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To all whom' it may J concern:

UN:IT;ED} STATES

i

PaTeNT OFFICE.

JOHN D. MCRAE, OF OSWEGO, NEW YORK.

‘CENTRWUGALPUMPL

o bPECIFIGATION formmg part of Le’cters

Appheatmn filed March 12, 1901

«

Be it known that I,.JorN D. MCRAE, a citi-
zen of the United States, residing at Oswe"o,
Oswego county, New York State, have invens-
ed certain new and useful Improvements in.
Centrifugal Pumps; andIdo hereby declare, |

* the followmo" to be afull; clear, and exact de-
- seription of the 1nvent10n such as will'enable: |

1o

T

others skilledin theart to whleh 1t apperbams
to make and use the same:.

This invention relates: to certain lmprove- '

ments-in centrifugal pimps; and:the objects |
and nature of my invention will be readily
understood by those skilled -in the art from’
the following explanations of the construc-

'~ tions shown in the accompanying drawings |

20

25

30

as examples; from among others,; of dev1ces
within the spirit and scope of my invention..

My invention consists in certain novel fea-
tures in construction, in combinations of.
parts; and in arrangements of details, as more
fully and partlcularly pomted ont and . de-
seribed hereinafter, .

‘Referring to the accompanying drawmrrs

‘TFigure 1is a vertical central section of a form
“of centrifugal pump constructed in accord-

ance withmy invention. Fig. 2isasectional
plan, the section being taken in the plane of
the line 2 2, Fig. 1. I‘I(r 3 is a cross-gection
taken.in the pla,ne “of: the ‘line’ 3" 3, Fig. 2.
Fig. 4 is adetail sectional plan view enlar“ed
the pump-casing-being-broken away and the

. pump-runmner shown in sect,lonal broken-away. |

35

45

. .50

top plan.. . Fig.5is. a detail eross-section, en-
larged, taken in the plane of-theline5 5, Fw
3. Fw 6 is a detail perspective view, en--

larﬂed of the adjusting gland or bushmrr in
whlch the "hollow runner - journal robates

- Fig. 7is a detail cross-section of the gland or
40

bushlnv of Fig. 6. Fig. 8 is a.detail perspec-

tive of one. of the . removable suction - tube

contracted sections or suction-nozzles. Fig:-
9 is a vertical central section illustrating a
modified form of pump casing and runner.
Fig. 10.is a vertical.central seetion illustrat-
ing another modlﬁed form and arrangement.
of pump.casing and runner. Fig. 11is a sec-
tional elevatlen of a-modified form of pump
casing and runner. .- Fig. 12 is a sectional top
plan view.of the CODStI ucmon shownin Fig. 11,
1.the drawings, d is a bed-plate, base, or
frame, which can be. of any suitable or de-

Patent No 700 224 da,ted Ma.y 20, 1902
Serlal No 50, 864 No model D :

su'able construction and. in Lhe presenb in+"

‘stance is arranged horlzontally with a suit-

“ably-braced upwardly-extendmw end web or

55

-wall d', to which a punmp-casing head is bolted

‘or otherw1se secured as heremafter set forth.

“d?d*are plllow-bloeks orsupports rigid with

and extending up from the base and at their
upper ends provxded withsuitablealined j jour-
.nal-boxes.

‘coupled with.any suitable source of power

sired. The shaft and pump: runrner carried

"¢ is the horizontal rotary pump-
“ runner shaft, mounted in said journal-boxes.: .-
-¢/is the dr1v1nfr-pulley, secured totheshaft -
between the journal-boxes and adapted tobe .. . ...
65
‘for rotating the shaft at the rate of speed de- - "

6o

‘thereby can be.driven by belt er otherwise

from.a steam -engine,: electmc motor; or-any
-other suitable power. - The' shaft: extends

0
through and outwardly beyond an opening . Lo
in the vertical end wall d' of ‘the frame and - :

‘af its outer end is rigidly secured in the hub :

of the rotary pump-runner.:

The pump-ranner or rotary. head comprlbes_,
the central hub f, rigid with the radiating

arms of blades I, equally spaced and all of
“the same length.

arms can be formed-of one casmnw In the

exainple shown the arms 1on01tud1nally curve.

outwardly and rearwatrdly from the hub and

5.

1f desired, the huib and its

8o

each arm has a “broad flat front face and is . -
“braced ‘or strengthened alonv its rear face by

‘a central longitudinal ribor. ﬂanwe
the’ forms shown in several- ﬁtrures each arm
tapers or decreases in width from the hub to
its outer end. The hub is formed hollow or

Alsoin

85

‘with an'interior coneentric water-chamber .

“having a concentric opening through the end

‘of the hub opposite the inner end of the shaft’

‘e.” A hollow Journal ¢ is rigidly secured in
said end opening of the hub and extends out-

99_ '_

wardly therefrom concentrically with the axis

on which the runner rotates.
journal is formed of a- hollow cylinder. or
straight cyllndrlcal section of plpe ‘with open

. This ‘hollow -

95

ends, the inner open end opening:into or -

forming the water - chamber - of ;said hub.
Suitable mechanism is prov1ded to form a
water-tight joint around said pipe or hollow

runner- ;|ourna1 and yet permit open llquld,

.communication between said journal - pipe
and a duct or passage thereto.

e

I0¢€

As anexam- -
ple of what might be employed for this pur-:
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pose I provide a T or other form of pipe-sec-
tion, coupling, casing, or casting A, arranged
at the outer side of and secured to the pump-
casing or a head thereof, as hereinafter de-
seribed, with the horizontal portion of said
T-casing in continuation of and concentrie
with the axis of said tubular journal or pipe
g, which extends thereinto and turns therein.
The outer end of thecasing h is tightly elosed
in any suitable manner, as by a plate or head
12, bolted or otherwise secured thereto. The
casing & has the intermediate upwardly-ex-
tending flanged branch or passage 3, to which
any suitable duet or chamber can be coupled
or joined. 7' is a strong or rigid leg or sup-
port extending from the ground or floor up to
said casing to aid in supporting the same and
the parts carried thereby or mounted thereon.
The journal-pipe g, rigid with the pump-
runner, has an exterior diameter lessthan the
internal diameter of the horizontal portion of
the tubular easing 5, into which it concen-
trically projects the necessary distance. The
said journal-pipe is surrounded within said-
tubtilar casing by any suitable packing in
which the pipe turns and which is designed
to form a tight joint around the same to pre-
vént leakage between the casing and said
journal-pipe.- :As an example of what may
be employed for this purpose, I show the in-
ner end of the casing formed with an internal
adnular flange or shoulder 7% surrounding
the pipe-journal. -R*.is a cylinder, sleeve,
bushing, or gland arranged longitudinally
within the casing concentric with said jout-
nal-pipe and of such internal diawmeter that
the end of the journal-pipe projects a short
distance thereinto and turns therein. The
inner end of said ¢ylinder arouund the jour-
nal-pipe opposés and is arranged opposite
the flange or shoulder A%, before described,
and -suitable packing material /5 surrounds
an intermediate portion of the journal-pipe
and is interposed and compressed between
said shoulder % and said énd of said eylinder
ht Said end of the cylinder and inner edge
or face-of the shoulder 7 can be beveled, as
usual, to force the packing to the journal-pipe
and maintain the tight joint. - It will be ob-
served that the inner end of said cylinder At
is open to receive the end of the pipe-journal,
while the outer end- thereof is closed and ar-

' ranged opposite or adjacent to the end head

55

6o

65

fi*of the casing h.  The said cylinder is held
against rotation, butislongitudinally adjust-
able, so that the packing or joint can bhe ad-
justed-to take up wear. Various deviees ean
be employed to thus hold the eylinder against.
rotation and yet permit longitudinal adjust-
ment of the same. Asanexample of conven-
ient means for this purpose I show a notch or
recess 10.cut or otherwise formed in the end
portion of the cylinder to receive the pin A,
arranged longitudinally of the eylinder and
secured in the end-head Ah?® of the casing.
This rigid pin fitting in the recess or notch

“in the eylinder holds the same against rota-

700,224

tion and yet permits the eylinder to slide in
the casing longitudinally of the pin.

The deviee shown for adjusting the gland
consists of the screw-bolt 17, serewing in a
hole tapped through the head /? and having
a-conical end fitting and turning in a conical
socket in the closed end of the eylinder 14, so
that the cylinder can be forced inwardly by
serewing in the bolt. The bolt is shown pro-
vided with a jam-nut 7 at the outer face of
the end head 72 for locking the bolt. The
cylinder is formed with the longitudinai slot
or opening /’, registering with the suetion or
induction passage 3, to permit free passage of
the liquid, vapors, or gases through the pas-
sage 3, cylinder 4, and journal-pipe g into the
central water-space or hollow hub of the
pump.

Suitable mechahism is provided to main-
tain and create a comparatively high degree
of suction through the hollow journal of the
runner, and hence create a partial vacuum
in the duct communieating thérewith, and
thereby draw the water and vapors therefrom
and discharge the same centrifugally or other-
wise from the interior of the runner-hub into
and from the pump-casing under the neces-

sary pressure. Asan example of meanswhich

might be employed for this purpose Ishowa
series of water ducts or passages radiating
from and opening into the internal water
space or chamber of the runmner, having open
outer ends discharging into the shell of tho
pump-casing. I have devised a peculiarly
advantageous construction and arrangement
of radiating liquid - passages in connection
with the centrifugal-pump runner.- For in-
stance, the radiating liquid-passages might
be formed by tubes, although the broad fea-
tures of my invention-are notsolimited.- In
this connection ¢ denotes suction-tubes ap-
proximately radiating from the runner-hub.
The hubis formed with openings into its cen-

tral water-space; and the inner ends of said

tubes arerigidly secured in any suitable man-
ner in said openings of the hub, so that their
inner ends open into said water-space. ‘If de-
sired, the ends of said suction-tubes can open

into water-chamber f?and extend into the hub

tangentially of the axis of the hub and run-
ner, approximately asshown in Figs. 11and 12
of the drawings, and the tubes from thence
curve longitudinally rearwardly and- out-
wardly,approximately asshown. Iprefertlat
the tubes opening into the one central water-
chamber be all of equal capacity and length
and that they be equally spaced around the

runner. AsIam at present advised; it ispref-

erable to have thesuction-tubés equalinnum-

ber with the runner arms or blades and to ar-

range each suction-pipe longitudinally along
the front face of -a runner and conforming
generally totherearward and ontwardlongitu-
dinal curve of the runner-arm, with the open
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outer ends of the tubes slightly projecting be-

yond the ends of the runner-armsand cut off
at an angle or on a curve or arc about con-
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centric with the axis of the runner.

specific construetions and arrangements, al-
though, as at present-advised, specific ad-
vantages are attained thereby. If the tubes
are made of sufficiently strong and heavy ma-
terial, it will not be necessary to seecure or

, fa,sten them to the runner-arms, ag the tubes

10
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will be rigidly held in place by their inner
ends screwed or otherwwe fdstened into.the
runner-hub:

" In the specific exam')]es Qhown in the dmw-
ings a pump-runner is shown which would be
complete and operative so far as its exterior
action on the liquid within the casing is con-

cerned without the suclion-passages, which.

in the example shown -are-formed by sepa-
rately made and secured tubes.
vided such a pump-runner with peculiar in-
ternal arrangements and passages, which, as
I am at pre%ent advised by ‘experience, do
not modify the exterior action of the runner

- on the liquid within the-casing; but the suec-
tion or pull créated within said internal pas-:}

sages is enhanced and increased by the exte-

rior action of the. said runner on-the liquid:

within the casing. I find that the efficiency of
the runner throu0h said- suction-passages is

.increased by prOJectlnv the outer discharge
ends of said passages -beyond the circle in:

whieh the body:of the runnér revolves in or-
der-to attain the desired. peripheral speed.at

the otter ends of said passages to create the-
. necessary suction in . the said passages for

drawing therethrough the mixture of water
andj vapor. - It is. deswaole to..project 'the
outer discharge ends of the suction-passages

beyond the exterlor surface of the runner,

itself and into the a,nnular ‘water space-or

shell surrounding the runner, so that the ex-:

terior action of the runner on the water with-

in the casing will aid or increase the suction.

- or-pull throu t*h saidpassagesand sothatairor

45

vapor dlscharved from said passages will - be

deposited.on the inner surface of the annu-
lar shell or trough.of the pump-casing and-

- form a film thereon and therebyreduce “skin

5o

55

friction.” Advantaves are-also attained by

‘having the dlscha.rve énds of the suction-pas-

sages open ontwardly directly into the water-

space around the runner—that is, so that the-
-planes of the openings of the passages will be-

all ;approximately included in the-ecirele in
which said énds move in contradistinetion to

arrangements. wherein the planes of said.

- openings might; be-at decided angles to-said

~with respect to the direction of rotation of

: 60

cirele as: opening forwardly or remwardly

the runner.- In the specific example shown
I prefer, as at present advised, to cut off the

-ends of the tubes at an anglein the direction.
~about as shown, other ’ohan at a right angle
-"Where the suctlon-'

to the axis of the tube.-

- passages are formed by s‘eparate tubes, as in

65

the example illustrated, it:is desirable to con-

- form the tubes longitudinally to the runner-
_arms-and on the front sides thereof, whereby

-How-
ever, I do not desire to limit myself to these.

-curved lines.

I have pro-.

3

the tubes are braced and strengthened under

centrifugal action during the rapid rotation

of the runner, and the outward rush of water

along the runner-arms tends to increase the-

“pull” or suetion through said tubes.
"Toincrease the suction and efficiency of-the
tubes during the rotation of the runner, Ican

form the l1qu1d passage or duct of each tube’

]ength with an intermediate contracted por-

70

tion ¢' (see Figs. 11 and 12) in the form of a

it preferable that this eon,tra’ctedportion be

located as near the inner ends of .the radi-
The -

ating . suetion - passages. as  possible.

“double cone or taper, preferably on gradual '
- Asat present advised, I deem - =
8a

tubes are .internally open and unobstructed’

~throughout their lengths, except for said-con-
tracted portlon of each tube, which, however,-
Imaynotuseinall instances. Althou0h Inow

consider. it. an important: 1mprovemenb and

valuable. adjunct for certain conditions, yet.
-I do-not desire to limit the broad fea,tures of.

my invention thereto.’

85

.90 1

Figs.1l'and12.show edchsuctlon tube com-, -
posed of a 'single tube length annularly coms -

pressed between its ends to form the contract-:
.ed portion or suction-nozzles.
practlcal disadvantages or. inconveniences:
might arise where sueh a construction is em-. -

Hencecertain.

95,0

ployed.or isto be installed in ‘instances where .

‘it is desired to change the capacity orthe effi-
ciency of the suctlon tubes by not employmm
said contracted suction-nozzles or by'employ--

T00, o

ing nozzles of a différent 1nternal area..--I

ings a simple construction and arrangement

'have hence shown in other views of the dla;W‘ .

whereby the radial suction-passages can-be ;-
relieved of . the contracted suetion-nozzles™
should conditions  arise or be encountered REE ,
where: siich - removal would seem desirable.:-
and - also -whereby" the suction-nozzle can.be.

105 -

easil-y removed and.replaced by differentnoz: :

zles. "

‘Tor instance, I show a simple and con-

110"

venient means for carrying.these objects.into- -
effect in Figs. 1, 2, 3,4, 8, 9, and 10, in which' -
the runner-hub is" formed With the series of -
radial passages at their inner.ends opening -

into the central or concentric chamber of the
hub, ' -The journal-pipe g is shown-extending
throughout-the length of this.central cham-

berof the hollow- hub and intersecting.the in-.
nerends of said radial passages. The journal- -
pipeis formed with radial openings or-outlet-.
passages ¢’, coinciding with the inner ends of .

15

said radial passages; respectively; -but pref- -
erably having slwhtly shorter diameters.than .

said radial passagesor otherwise:so formed .
JI250
“Thera- .

as to provide abutments :or. shoulders at-the
inner ends of said radial passages.-

dial .passages.are internally screw- threadedff.j '
at -their:outer portions to receive.the:inner .

which extend into said passages for compar--
atively short distances oronly such-distances :

‘screw-threaded: ends of the suction-tubes:,:
¥30 o

as may be necessary-to properly secure:the -

tubes.

Each tube ¢ is open-and of approxi- - -

mately the same dmmeter thloucrhout 1ts '

120
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length. Separate contracted tube-sections or
suction-nozzles 7'’ are employed, each having
the double-cone contracted interior.. These
nozzles are usually without exterior screw-
threads, and each is of such a lergth and ex-
ternal size as to drop into a radial passage of
the runner-hub and at its inner end abut
against the shoulder formed by the journal-
pipe g (or any other suitably-formed shoul-
der) and extend from thence outwardly in the
passage about to the screw-threaded portion
thereof, so that when a tube ¢-is serewed into
said passage theinnerend of the tube will abut
against the outer end of the nozzle or section
and lock the same between the tube and shoul-
der. Itwillthusbenotedthatifforanyreason
it should be desired to use the pump without
the contracted nozzles or tube-sections the
various tubes 7 can be unscrewed from the

ranner-hub and the said nozzles be removed’

and the tubes 7 be then again placed in their
proper positions. When thishas been done,
the tubes will be in outward continuation of
the passages in the hub. In the same way

the nozzles can be easily replaced by nozzles.

of different capacity as. conditions vary.
Contracted nozzles 7" of various internal ca-
pacities can be easily made and kept in stock,
so that whenever a pump is installed it will
be a simple and easy matter to insert, possi-
bly after several tests, the exact nozzles nec-
essary to meet the peculiar conditions of the
particular plant, which possibly cannot al-
ways be determined until the pump has been
set up ‘and- tested-a number of times. Aec-
cording to the state of the art prior to my in-
vention, as I am at present advised, my in-
vention in this particular comprehends va-
rious other constructions and arrangements,
‘whereby interchangeable suction-nozzles can
be employed in the same runner and with the
samme radial suction-passages.whether or not
said radial passages be formed by separate
tubes or otherwise.

The pump-casing can be of anysuitable and
desirable construetion. The closed casing
shown in the drawings merely as an exam-
ple consists of two end heads and the annu-
lar trough-like shell j, forming a water space
and passage.around the runner and from
which the tangential discharge 4 opens, as
shown in Fig. 3, to which any suitable dis-
charge or lift pipe can be bolted or otherwise
secured. 'This shell jis secured to and be-
tween-the outer surrounding edges of the two
heads 7 and 5% The head j' has the central
opening through which the hollow journal g
of the runner centrally passes, which open-
ing is surrounded by the flanged neck of said
head, bolted or otherwise rigidly secured to
the inner:end of the easing h, as clearly
shown in Figs. 1 and 2. The opposite head
j7%is bolted or otherwise rigidly secured to the
vertical web or wall'd’ of the bed-plate or
frame and has an opening for the passage of
the runner-shaft and a water-tight joint or
bearing 5% for said shaft. In the specific ex-

700,224

ample illustrated in Figs. 1, 2, 4, and 12 the
end head j is formed with a suction or inlet
duct k, extending laterally thereinto and then
turning inwardly and opening into the cen-
tral portion of the casing and around and con-
centric with the inner portion of the runner-
shaft.. As shown in Fig. 2, said head j* is
provided with an annular flange around the
outer end of said suction-duet %, to which the
suction-pipe 5 from any desirable source is
bolted or otherwise secured. It will thus be

observed that the suction created by the ro-

tation of the runnerhead or armsacts throngh

the duct % and pipe 5 on the source connected,

therewith, and the water therefrom is drawn
directly into the casing at the central portion
of the runner and around the hub thereof
and is directly acted on by the runner-arms
to cause the disecharge of the water under
sufficient head or pressure through the dis-
charge-pipe or uptake 4, together with the
liquid drawn in by the radiating suction-pas-
sages of the runner. '

From the foregoing description it will: be
observed that the rotation of the runner at
the necessary rate of speed will through the
medium of the radiating suction-tubes create
suction through the hollow journal and in-
termediate duct and in the source or device
connected therewith, which will not only rap-
idly draw the water therefrom, but will also
create a partial vacuum therein. The water
will be discharged from the tube ends into
the shell of the casing. From experience I
am of the opinion that the revolving radiat-
ing tubes will create an exceedingly strong
suction through the hollow journal and en-
able the water and air, vapor, or gases to be
withdrawn very rapidly and under consid-
erable head or pressure from the source and
that the snction will be most materially en-
hanced or increased by the double-cone con-
tractions included in the radiating passages.
The rotation of the same runner not only ere-
ates suction through the medium of the tubes,
but through the medium of the runner-arms
acting centrifugally on the flnid in the ecas-
ing suction or partial vacuum is maintained
through the end duct %, and hence water is
drawn from another source and through said
end duet directly into the interior of the cas-
ing. The centrifugal action on all-this water
in the casing caused by the rapid rotation of
the runner-head forces the wateroutthrough
the discharge or uptake under a head or pres-
sure which depends on the capacity and effi-
ciency-of the pump, which efficiency to a cer-
tain degree depends on the closeness of the
fit of the runner-arms within the casing-heads,
other conditions being equal. In several of

the examples shown in the drawings the wa-
ter drawn into the casing-shell through-and
by the action of theradial suction-passages
(however formed, whether by tubes or other-
wise) is combined in the casing-shell with the
water drawn in by the action of the runner-
head, and all of the water in the shell is acted
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on by the centrifugal action of the rotating
runner whatever its exterior form and forced
through the single or common pump dis-
charge under pressure. From experience I
am at present of the opinion that theTunner-
arms codperate with the suction-tubes in cre-
ating or maintaining a comparatively high
degree of suction through said tubes, so that
such a pump as I have described herein is of
high efficiency and value for employment in
many connections and under various condi-
tions whether or not the end suction-duct or
its equivalent opening directly into the cas-
ing be employed.

" In the coustruetion shown in Fig. 9 the
pump is formed to draw frowm only one source

.and has only one suction-inlet or duet, the

suction being maintained ‘through the me-
dium of the radiating tubes. Hencethe run-
ner-head only codperates with the tubes and
forces the water drawn through the tubes cen-
trifugally under the necessary pressure from
the pump-casing through the tangential dis-
charge. (Shown in other views of the draw-
ings.) I hence show in said Fig. 9 a narrow
runner-head having comparatively narrow
runner-arms f3. The casing is correspond-
ingly modified to receive the narrow runner,
and the end head j* has no suction-duect there-
through and is secured direct to the frame or
base- plate

In Fig. 10 I show a modified arr. anfrement;
of pump having the casing-head secured
to the bed.—plate and through which the run-
ner-shaft passes without ' the suction-duet
openmwthexethroufﬂl The opposite end head
4 of the casing is shown with the central
opening throutrh which the hollow journal
passes, but said openingisconsiderablylarger
in internal diameter than the external diame-
ter of said journal, forming a suction-duct
around thesame and opening into the pump-
casing. A pipe connection &’ is interposed
between and secured to the said casing-head
J' around said opening and the casing h.

- hollow journal passes through this pipe &’ and
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-is packed in the casing 71, as before described,

although said journal is shown in this view
somewhat exaggerated in length for purposes
ofillustration. A suction-ductisthusformed
around, yet having no liguid communication
with, said hollow journal. The said pipe &’
is:formed as a T or with a lateral flanged
branch 5’ to receive.the duct 5. (Shown in
other views.)  Bothsunetion-duetsof the pump
are shown concentrically arranged and both
open through one head of the casting, and

" consequently it is usually desirable in this
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connection to-form the runner-arms f* about
as shown in said Fig. 10, although the inven-
tion is not so limited.

I do not in all instances, as at pxesent ad-
‘vised, desire to limit the broad features of my
invention to -the specific. means shown for
establishing suction communication between
the rotating ‘hollow. journal and a duct or
chamber, although the arrangement shown

The-

for establishing suction communication and
providing a packed Jomt is exceedingly sim-
pleand effective and is one among other valu-
able features of the invention.

It is evident that various changes might be
made and modifications resorted to in the
forms, constructions, aud arrangements of
the pnrts described without departing from
the spirit and scope of my invention. Hence
I do not wish tolimit myself to the exact con-
structions shéwn.

Having thus fully described my invention,

what I clalm as new, and desire to secure by
Letters Patent of the United States, is—
‘1. In combination, in acentrifugal pump, a
puimnp - casing having a,fdischarge, a-rotary
pump-runner exteriorly formed with runner-
arms to act centrifugally on the liquid in the

charge, said.casing forming an annular wa-
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casing and force the same through said dis--

ter-space cireumferentially around said ran- -

ner, said runner - provided- with a series of

suction-tubes of substantially uniform area

and form in eross-section throughout.and at
their outer ends discharging into said annu-

lar water-space, and an axial suction-duet in

direet suction communication with the inner
endsof said tubes, substantially asdescribed.
2. Inacentrifugal pump, in combination, a

casing having a suction-opening and a dis--

charge, and a rotary runner therein compris-
ing a hollow hub, radiating -arms or blades
rmd with the hub and -suction - tubes ar-

ra,nfred along said arms and at their inner,
vends opening into said hub, and an axial sue--

tion-pipe opening into and rigid with :said
hub, substantially as described. ,
3. A centrifugal pump comprising a casing,

and a rotary runner acting on the liquid in
-the casing, to force the same therefrom under

centrifugal pressure, said runner provided
with radiating suction- -passages at their outer
ends dlseharomw into the casing, an:-axial

suction pipe or “duet in liquid .and suction’
communication with the inner ends of all said-
passages, said passages formed.at their inner.

ends with curved contracted portions, sub-
stantially as deseribed.
4: In combination, in a centrifugal pump,

a casing having a dlschal ge, a rotary pump-.
runner ext'erior-ly formed to drive the water
centrifugally and circulate the same within:
said easing, and provided with outwardly-ex-:
tending suction-passages. consisting. of sue-
tion-tubes of substantially uniform area and: :
form.in eross-section throughout and having:

exposed outer.ends-opening directly into: the

space around said runner, and an axial sue-:
tion-duct to the inner portions.of said-pas-
‘sages, substantially as described: :

5. A centrifugal pump.comprising a casing

‘having a discharge and a suction .duct.open-
ing direetly intothe intérior thereof, a rotary -
pump-runner in the casing-exteriorly formed
‘to act centrifugally on the liquid: within:the
casing and-force the same.through :said dis-
:charge; said runner provided with outwardly-
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extending suction-passagesattheirouterends
discharging directly into the casing, and a
suction-duct in direct suction communication
with the inner ends of said suction-passages,
substantially as deseribed.

‘6. In a centrifugal pump, the combination
of a pump-easing having a cireumferential
discharge, a rotary runner in the casing com-

- prising a hub and runner-arms formed to act
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centrifugally on the water in the casing in
driving the same outwardly to and around
the circumferential portion of the easing, suc-
tion-tubes secured in the hub between said
arms and extending ontwardly along said
arms and at their outer ends discharging into
the circumferential portion of the casing, a
hollow suetion-journal in direct suction com-
muniecation with the inner ends of said tubes,
a suction-duet in communication with said
journal, and a tight joint for said journal,
substantially as described.

7. In a centrifugal pump, the combination
of a pump-casing having a discharge, and a
suction-inlet opening directly into the interior
of the casing, a rotary pump-runnerexteriorly
formed {o act centrifugally on the water in
the casing to create suction through said in-
let and drive the water through said dis-
charge, a suction-duct rigid with and extend-
ing from said casing, said runner provided
with a hollow suction-journal extending into
and rotating in said duct and with suction-
passages at their outer ends discharging into
the circumferential portion of the casing and
at their inner ends in direet suction commu-
nication with said journal only, and a tight
joint in said duet and around said journal,

"whereby water is drawn into the casing

through said inlet and also through said jour-
nal and passages, substantially as described.

8. In combination, a supporting-frame, a
centrifugal-pump casing having an end open-
ing, an outwardly - extending coupling se-
cured thereto having a closed outer end and
an induection - opening, a rotary runner, a
drive-shaft therefor, a hollow journal rigid
with therunner and projecting intosaid coup-
ling, said runner having radiating suction-
passages communicating with said journal, a
packed joint in said coupling around said
journal, and adjusting means for said joint
extending to- the éxterior of said coupling,

- substantially as described.
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9. Ina centrifugal pump, in combination,
a casing having a discharge, a rotary runner
therein eomprising a hub having radiating
arms and a shaft, a hollow journal rigid with
said hub and provided with a packed joint,
and radiating suction-tubes rigid with the
hub and arranged between and extending
longitudinally of said arms, the outer ends of
the tubes discharging into the casing and the

‘inner ends thereof opening into said journal.

10. In a centrifugal pump, the combina-
tion of a pump-casing having a discharge, a
rotary pump-runner comprising a hub, an
axialsuetion-duet, outwardly and rearwardly -

700,224 -

extending runner-arms and a series of suc-
tion-tubes at their inner ends secured in the
hubin suction communication with said duet
aud from thence extending outwardly along

. and conforming to the front faces of said

arms, said easing forming a water-space cir-
cumferentially around said runner, the outer
ends of said tubes opening directly into said
space, substantially as deseribed.

11. In acentrifugal pump, in combination,
a rotary runner having a hollow journal and
a series of suction-tubes at their inner ends
in direct suetion and liquid communication
with said journal and having their open outer
ends projecting beyond the outer cirecular
path of the runner itself, substantially as de-
seribed.

12. In a centrifugal pump, the combina-
tion of a runner comprising outwardly-pro-
jecting runner-arms and rigid suction-tubes
at their inner ends in direct suction commu-
nication with a suction-duet, the outer open
ends of the tubes projecting beyond the cir-
clein which the outer ends of said arms move,
and each cut off at an angle, substantially as
described.

13. Incombination, in a centrifugal pump,
a pump-runner having an axial suction-duct
and a series of outwardly-extending suetion-
passages opening into the pump-casing at
their outer ends and at their inner ends open-
ing into said suction-duet, each suction-pas-
sage having an internal oppositely tapered or
curved contraction.

14. In combination, in a centrifugal pump,
a rotary pump-ruanner having a hollow hub
with a supply or suction duect thereto and
outwardly - projecting suction - passages at
their inner ends communicating with said
duct and at their inner portions provided
with oppositely-tapered or double-cone con-
tracted suction nozzles or portions, substan-
tially as deseribed.

15. A centrifugal-pump runner comprising
a hollow hub with radiating runner-armsand
having a shaft and a hollow journal, a suc-
tion-duct receiving said journal, a packed
joint in said duct for said journal, and a se-
ries of outwardly-projecting removable sue-
tion-tubes between gaid arms and at theirin-
ner ends secured in said hub, substantially as
described.

16. In a centrifugal pump, in combination,
a pump-casing having a circumferential wa-
ter-space and a discharge, a rotary pump-
runner exteriorly formed to act centrifugally
on the liquid in the casing and drive thelig-
uid to and circulate the same in said space,
said runner provided with suction-passages
of substantially uniform area and form in
cross-section throughout having longitudi-
nally-exposed tube-like onter ends discharg-
ing directly into said space, and a suction-
ductindirectsuction communication with the

inner ends of said passages, substantially as

described.
17. In combination, a centrifugal - pump
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shell, a casing rigid with and extending lat-.

erally therefrom, a rotary pump-runner hav-
ing a hollow journal in said easing, a packed
joint in said casing for said journal, a gland
in the casing for said joint, gland-adjusting
means extending to the exterior of the'casing,
a suction-duet to the casing and said journal,
said runner having radiating suction - pas-
ages communicating with said journal and
dlscharvmwmtothe pu mp-shell,substantially
as deserlbed

18, 'In eomblnfmon, a cen‘m ifugal - pump
shell having a laterally- pI’OJerlI]"‘ casing, a
rotary pump-ranner having a hollow journal
insaid casing and suction discharge-passages
from the journal opening into the shell, a
packed joint within the casing around said
journal, a gland on the journal, means hold-
ing the gland against rotation, a duct open-
ing into said casing opposite said gland, said
gland having an inlet-opening establishing

liguid and suction communication from said |

duct through said journal, and an adjusting-
bolt passing through the casing to longitudi-
nally adjust the gland, substantially as de-
seribed.

19. In a centrifugal pump, the combina-

-tion of a pump-casing having a circumferen-

tial water space or shell with a discharge, a
rotary pump-runnerin said casing, surround-

-ed by said water-space, and comprising a hub

and outwardly-projecting runner-arms, said

. runner provided with aprojecting hollow jour-
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nal and a series of suction-passages-at their
inner ends opening into said journal and at
their outer ends projected beyond said arms
and discharging directly intosaid water-space
within the- casing, a suction-ducet in direct

suction communication with the outer end of:

the-journal, and a joint around an interme-
diate portion of said journal and shutting off
direct communieation between said duct and
theinterior of the pu mp casmg, substantially
as described.

20. Ina centrifugal pump, the combination-

of a pump-casing havmg a discharge, a coup-
ling extending axially from said casing. and
having a suction-opening, a pump-runner in
said casing and formed exteriorly to act cen-
trifugally on theliquid in the casing and force
the same therefrom through said discharge,
said casing having a suction-duct opening di-
rectly thereinto at the exterior of said runner,
said runner formed with suction-passages at
their outer ends discharging into the casing,
a hollow journal .in suction communieation
with: the inner ends of :said passages, said

journal fitting snugly in said coupling and at.

its outer end in direct suction communication
with said suction-opening of said coupling,
and a packing in said coupling and around
said journal, substantially as described.

- 21, In combination; a centrifugal-pump

casinghavingadischarge,arotaryrunnerhav-
ing suetion-duects diseharging-into the casing |
and a hollow journal discharging to the inner:

endsof said pagsages, an inlet-duct,a coupling

therefrom 4o said hollow journal placing the
journal in directsuction communication with
said duct and a packed joint between the jour-
nal and coupling and comprising an .adjust-
able gland in the coupling and receiving said
journaland held against axial movement, and
having a side mlet opening, substantially as
deseribed.

22, Ina eentnfugal pump, the combination
of a pump-casing having a circumferential
waler-space with a discharge, a rotary pump-
runner fitted in the casing and surrounded by
said space and exteriorly formed to force the
water in the casing centrifugally into said
spaceand cireulate thesametherein, said run-
ner provided with a hollow journal and with
radiatingsuction-passages at their inner ends
opening into said journal and having their
outer ends projected beyond the outer circle
of movement of said runner and discharging
directly intosaid water-space, asupply orsue-
tion duct opening to said hollow journal, and
a liquid-tight joint around said journal, sub-
stantially as described.
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23. A centrifugal pump having its runner- -

provided with a hollow snction-journal, a cas-
ing having an inlet-port, said journal project-
ingintosaid casing and having an inlet-open-

95

ing therein, a packed joint in the casing for .

said journal comprising a gland in which the

journal rotates, means for holding:the gland

againstaxial movement,and means accessible
from.the exterior of the pump for adjusting

the gland longitudinally of the journal, sub-

stantially as described.
24. Incombination,a casing,arotary pump-

runner therein having a projecting hollow.

suction-journal, a T-coupling secured to the
casing and receiving the journal, packing in
the coupling around the journal, a sleeve in

.the coupling embracing.the journal for ad-

justing the packing, and a screw from the ex-

terior of theeoupling for adjusting said sleeve

longitudinally, substantially as described. .
25. In combination, a centrifugal - pump

.casing having a coupling secured to a head

thereof with a closed-outer end and an annu-

‘lar internal shoulder, a pump-runnerhaving.
a hollow suction-journal projecting into said.

coupling, packingin the coupling around said
journal and at said shoulder, a sleeve in.the
coupling around said journal and.opposing

said packing and having a sideinlet-opening.

and a closed outer end, a pin passing through
said eiid to the outer end of the coupling, and
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a screw adjustable through the outer.-end of

the coupling and engaging said sleeve, sub--
125
26.. A centrifugal-pump.runner havm‘r ra-.

stantially as descmbed

diating suction-passages provided with con-

tracted suction-nozzles at theéir inner inlet:

ends, and a suction-duct discharging to the -

inner ends of said passages, substantmlly as
‘ deseribed.
27. A centrifugal-pump runner. havmd ra-
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vdmtmw suction - passages and, separate suc-.-’
"tion- noz7les or contracted sections included




I0

I

20

25

30

35

40

45

50

55

6o

65

8

therein, and an axial suction-duct -discharg-
ing to said passages, subsmntlally as de-
scnbed

28. A centrifugal-pump runner comprising
radiating suction-passages at their outer ends
disecharging centrifugally into the pump-cas-
ing and an axial supply-duet to their inner
ends, separate contracted suction seetions or
nozzles included in said passages and means
for securing the same, whereby various noz-
zles can be used interchangeably with the

same passages, substantially as deseribed.

29. A centrifugal-pump runner having an
axial supply-duet, and radiating suction-pas-
sages opening into said duct, separate con-
tracted pipe sections or nozzle’s in said pas-
sages,and outwardly-projecting suction-tubes
at their inner ends secured in -said passages
in outward continuation of said nozzles, sub-
stantially as described.

30. A centrifugal-pump runner h’wmg a
hollow hub formed with radial passages,
shoulders at the inner ends thereof, tube-sec-
tions in said passages at their inner ends
abutting against said shoulders, and out-
wardly-projecting suction-tubes at theirinner
ends removably secured in said passages and
abutting against said sections, substantially
as described.

31. A centrifugal-pump runner having a
hollow hub with an axial suetion-duet, rigid
radiating runner-arms and outwardly-extend-
ing suction-tubesarranged between said arms
and creating suction in and drawing the lig-
uid from said dunet through the centrifugal
action caused by the rapid rotation of the
runner, said tubes at their inner ends inde-
pendentlyandremovably secured insaid hab,
substantially as described.

32. A centrifugal-pump runner, having a
hollow hub and an axial supply-duet thereto,
and outwardly-projecting suction-tubes there-
from having removable contracted suction-
sectionslocated insaid hub,whereby the tubes
can be employed with or without said sec-
tions.

33. In a centrifugal pump the combination
of a pump-casing having a circumferential
dischargeand a suction-duct opening directly
into said casing, a rotary pump-runner rotat-
ing close to the walls of the casing and cre-
ating suction through said duct by centrifu-
gal action on the liquid in the casing at the
exterior of the runner, a hollow journal for
said runner, a suction-duct in direct commu-
nication therewith, a packed joint around
said journal, said runner having radiating
suction-passages at their outer ends discharg-
ing into the circumferential portion of the
pump-casing and at their inner ends all in
communication with said hollow journal, said
radiating suction-passages shut off from sue-
tion communication exeept through said hol-
low journal.

34. Acentrifugal pumpcomprisingacasing
having a dlscharde and an axial suction-duct
opening into the interior of the casing at the

700,224

exterior of the runner, and a rotary runner
in the casing, exteriorly formed to centrifu-
gally drive the water in said casing to create
suction through said axial duet, (Lnd having
suction - passages therethrough dISChaI‘"In”
centrifugally into the casing, and a suction-
duct discharging into and supplying said pas-
sages, the capacity of said passages being dif-
ferent from that of said easing suction-duct,
substantially as deseribed.

35. Inacentrifugal pump, the combination
of a pump-casing having a discharge, a rotary
pump-runner therein and comprising radiat-
ing runner-arms acting centrifugally on the
water in the casing to force the same there-
from under pressure and create suction there-
in, said runner provided with a hollow jour-
pal, a suction-duct in which said journal ro-
tates, said runner formed with radiating sue-

tion-passages arranged longitudinally of said -

arms with their outer end portions exposed
at the front faces of said arms and discharg-
ing dirvectly outwardly about at the ends of
the arms and with their inner ends in direct
suection communiecation with said hollow jour-
nal, substantially as desecribed.

36. In acentrifugal pump, the combination
of a pump-casing, a pump-runner in the cas-
ing having radial suction-passages at their
outer ends discharging into the casing, a hol-
low journal rigid with the runner and in com-
munication with the inner ends of said pas-
sages, a T-coupling secured to the casing,
said journal extending lorgitudinallyintoone
branch of the T, another branch of the T
forming a suction-opening, a packed joint in
said first-named branch of the T and around
said journal, a bushing arranged longitudi-
nally in said coupling and around and pro-
jecting beyond the journal end and having an
opening establishing suction communication
between said journal and said suction-open-
ing of the T, and means for adjusting said
bushing longitudinally of said journal, sub-
stantially as described.

37. Inacentrifugal pump, the combination
of apump-casing, a T-coupling secured there-
to, a pump-runner in the casing having a hol-
low journal projecting into and provided with
a tight joint in one of the branches of said T,
a bushing arranged longitudinally in said
coupling around said journal and maintain-
ing said joint, said bushing having a side
opening opposite the intermediate branch of
said T, a duct secured on said side branch of
the T, the remaining branch of the T béing
closed and provided with means for adjust-
ing said bushing, substantially as deseribed.

38. Inacentrifugal pump, the combination
of a pump-casing having a discharge and a
lateral extension with a supply-opening, a ro-
tary pump-runner in the casing exteriorly
formed to centrifugally drive the water in the
casing and force the same through said dis-
charge, said ranner having outwardly-extend-
ing suction-passages discharging into the cas-
ing and a hollow suction-journal discharging
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into said passages and extending longitudi-
nally into said extension, a packed joint for
said journal, a longitudinally-slidable bush-
ing fitted on and projecting beyond said jour-
nal and through which suction communica-
tion is-maintained between said journal and
said opening said bushing fitted snugly with-
in and approximately throughout the length
of said extension, and means for adjusting
said bushing, substantially as described.

39. Inacentrifugal pump,the combination
of a pump-casing, a rotary pump-runner
therein having a hollow suction-journal and
provided with suction-passages at theirinner
ends in direct suction communication with
said journal and at their outer ends opening
outwardly directly into the interior of said
casing beyond the outer circle of movement
of the runner itself, the planes of said dis-

-charge-openings of said passages being in-

cluded in the eircle in which said discharge
ends of the passages move, substantially as
described.

40. In acentrifugal pump, the combination

S

of a pump-casing having a discharge, a rotary

25

pump-runner therein, said' casing forming a

water-space circumferentially around said
runner, said runner exteriorly formed to act
centrifugally on the water in the casing in
driving the same therefrom throughsaid dis-
charge, and provided with outwardly and
rearwardly curved exposed tubular suction-
passages at their outer ends opening out-
wardly directly into said water-space so that
the water therein sweeps transversely across
said open ends as the runnerrotates, an axial
suction-duet in suction .communication with
the inner ends of said suction-passages and
means shutting off said suction-duet from
communication with the casing interior ex-
cept through said passages, substantially as
described.

In testimony whereof I affix my signature
in presence of two witnesses.

JOHN D. McRAE.
Witnesses:
W. V. BURR,
F. J. CURRIE.
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