl HCE

gral with each nihm' o
The rolary pumping PUNNCrs are lwl-:l a definite dis-

tance apart by suitable spacing steeves 35— winch
" encircle the shaft —21
diaphragms..

within bearings ~-34—- ol the

- holts 38

a shoudder —
at one side of the meeting ends of

‘rection S

T nected t_ol the volute condull, —7—

-~ The manner ol securing these dia- Tongitudinal center nl the shaft -~ 21
phragms in place is; however, immaterial, the essential

object heing Lo construct the dia {Jhi'z1g1|i--u{*[nll'::1iu' from |

on the end section -
B “-llfl Ch unhbaer hnm @ reservolr - 44—

distance beyond he runner
thredded end are mounted climping IIIHH 30

the runter - 20

865,504

—21--- ig inzerfed in a suitable bearing ——36-— in
ihe mlvl nozzle - A after- which the shell uectiﬂn

1is then placed over the other end of the shaft and
moved mmm 1nto engagement Wlth the nozzle sCC-

tion —6-- 1o which it is clanped by Htllla,]}]{‘ nIeans, a8
~ The pumping runner —17-— is then
slipped over amd upon the shalt until i) abuts against
27— with its inlet —22—- registered with
the outlet ol the nozzle. ~One of the sleeves —35—- 18
then placed upon and moved along the shaft 2]

until it engages the first ranner —17-—, alter which 1he_3

diaphragny —9— ix siuilarly moved lengthwise of the
<hait, upon 1ts spacing sleeve ——35— adjacent to the

{ runner 1 — with = annular rib —30— seated in the

oTHOve Or FOCOsS —-31-—1in the adjacent face of the shell
The shell section 2; runner 18

ment. and in like manner the shell section —3—, pump
runner —19— and diaphragm. —11—- are successively

~ Tn assemibling the various parts of the pump the
shadl -

and
'dm];hl agm —10— are then successively placed in posi-
tion. as seen in Fig. 2. to form the second pumping ele-

70

70

80

89

placed in position, an(l finally the runner —20— and -

end shell'section —4-— are placed in operative prhu on,
the meeting faces of said shell sections being ¢ lamped
together by the holts —5— as cach pumping element

B mmpleted |
The method hmp pmpu%ul to balance the end thrust

of tho =-h.1ft .fmrl runner- series is to admit a ¢ ounteract-

ing pressure of water from. the high pressure chamber or
discharge conduit of the last 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 annulur chamber —43
The conduit —40-— is shown as having one end con-
| | and. its other end
connected to a passage in the suction nozzle —6-—
which passage connects with tlie passage —42-— 1n the
ring or annulus —41— the conduit 40— having a

20

95

100

valve —44— to control the pressure in the annular

chamber —48—- in the ring = 41=—and thereby produce
the balancing effect 1o w nicety.  The ring —41— 13

secured between the meel ing ends of the section -——l—ﬂ .

and nozzle —G— and is inclosed by ffanges -—45— on
the adjacent face of the first ranner —-17— which
flanges have 2 close mnmng fit. with the ring to reduce

leakage: at. thesjoint, and the wrea of the annular groove

—48—— is proportioned to keep the water pressire up Lo
counteraet the U]}[thiﬂg‘_]H(-jhhllll'.‘ at. the opposite end

of the runner series.

In IYig. 06— 1 have Hhuwn thie means lm' sinlta-
neously slubricating all ol the runner hearings which
means consist. ol o A p;hh.l*ft ————— 45----
and provided

with branei ]mwwm At which communicate with

ill(‘ hearings --34-—-; one {‘ml of the passage - 40 - hzing
« onnected by a u:*muhm L S Y anotle lmmhm i L+ e

~he lulntmtm heing . supplicd

the H]hlll 15 preferably threaded. and ]nulm:h“« . shaort
M- and
- and
hearing acainst (he adjacend (*ml Tace of
el ulwwlw all of the runners 4{1{1
heir separating slecves —-35-7 are r*la:npm] upon the
shalt against endwise movetnent,

4 washer 5l

formaoed 1m the

-’I‘lna {lnrl (-

u[mn this
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The construction and operation of tny invention is
now believed to be sufiic tently clear to enable any one
skilled 1 the art to make, construct and use the same.

! “"LM}D“‘ thus described my invention what 1 ¢laim
and deme to secure by Letters Patent is—

1. In a series-runner cenfrifugal pumnp, a sevies of sepa-
rate annular case-scetions one 1m. Cactt 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 thie meeiing
taces of the case-sections dividing the interior of the casc

into. ranncr chambers and each provided with - a water-
passage leading from its periphery inwardly througih one

of its end faces, and a runncr in each chamber having
its inlet commmunicating with the waterway in one of the
diaphragms and its outlet opening into the waterway
of its case-section, said runners having their dnlet openings
all facing in the same dirvection, and an external conduit
connecting the waterway of one of the case sections with
the Inlet side of one of Lhe runper. chambers and dis-
charging :U"dlﬂ%t the inlet side of tllL first runner of the
series.. .

2. In a series-runner centrifugal pump, a sceries of sepa-
rate arnular case-sections one for cvach runner and means
securing hem  end to end, cach case-section having an
annuiar covwary arched transversely, separate eireular
diaphrag: . interposed between and held by the meeting
faces of the case-~cctions dividing the interior of the case

into runner chambers and cach provided with a water-

passage leading frem its periphery inwardly through one

medinte sections,

forming the sides of adjacent impeller chambers,

nicating with the water-way

3

of- its end faces, and a runner in each: chamber having
its inlet communicating with the waterway in one of the
diaphragms and its outiet opening into the waterway of
ity case-seetion, said runners having their inlet openings
@ll Tacing in the same direction and a separate conduit
connecting the waterway of the. case section for the last
runuwer of the series with the inlet side of the chamber
for the first runner of said series and digcharging against

the inlet side of said first runner for balancing the end’

thirust, : e |

s Ina cenfrifugal high-pressure pump, a casing com-
prising an inlet section and an outlet section and inter-
said sections being secured cnd to end,
the intermediute scctions being identical and interchange-

able, cach scetion inclesing an impeller chamber, and
ltaving an annular water-passage, a series of impellers in

sald chambers each delivering into the passage of the
case scctlon whicehr incloses it, and a scries of partitions
each
partition being clamped between the meeting ends of the
adjacent case scetions and having a water-way commau-
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
secetions and discharging against the inlet side of one of
the impellers, -
[n witness whercof I have hereunto set my hand this
16th day of AMay 1904, -
~ | CARL LAGER,
Witnesses
H. I8, CHASE,
lLiowairD ' DENISON.
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