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~ tures in construction and in combinations |
~ and in arrangements of parts, as more. fully:

and pa,ruculer]y pomted out and speelﬁedﬂ‘"
.|:der conditions where economy in the use of
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cross-section taken in the plane of the line 5.
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To all w}'z/mn it mag Y cnncewe
Be it known that I, JOEN D, MCRAR, a citi-

zen of the United Stetee l‘ebldlﬂﬂ" at Oeweﬂ‘o

Oswego county, New. Ymk Stete, have in-

Vented certain new and useful Improvelnents-
in Steam-Condensing Systems; and I do here-

by declare the followmgto be a full, clear, and
exact deseription of the 1nvent10n such as

will. enable others skilledin the art tn Whlcn--

it appertains to make and use the same.
This invention relates to certain Improve-
ments in steam-condensing systems .and the

objects and nature of my 1nvent10n will be |
readily understood by those skilled in the art-

from the following explenatmns in the light
of the constr HGtIOHS shown in the accompa-

nyingdrawings asexamples,among other con-

structions, w1th1n the spmt and scope ei‘ my

- - invention.

My invention cnn31sts in certeln novelfea-

*****

hereinafter.
Referring to the accempanymrr dra,wmfrs

111uetrat1nn' for purposes of expla,natmn con-'

structions Wlthlll the spirit and scope of my

invention, Flﬂ'nre 1'is a vertical central sec-

tion thronwh palt of a condensing system em-
bodylnﬂ' my invention, said section being

‘taken in the complete devu,e in the plane of
‘the dotted line 1 1 of the seetlonel view Fig.
2. Fig. 2is a top pian, partlell} in seet.lon _.
~of the apparatus shown in Fig. .1, the sectlon
being taken in the complete dewee in l;he,-:
. plene of the line 22, Fig. 1.
section through the eomplete centrifugal

pump on the hne 3 3, F1 2, looking ‘in the
direction of the arrow in anr 2 and. shomnn'

the pump-runner in . ‘end elevation, with 1ts_ |
- hub broken away to show the eentral water-
- space into which the suction-tubesopen. Fig.
4 is a detail top plan, enlarged, of the cen-

trifugal-pump runner, theshelland end heads
TFig. bis a

5, Fig. 2, looking in the direction of.the ar-

TOW, I‘ln' 2, Llw 6 is a detail cross-section,
'enla,rﬂ'ed ‘taken on the line 6. 6 through one

of the runner arms and tubes. Flﬂ' 7 ig in

.the nature of a diagrammatical view illus-
tratmo* the severel cireuits ma;mtmned by the

Fig. 3is a Cross-

tion through my centrlfugal pump, showing

coupling or T instead of the Jet-condenser
of the previous views. The pump in this view

duct of the pump. Fig. 9 is a detail verti-
cal section through my centrifugal pump,

in the other. Fig. 10 is a detail perspective

a siphon- condenser on and opening into the'

‘creates its suction by the suction-tubes only,
and the hollow journal is the only suction- -

| Single 'pnmp Fiﬂ‘ 8 is a detail vertical sec-

55
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| showing the jet-condenser of Fig. 1 in eleva-
tion, but showing the two suctlon ducts to
the- pnmp entering through the same head
thereof and ar renged concentmce]ly one with-

view, enlarged of the adjusting gland or

sleeve within the pump-coupling for taking

np wear in the packing-joint around the hol-
low journal of the pump-runner. Fig. 11 is
an enlarged detail Cross- seetlon of the f’flend
of Fig. 10 -

_ 'The condensing system Ueneral]y ﬂlns-
trated and referred to herein is pecuhar]y
_adepted for employment in localities and un-

water is necessary, rendering it desirable to
employ a cooling-tower or other. means for

cooling or keepmﬂ' down the temperature of

the water used for condensing the exhaust- 8o -

steam, whereby the cooling- Weter and the

70,'. |

condensing or injection"weter can be used

over and over agaln or contmuonsly practi-
cally without replemslun g-from an ottside

source or from a supply.. Insuch systems as.

generally arranged heretofore it has been
necessary to employ severelpnmps for main- =
taining the circulation of the'vatious bodies
of Wa,ter and to raise the water to the top of =

the cooling-tower and in some to memtem
the necessary vacuum in the econdenser.

in the condenser and draws the eoolm w-weter

and also elevates the cooling-water from. the

| bottom of the cooling-tower to the top thereof - ' o
I00 . . -

to maintain the coohnﬂ' circulation therem,

and also maintains the circulation of the in-
jection or condensing water, although other

and water of condensation therefrom end ele- -
| vates the same to the top of the coohng-tower- o

90
Among others, it is an important object of .

my invention to provide a condensing system
‘wherein a single pump maintains the vacuum

95

features of my 1nvent10n are not. hmlted to '

such a system.
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Referring to the general or diagrammatical | and by which it is lifted through pipe 4 to the

view, Fig. 7, a is a cooling-tower or other wa-

ter-cooling device of any suitable or desir-

able construction.

1 have not shown the specific iuternal con-
struction of a cooling-tower, as such forms no
part of my invention, and I do not limit my-
self to any particular mechanism for cooling
the water.

b is the condenser. I have shown what
might be termed a “‘ jet-condenser” and have
also shown a siphon-condenser in another
view, but do not limit myself to any par-

tienlar form or construection of condenser or

device for condensing the exhaust or other
steam. |

As a mere example for the purposes of ox-
planation Ishow a condenser composed of the
closed chamber or vessel b, having the injec-
tion-pipe 2 passing down through the top
thereof and the proper distance longitudi-
nally within the chamber, if such be desirable.

2" is a suitable spray or rose-head within
the chamber, into which the injection - nipe
discharges and which is arranged to throw a
thin annular sheet or film of water radially
and transversely of the chamber to the sur-
rounding wall thereof. The steam-pipe 1, as
shown, discharges into the chamber above
said rose-head and above the film of water
discharged therefrom.
duct 3 to the pump opens into the bottom or
lower end of the condenser-chamber below
the rose-head and exhaust-steam inlet. 'T'he
steam is condensed in the ordinary way by
contact and intermingling with the film of
cool water, and the combined water of con-
densation and injection or condensing water
is drawn into the pump, as hereinafter speci-
fled. - |

Referring again to Fig. 7, 11is the exhaust-
steam pipe or duct discharging into the con-
denser from the engine or conducting steam
or vapor to be condensed from any other
source.

2 is the pipe for injection or condensing
water. Thispipeextends from the lower end

of the cooling-towerdownwardly toand opens

50

55
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and discharges infto the condenser to cause
the condensation therein of the steam by any
suitable or usual means.

3 is the suection or discharge duct or pipe

from the condenser to the circulating and lift

pump ¢ and through which the condensing-
water and the water of condensation are
drawn from, and the partial vacuum 18 main-
tained in the condenser by the pump.

4 is the discharge-pipe or uptake from the

“pump c to the top of the cooling-tower and
through which all the water drawn into the .

pump through the ducts or channels from the
cooling-tower and condenser is lifted and dis-

charged into the top of the cooling-tower.

5 is the suction or discharge pipe from the

bottom of the cooling-tower to the pump c.

and through which the cooling-water from

The suction pipe or :

the shaft at the rate of speed desired.

top of the tower to maintain the downward
cooling-passage of the water therethrough, so
that the injection-water for condensing pass-
ing through pipe 2 will be maintained ap-
proximately at the desired temperature for
the purpose of properly condensing the ex-
haust-steam in the condenser. |

From the foregoing general description it
will be observed that the single pump main-
tains the circulation of the cooling-water in
the cooling-tower, also maintains the cireula-
tion of the injection or condensing water, and
also maintains the partial vacnum in the con-
denser. As an example of a pump which
might be employed for this purpose, I show a
centrifugal pump of such novel and advan-
tageous construction as to be peculiarly
adapted for the foregoing purpose in a con-

‘densing system.

Various arrangements and constructions

of centrifugal pumps within the spirit and

scope of my invention ean be employed In

the condensing systemn generally described;

but as I am at present advised the form and
arrangement shown in the drawings possesses
many advantages in operation and economy
in construction and action. .
Referring to the pump illustrated, d is a
bed-plate, base, or frame, which can be of
any suitable or desirable construction and in

thepresent instance is arranged horizontally,

with a suitably-braced upwardly-extending
end web or.-wall d’, to which a pump-casing
head is bolted or otherwise secured, as here-
inafter set forth. | | | |

* d% are pillow-blocks or supports rigid with
and extending up from the base and at their

nal-boxes. e is the horizontal rotary-pump-
ranner shaft mounted in said journal-boxes.
¢' is the driving-pulley secured to the shaft be-
tween the journal-boxes and adapted to be
coupled with the source of power for rotating
The
shaft and pump-runner carried thereby can

be driven by belt or otherwise from a steam-
engine, electric motor, or any other suitable

power. The shaftextends through and out-
wardly beyond an opening in the vertical end
wall d’ of the frame, and at its outer end 18

' rigidly secured in the hub of the rotary pump-

ranner.

- The pump-runneror rotary head comprises
the centralhub/, rigid with theradiatingarms

or blades f',equally spaced and all of the same
length.
be formed of one casting. In the example
shown the arms longitudinally curve out-
wardly and rearwardly from the hub, and

each arm has a broad flat front face and is

braced or strengthened along its rear face by

a central longitudinal rib or flange; also, 1n
the instance shown each arm tapers or de-

creases in width from the hub to its outer

end. The hubis formed with an interior con-

the Dbottom of the tank passes to the pump | centric water-chamber f*, with a concentric

75
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upperends provided with suitablealined jour-
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If desired, the hub and its arms can
125

130
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~downward continuation thereof In the ar-
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opemnﬂ' th1ouﬂ'h the end of the hub oppo-
site the shaft e. A hollow journal ¢ is rig-
idly secured in said end opening of the hub

and extends outwardly therefrom concen-
trically with the axis on which the runner

rotates. This hollow journal is formed of

a straight cylindrical-section of pipe with
~ open ends, the inner open end opening into
the water-chamber f* of said hub. Suitable
mechanism is provided to form a water-tight

joint around sald pipe, rotating with the run-
ner, and yet permit open liquid communica-

tion between sald journal-pipe and a duct or

passage thereto. As an example of what
might be employed for this purpose I provide
a T pipe section, eoupling, or casting A, ar-

ranged at the outer side of and secured to the

pump-casing or a head thereof, as hereinafter

described, with the horlzontel portion of the

T in contmuatmn of and concentric with the
axis of said tubular journal or pipe ¢, Whmh]_-
~ extends thereinto and turns thercin.
outer end of the T A is-tightly closed in any
suitable manner, as by a plate or head h*

The

bolted thereto. The bottom discharge of the
condenser-chamber is shown bolted on the top
branch or opening of said T, which forms a

rangement shown the condenser-chamber is

mounted on and carried by said T-COllpll]]D'_
 h, and hence to aid in supporting and main-
' ta,mmﬂ' the parts rigid I provide the rigid leg

~ or any suitable support h', extending down

35
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~end of said cylinder it
‘inder and inner edge or face of the.shoulder
I can be beveled, as usual, to force the pack-

65

‘about, for instance, as shown in Fig. 1. °
| Joulnal -pipe ¢, rigid with the pump-ro;nner |
has an exterior dla,meter less than the inter-

from said T to the floor of a smtable base—

nal diameter of the horizontal portion of the

tubular GGUplmﬂ' h, into which it conoentrle-"

ally projects- the necessary distance. The

said journal-pipe is surrounded within said
tubular coupling by any suitable paekmg, in

which the pipe turns and which is designed

“to form a tight joint around the same to pre-.

vent leekeﬂe between the coupling and said
]ournel-mpe
be employed for this purpose I show the in-

‘ner end of the coupling formed with an in-
~ternal annular flange or shoulder 72,3 sur- |

o

rounding the plpe-;]ourndl

- “h*isa cylinder sleeve or n‘land erra,nﬁ'ed'

Tlongitudinally within the eouplmn' eonoentue
‘with said journal-pipe and of such internal
~ diameter that the end of the journal-pipe pro-
jeets a short distance thereinto and turns |
The inner end of said oylmder'

therein.
around the journal-pipe opposes and 18 ar-
ranged opposite the flange or shoulder /2°, be-

fore described, and suitable packing ma_terla.l:;
I’ surrounds an intermediate portion of the
journal - pipe and is interposed and com-

pressed between said shoulder h® and said
Said end of the cyl-

- ing tothe Journel pipeand memtam the tight

;]omt It will be observed thet the inner end

of the coupling..

The'!

As an example of what might

! of said oylmder Bt i 13 open to receive the end

‘of the pipe-journal, while the outer end there-
of is'closed and arranged opposite or adjacent

to the end head h? of the coupling h. The
said cylinder is held against rotation, but i is

o

lonmtudmelly adjustable, so that the pack-

ing or joint can be adjusted to take upwear, |

as is ordinarily necessary in a packing-joint,

Various mechanisms can be provided tothus
hold the cylinder against rotation and yet

receive the pin A% arranged longitudinally of

the coupling.

| permit longitudinal adjustment of the same. -
I show a notch or recess A cut or otherwise
formed in the end portion of the cylinder to

‘the c¢ylinder and secured in the end head A*
‘This rigid pin fitting in the'
recess or notch in the oylmder holds the same -
against rotation and yet permits the eylinder

8
__to slide longltudmally on tne pm and within .~ -

The means ehown for edJustmﬂ' the ﬂ'lend' ) o
consists of thescerew-bolt A7, serewmwthroughf

a hole tapped through the head h? and hav-

ing a conical end ﬁttmw and turningin a . .

wardly by serewing in the bolt.

_oomcel socket in the closed end of the cylin-
der A%, so that the oylmder can be forced in--
~The bolt is
shown provided with a jam-nut /8 at the outer
face of the end head h? for locking the bolt.

The oylmder is formed with the longwudmel - |

slot or opening A’, registering with the sue-
‘tion orinduction passage from the condenser-
chamber to permit free passage of the con-

ic0

tents thereof through the passage 3,cylinder
ht, and Journal-plpe ¢ into the centlal Water-'__ o

space or hollow hub of the pump.

Suitable mechanism is provided to mam-

tain and create the suetion through the hol-
low journal of the runner, and hence create

the partial vacuum in the condenseranddraw o

the water therefrom and discharge the same'

centrifugally or otherwise from the water- =

chamber 7/ and from the pump under the de-
As an example of means -
“which might be employed for this putrpose I -
show a series of water ducts or passages ra-
diating from and openinginto the waterspace -
or chamber 7% having open outer ends -dis-
charging into the shell of the pump-ecasing. -
| I have devised a peoullarly advantageous -

sired pressure.

construction and arrangement of radiating
liquid-passages in connectmn with the cen-

trifugal-pump runner. For instance, the ra-

120

dmfm“ liquid-passages might be formed by

‘tubes, elthouwh the broad fea,tures of myin-" — ,'

vention are not so limited. In this connee- - -

tion, 2 shows suction-tubes app1 oximately ra-

.dla,tmﬂ' flI'OI]l the runner-hub: The hub-is

formed with openings into the central water

'space or chamber, and the inner ends of said =~
tubes are rlﬂ‘ldly secured  in- any- smteble*-_ o

manner in said openings of the hub, so that

theirinnerendsopenintosaid W&ter-cha.mber

If desired, the ends of said suction-tubes can
open end extend into the hub tangentially
of the axis of the hub and runner approxi- -
mately as shown in the: drewmgs, and the
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tubes from thence curve longitudinally rear-
wardly and outwardly, approximately as
shown. I prefer thatthe tubes.-openinginto
the one central water-chamber be all of equal
capacity and length and that they be equally
spaced around the runner.-

-As Iam at present advised it is preferable
to have the suction-tubes equal in number
with the runner arms or blades and to ar-
range each suction-pipe longitudinally along
the front face of a runner and conforming
generally to the rearward and outward lon-
gitudinal curve of the runner-arm, with the
open outer ends of the tubes slwhtly project-
ing beyond the ends of the runner-arms and
cut off at an angle or on a curve or arc about
concentric with the axis of the runner. How-
ever, I do not desire to limit myself to these
specific constructions and arrangements, al-
thonugh as at present advised advantages and
new results are attained thereby. If the
tubes are made of sufficiently strong and
heavy material, it will not be necessary to se-
cure or fasten them to the runner-arms, as
the tubes will be rigidly held in place by their
innev ends serewed or otherwise fastened into
the runner-hub.

To increase the suction and efificiency of

"the tubes during the rotation of the runner,

I can form the liquid passage or duct of each

tube with a contracted portion ¢' in the form

of a double cone or taper, preferably on grad-
ual curved lines. 1t is preferable that this
contracted portion be located at an interme-

diate portion in the length of the tubes, nsu-

ally nearer the inlet than the outlet end of
the tube. The tubes are longitudinally in-
ternally open and unobstructed throughout,
except for said contracted portion of each
tube, which, however, I may not find neces-

- sary to use in all instances, although I con-

sider it an important improvement for cer-

tain conditions.

45
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7" and 7.

The pump -casing can be of any suitable
and desirable constmctmn-——snch for in-

stance, as employed in the ordinary centrif n-

gal pump. The closed casing shown in the
drawings consists of two end heads and the
annular trough-like shell 7, forming a water
space and passage around the runner and
from which the tangential discharge opens,
as shown in ¥ig. 3, to which the discharge or
lift pipe 4 i1s bolted or otherwise secured.
This shell 7 is secured to and between the
outer surrounding edges of the two end heads
The head 7' has the central open-
ing through which the hollow journal ¢ of the
runner cenfrally passes, which. opening is
surrounded by the flanged neck of said head
bolted or otherwise rigidly secured to the in-
ner end of the coupling £, as clearly shown
in KFigs. 1 and 2. The opposite head j5* is

bolted or otherwise rigidly secured to the ver-
tical 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 bear-
ing 9° for said shaft.

tom or discharge of the cooling-tower,

|

700,223

Where the condensing system is such as
generally shown in Fig. 7, the single centrifu-

‘gal pump is provided with another suection or

inlet duet and independent of the axial duet
to the suction -tubes and opening info the
central portion of the casing, so that the suc-
tion is created therein by the action of the

‘runner itself practically independently of the

suction -tubes. In the condensing system
shown this additional suction-duct connects
with the pipe or connection 5 from the bot-

said suction duet or inlet of the pump can be

‘arranged in any suitable manner to enter the

same dt any suitable point.

In the specific example illustrated the ond
head 7° is formed with a suction orinlet duet
e, extending laterally thereinto and then
tarning 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 more clearly illustrated in Figs. 1,
2, and 5. As shown in Fig. 2, said head 7° is
provided with an annular flange around the
outer end of said suction-duet %, to which
the suction-pipe 5 from the cooling-tower is
bolted or otherwise secured. It will thus be
observed that the suction created by the ro-
tation of the runner-arms acts through the
duet & and pipe 5 on the cooling-tower, and
the water therefrom is drawn directly into
the casing at the central portion of the run-

nerand around thehubthereof and is directly

acted on by the runner-arms, as in the ordi-
nary centrifugal pump, tocause the discharge

of the water under sufficient head or pressure

through the discharge-pipe or uptake 4.
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 suction-tubes create suction

‘through the hollow journal and intermediate

ducet and in the condenser, which will not

only rapidly draw the water from the con-
‘denser, buat will also create the desirable par-
tial vacuum therein.

The water will be dis-
charged from the tube ends into the shell of
the casing. I‘rom experience 1 am of the
Opinion,thﬂt the revolving radiating tubes
will create an exeeedingly strong suction
through the hollow journal and enable the

| water and air or gases to be withdrawn very

rapidly and under considerable head or pres-
sure from the condenser and that the suction

will be most materiallyenhanced orinecreased .

by the double-cone contractions 1niel medmte
the lengths of the tubes.

The 1otat10n of the same runner not only

creates suction through the medium of the
tubes, but through the medium of the run-
per-arms acting centrifugally on the fluid in
the casing suction is created in the casing

and through the end duet thereinto, and

hence water 1s drawn from another source
than the condenser and through a pipe to
sald end duet and directly into the interior

of the casing. The rotation of the runner-

and
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. ~ on the water in the casing creates sufficient
. pressure to force the water out throucrh the

. fit of the runner-arms within the casmrr-._
heads, other conditions being equal..

IO

-1
- discharge under pressure.

ficieney of the pump, which efficiency to a
certain degree dependson the closeness of the

head which depends on the capacity and ef- |

‘It should be noted that water is dlseha.rged |
| mto the casing-shell through and by the ac-

tion of the. suetmn-tubes and also that wa-

‘ter is drawn into the casing through the in-

dependent end duct and dischar ﬂ'ed into the

casing-shell by the action of the runner-arms

and _the,t' these various bodies of water are

combined in the ecasing-shell and therein
~acted on by the centrifugal action of the ro-
‘tating runner whatever its exterior form and

forced through the single or common pump-

From experience I am of the o OplﬂlOl] that

the runner-arms codperate with the suction-

30

tubes in creating or maintaining a compara-
tively high demee of suection through said
tubes, wlueh among other features renders a
condensing system within the spiritand scope
of my invention of pecuhfu a,dv‘mtan‘e and
-utlllty |

In Fig. 81 ShOW the centmfuwal pump hev’

ing the suctlen -passages of 1ts ranner or ro- | o
| | Fig. 9, althoughtheinventionisnotsolimited. )
Ico
‘myinvention to the specific means shown for-
-establishing suetion communication in . my
'eondensmﬂ' system between the rotating hol-

tary head acting through the hollow journal

on asiphon-condenser b" mounted directly on |
and opening into the coupllnﬂ' pipe or duct A,
‘as in the construction previously described.

- This siphon-condenser can be of any desir-

able construction, with the condensing or in--
- jection water entering through pipe 2 and

- the steam or vapor to be eondensed enters

40
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through pipe 1.

of the radletmﬂ tubes.

By coupling up the siphon-
condenger with my pump I'can dispense with
the long leg of the siphon, as my pump cre-
ates the necessary vacuum,. which has been

‘heretofore attained in such a condenser by |

a long pipe-leg, over thirty -feet in length.

In the construction shown in said Fig. 8 the

pump is formed to draw from only one source
and has only one suction inlet or duct, the
suction being attained through the medlum
‘Hence ‘the runner-
head only codperates with the tubes and forces

" the water drawn through the tubes centrifu-

6o

gally under the necessary pressure from the

pump -casing through the tangential dis-
charge shown in other views of the drewmfrs

I hence showin said Fig. 8 a narrow runner-
head having ce_mp_alatwely narrow runner-
arms 73,
fied to receive the narrow runner and the |

The casin o is correspondingly modi-

end head j* has nosuction-duct therethrough
and is secured dlreet to .the fra,me or base-

plate.

I do not limit my mvenmon to the condens-

ing system employing the SIphon-eondenser
with the specific form of pump shown in Fig.

S, as the condensing system of my mventwn

can employa SlphOIl ceudenser in conneemon

sl
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' head and 1ts arms threuo‘h centmfugal actlon i mth Vamous forms of centmfucra,l pumps or'
_;mth any of the forms of pump shown or m’
‘the system. shown i in Fig. 7. -

70
- discharge or uptake under a pressure and | '

In Fig.91 show a modified arraﬁgement of_._j___,. -
pump adapted for the system shewn in Fig..

7, but having the casing-head j* secured'to
---the bed- pla.te and through which the runner- SRS
shaft passes without the suction-duct open- |
‘|:ing.therethrough. -The opposite end headj S
of the casing is shown with the central open-.
ing 13111'0110‘]1 which the hollow journal passes, o

_.-bub said opening is considerably largerin in-
ternal diameter than: the external dl&meter

8

of said journal, forminga suction- dueteround‘_ B

-the same and opemnﬂ' into-the pump-casing. = =
‘A pipe conneection %' is' interposed bebweenf;‘_ SRR
and secured to the said casing-head 7’ around =
said opening and the coupling %. The hol-"

low 30urna,1 passes through this pipe £'-and S

A snemon duct is

is packed in the eouplmﬂ' h, as before de-
scribed, although said Journal is showniin. =~
-this view somewhat exaggerated inlength for

.purposes of illustration.

thus formed around, yet having no liquid -

communication with, said hollow journal.
‘The cooling-water pipe 5 is shown bolted to. -~
| Heneebeth;f R

95
head of the easmg, and consequently itis
| usually desirable in this econnection to form

and dlscharﬂm gintosaid pipek’.

suction-ducts of the puinp open ‘through: one

the runner-arms f* about as shown in said

I de not w1sh to limit the broad features of

low JOHI‘H&] and a condenser, as other devices

for establishing such connection and provid-
ing a packed ;|01n13 for the rotating journal

mlu'ht be arranged within the spirit and scope
of my mvenmon

I have specifically desenbed end cleerly
illustrated various features of construction
| for the sake of clearness in explaining va-

1_05"'_- o

IIO

rious emmples of condensing systems within

_the spirit and scope of my invention;.but I
‘do not thereby wish to limit my invention to,
the féatures and details so set up, asitis evi-
‘dent variouschanges and modifications might
-be resorted to in adapting my cendeusmg
system to various conditions, and hence I do
‘not wish to limit myself to the constructions -

set- up, -but consider myself entitled to all

-such changes as fall within the spmt a,nd-

scope of my invention.
Having thus fully deserlbed my invention,

1.” A steam-condensing system . ha,vmﬂ' the
smgle centrifugal pump provided wmh suc-

‘tion-pipes to the condenserand cooling-tower
‘and a single discharge through which. the wa-
terdrawn from said tower end said condenser
18 elevated- to the top of the eoohnw-tewm
.Substentlally as described. -

120

‘what Iclaim as new, and desire to secure by |

Letters Patent of the United States, is— 125
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2. A condensing system comprising a steam— :

condeneer a 00011110‘ device for the 1n;|ect10n--—.
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water, and a single centrifugal pump main-
taining the cn'eulatlon of the cooling-water

and Lhe injector-water, and maintaining the

partial vacunumin the condenser fsnbstantmlly
as described.

3. A steam-condensing.system comprising
a cooling-towerfortheinjection-water, a cool-
ing-watercircuittherefor, a steam-—condensev,

an injection-water cirenit including the con-
denser, and a centrifugal pump included 1n.

both the cooling-water and injection-water
circuits and

tially as desecribed.
4. A steam-condensing system (,ompllsuw
a condensing - water - cooling device, a con-

denser, a condensing-water pipe thereto from

said cooling device, a centrifugal pump hav-
ingasuction-ductopeningintothe condenser,

~and another suction-duct for the cooling-wa-

30
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ter from said cooling device, and a discharge
com mume&tmﬂ with the cooling device

“throu ﬂ"h which ‘:111 the water drawn from said

condenser and said cooling device is foreced
to maintain the LilCll]dtiOll back through the

cooling device and condenser, substantially

as deseubed |
Inasteam-condensing system, a cooling-
Tower for the condensing-water, a coudenser
into which the exhaust- bteam and injector-
wateraredischarged, and a centrifugai pump
having a high suection-power duct communi-
cating with the interior of said condenser
and another' suction-power duct to the cool-
ing-tower and for the cooling-water, and a
common discharge-duct tln'oun'h w111<31 the

~water from said suction - ducts is elevated

40

back to the cooling-tower, substantially ¢
described.

6. In a condensing system, a centrifugal
pump having a case and a rotating runner

~ therein provided with a series of radiating

45

suction- -passages at theirouter ends dlscharm
ing into the casing by centrifugal action, an

E‘L‘{I&I:SHGUOH duct to the inner ends of said

passages, a steam-condenser having its inte-

- rior in direct suction commumeatlon with

50

said duet and through the same with said pas-
sages, another. suction-duct into the casing
and through which suction 1s maintained by
the centrifugal action of the runner itself, a

- water connection tosaid duet, and a common

55
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discharge from the pump -casing, substan-

tially as described.

7. In a condensing system, thecombination
of a condenser, a centrifugal pump comprising
a casing having a discharge duet or opening,
arotary runner in said casing arranged to act
centrifugally on the water therein and force
the same from said discharge under pressure,
sald runner provided witl a central water-
chamber and radiating suction - passages
therefrom at theirouterendsdischarging into
the casing,

charging into said chamber, a suction-duct
from said pipe opening directly into said con-

maintaining the circulation

thereof and maintaining bHLEan on and the

partial vacunm in the condenser substan- |
i charging under centrifugal action into said

an axial suction journal-pipe dis-

‘denser, and a -fluid-tight packing or joint for

said journal-pipe, substantially as described.
8. Inmacondensing system, the combination
of a condenser, a cooling-tower, a centrifugal

pump having a casing provided with a.dis-
charge, arotaryrunnerinthe casing arranged-
to act centrifugally on the water therem to
through said

force the same under pressure
discharge, a suction-duct opening: 1111;0 the

70
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interior of the casing and connected by a lig-

nid-passage to said cooling-tower, said runner

suction-tubes at their inner ends opening into

‘having a central water-chamber, radiating.

80

said chamber and at their outer ends dis-

casing, a hollow Journal opening into said

.ehamber and a suction-duet from said jour-.
nal to said condenser, whereby the suction-
| tubes havedirect suetlon communication with-
‘said condenser, substantially as.deseribed.

9. In acondensing system, the combination

of a steam- chamber, a centrifugal pump coms-
prising a casing and a rotary runner therein,

sald runner having a hollow journal 1‘0tating
therewith, and a series of radiating sucfion-

tubesrigid with the runner and at their outer

ends discharging into said casing and at thelr
inner ends having liquid and suction com-
munication with said hoilow journal, a suec-
tion-duect from said chamber to said hollow

journal, and a coupling between said duct
~and sald Journal and 1in which said journal

rotates comprising a packing-joint within the
coupling
tially as desecribed. | .
10. Inan exhaust-steam- GOlldellbll’l“‘ System
comprising a cooling-tower and eondenser 1!
centrifugal pump included in the coolingawﬁ -

ter circuit and in the condensing-water cir-

cuit, in combination with suection and dis-
charge ducts, whereby the single pump main-
tains thecirculation of the cooling-water and

the condensing-water and creates the partial
vacuum in the condenser, and whereby said
cooling-water and condensing-water are both
drawn intoand commingledin and discharged

from the single pump, substantially as de-

sceribed.

11. The combination, in a condensmn‘ SY 8-
tem, of a closed or vacuum chamber, a centrif-
ugal pump having a casing with a discharge

and a rotary centrifugally-acting runner in

sald casing having radiating suction-passages

‘atitheir outerendsdischarging into the pump-

casing, an axial suction-piperotating with the
runner and with which the innerends of said
passages have suction and liquid communi-
cation, a rigid coupling into which said pipe
projects and in which it rotates, a suction-
duact from said coupling to said chamber, and
a packing-joint in the coupling forming a
liguid-tight joint between the same and said
rotating axial suction-pipe, substantially as
described. |

12, In combination, in a condensing Sys-
tem, a bed-plate, & ceutmfu gal-pump casing
secured thereto, a head of S‘Ll(l casing hfwmfr

and mound the journal, Subsmn-.

sle

IQQ

105

110

115

120

1235

130




a centrel

opemn g

sald coupling,

. tion opening or passage thereinto, end a ro-

[0
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tary runner-head in said casi ng aud creating
suction through said coupling end eendenser |
to draw the llquld therefrom into the pump-
“casing and discharge the same therefrom un-
der pressure, substantmlly as deseribed. |

13. Incombination, ma,condensmﬂ*svstem

a condenser, a centmfun'al pump, hevmg a

casing with a discharge, and a rotary runner

. ha,vmfr outwardly - extendmﬂ‘ suction - pas-
Sages dlscharﬂ'mw into the casing, a hollow -
| ]onrnal rigid w1t,h the runner and in direct
hquld end suction communication with the-
inner ends of said passages, a tube or easing
* in direct liquid and suction communication
~ with said condenser and said hollow journal
- and into which said 10111"11&1 extends, and a

“packing-joint in said casing and around smd_

journal, substantially as descrlbed

14. A condensingsystem eompmemn‘ 1n com-

bination, a centrlfun'el -pump shell having a

fixed casingrigid w1th and extendinglaterally

- therefrom, a eoudenser mounted on and dis-

25

- the shell having a hollow journal projecting

- and opening: into sald casing, said ranner pro-
~ vided with suetion- -passages dlseharﬂ'mﬂ' into
~ theshelland indirect suetion and hqmd com-
munication with said journal _substentlally-_--

40

“in direct liquid and suctlon eommumcetlon-
with said condenser,said runner having sue-

45

~ having direct liquid and.suetlon communi-

50

charging into said casing, a rotary runner in

as described.

15. AcondenemﬂsystemeemplIsmﬂ'm com-
“bination, a centrifugal-pump shell having a
fixed casuw rigid therewith, a siphon-con-
;denseropenmﬂ' mto sald casing, a rotary run-
ner in said shell having driving means and a

hollow journal extendmfr into seld casing and

tlon-passages d1sc,har ging into said shell and

cation with said hollow journal, whereby said

‘runner creates the necessary vacuum in said
siphon-condenser, substantially as described.
16.. A steam-condensing system having a
single pump provided w1th suction-duets aet |
1ng on the condenser and cooling device and
a single discharge through which the water

- drawn from said cooling deviceand from said

55

- culation is mamtemed in the cooling and con-
denser circuits, substantially as descrlbed
17, A eondensmﬂ' system comprising a con-
denser having a stea,m inlet, a water-inlet and
a discharge, in eombmetlon with a centrifu-
gal pump hzwm g a discharge, and having a
su_ction-duet in direct suction communica- .

60

condenser is dlSGh&I‘ﬂ'ed and whereby the cir-

a horlzontal ceuphnﬂ':-
~ closed at-its outer end and having its open
inner end rigidly secured to said easin ﬂ'—heed':
around said opening therein, a support for
a condenser- cha,mber rigidly
secured on sald coupling and having the sue- !

| the condenser and maintains a partial Vaeu-
um therein, substantlelly as deeerrbed

:mﬂ' deviee, a

"ftlon wﬂsh Seld dlscharge of sald eondenser
‘whereby the single pump draws the water and
vapors from sald condenser and maintains a .
partial Vacuum ther'em substan‘n ‘Llly as de-_ ERAE
-scribed. o | | . S
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18. A condenemn' system cemprlsmn‘ a cen-i;. R RN

trifugal pump havmn' adischarge-duct,incom-
bmatmn with a eendenser mounted on the
, said casing having a suction-
duet from the pumpin dlrect suction commu- =
‘nication with said condenser, whéreby thesin- =

pump-casing

o

gle pump draws the water: and vapors from .-

19. A cendensmw system comprising a 0001-'_ c

denser - water cireuits and memtemmg the
cireulation of the water in said circuits and
the partial vacuumin the eondenser substan-.
‘tially as deseribed. - - . o
- 20, Acendensmﬂ*eystem comprlemwacenuf
tmfun*al pump having independent suction-'85 =
_-ducts and arunner creatlnﬂf different degrees - .

eteam -condenser, and a single -

pump included in the coolmﬂ'-water and con- . U
80

of suction through said ducts, said pump hev—-f?é .

tially as deecrlbed

‘ing a single dlscha.rge, in combination witha -
'cendenser in direct suction' communication
‘with one of said duects, and a cooling device

go :
communicating with Lhe other duet substan- T

21, Ina condensmw system, a condenser o

ing a rTunner with suection- ducte in direct

‘in comblnetlen with a- eentrlfuc-'el pump hev-

suction communication with said condenser, S

.Whereby the single pump draws the water and
‘vapors from the condenser and maintains the =

partial vaeuum therem substent elly as de-f-_; -

scribed.

‘.'I_cio i

22. A condensmﬂ' system COmpI'ISIHU' 8 cen-
1‘1fun'a,1 pump havmff a runner with suetion-

duets discharging into the pump-casing, a

steam- chamber in dlI'th- suction communica- "

tion with said chamber, whereby the partial®
vacuum is maintained -therein, said pump

having another suction-duct opening through

10§

its casing independently of said runner, a wa-

tor- elrcull; maintained through said euetlen- I
duct, said pump having a smrrle d1echern'e,f
'substeutmllv as descrlbed | |

23. In a condensing system the comblne-
tion with a cendenser of a centrifugal pump

in direct suction communication Wlth said
condenser, whereby the single pump main--
tains the pertml vacuum therein and draws

the waterand vapors therefrom eubstentlell y

as described.

In testiniony whereof I affix m y swneture _'

in presence of two witnesses.

o | JOHN D. MCRAE
Wilnesses:
W. V. BURR,
T. J. CURRIE.
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