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Application filed October 2, 1909. Serial No. 520.623,

T allsehnuns it may concern: " statiomary sleeve caciveling the <l [ty e,

Be it knowa bt 1 Davin Wesngy Bram, 2 sy o'%t-\'uliuu of the pupi« appearing
avitizen of e United Staes, and a resi- Py, Uy Pige, o s g sthetantially hovizontal
dert ol the eity of New Yaork, hovomgh of  wwetion‘on {ie line 23 of I, 1, lauking i
Manbattan, in the connty and Stmee of New divection of the ATOW, and showing pue-
York, have invented, o new il huproved tienlarly the ontside constraetion of {he
Comtrifugal Panip, of which the following pump: and Figo 4 55 0 detail ~howing in

5 oa bl el and exaet deseription, eross seetion the remoy able phige for eontrol.
My invention relates to centvi figeal pumps, ling the discharge of g liguid from the prmp

atel wore particularly (o (he provision of a en-ing, for the mrpose of formiitng or juodie
sa-callod Jignid paeking for certuin tovahly Fyingy the liqui(‘ packing,

parts thereaf, iy special purpose Iwing to Conneeted with o wall 5 i« nostep 6, oad
enable the contrifugal aetion of the pump resting npon the Littep i< Dase plate 7. A
1o nppere or overbalanee the tendency of a* hanger S, mounted wpon » plate Ny i eon-
liquid to esenpe between o stationury part ¢ jeetid vigidly with the wall 5.\ revalublo
tied e revoluble part, and thereby prevent  shafq o, enrrying a pulley 10, - jonrnaled in
an eseape of Lguid which might otherwise hearings 11,712, epie! by the langer 8,

tulie pliace owing to the lovseness of the rev. MBS Hoare collurs rigtd Iy monited TR
oluble Pt relatively 1o the fixed part, the <haft 9 pnd SEVIng Lo sipport the Intter,
While my invention is adapted for gen- MG s the P easing having generally

ctal ase i connection with  centrifugal- the proximate form of ain endloss tube or

pyanps and analovoys deviees, it is of preil- exlinder, Fhi- casing vests divect]y upon the
A value in emmection with centrifigal - plate 7, .
Paps used for handling aeids and otfer Conneeted diveetly with the easing and
eorrosive ligsids, sueh, fop instunee, ns wre extending ..,.mmuyaq..-.-.-.'ru,...L 0 diselmrygo
employved in sullite works, ‘ prpe 1o The ensing is provided with a slot
My invention further comprehends mieans - 17 having a 2enevnlannulue form, aad merg-
for ?orming and using the liquid packing in i into an aannlage bore 134 amd the casing
a plurality of different ways, dependiog | is further provided: with Jdisk-like bottom
apon the back pressure of n solinn of Bieg- 18, conninqel contrally with which is n sup.
wid forced out by the nmp, ad also upon ! Py pipe 19, This pipe-extends downward i
the speed of the Empe!’or. oy Into bk 20 containing the liquid 21 (o
Stated more specifieall y my invention | e rnised by the P,
comprehends w contrifugs pamp provided | Mounted upont the easing 135 is o (ank 92,
with a stationary casing and a rolary jm- | and conneeted with the Iatter and leading
peller monnted within said casing, andn sta- i clm\'m\'nrdl'\' thevefrom to the Lairk 20 is au
tionary sleeve mounted vigidly upon the cas. | averflow Pipe 28 Located “within the ens.
| ing 15 is an imiwlh-r 21 which is mounted
- roenrely Hpon the revoluble shnft 9, oy
for wamipuluting the flow of the liquidd -~ . | cireling this shafl s o exlimdrvien) seeve 23
erated npon, o as to oppose the feuicney | provided at jts bottom with t bell-shaped
of the lgnid 0 esenpe under pressure by | portiog 26 which pavtinlly envivels the fim-
eonferving upon it o countertendency to ex. r«e“m’. The cylindrion! Woeve 23 nml the
cape in tha opposite divection heenuse of | bell-shaped povtion 2 arn exsentinlly pupty
centrifugal force jimparted to it of the casing, al wmy purpose is to form g
Referenca is to be had to the necompany- | liguid sen? between (hese parts and the vey.
ing drawings forming n puit of this speci- | vluble mcemdwrs they inul«m‘.. The impellor
fication, in which similar charaeters of vof- { aml it shafl it foosely within the bell-
erence indicate corresponding parts in all shape 1 portion 20 of the exlinder 25, s gy
the figrures, A to Jenve a space enciveling the lower end of
Figure 1 is n view part ly in side elevation | the shaft and (he Upper portion of the in-
aml partly in cection, “howing the centrifu- peller, this spnee extending from (e slot 17
eal pup, the supply pipe lending o it, and 1o the open air, s will e niderstom] from
e “diseharge pipe li-mhug away from it, | Fig. 1 The evlinder 25, (he inpeller 24
this view further <howing the impeller, she | and the -l e nve mmde of ln-:_ul nutimony
vevaluble shafi eaveying the same, and the alloy, or otherwise vepderwd aeid-pivinf,  \

#s to envirele the impelley shy £t and means
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vollar 254, of bronze, copper, or other suit-
able mntevial, is detachably fitted into the
upper end.of the eviinder 25, and is provided
with an annular shoulder 25° for holding it
aceurately in position.  ‘This collar 2% iy
especially adapted to stand wear in connee-
tion with acidh ‘That is to say, the impeller
24 and sleeve 23, beeause of the nuaterial of
which they are made, are capable of with-
standing corrosion from the neid wsed, but

when subjected to the action of the acid,.

they are incapable of standing much- wear
due to the rotation of the shaft. The collar
25%,_because of its material, is eapuble of
withstanding considernble wear, even when

snubjected to the action of aecid, 1 li‘n(livllwrcx
y tse-

fore, that the collar 250 is exceeding
ful'in reducing the total amount of 505(1‘“(:-
tion taking place at this point in the mech-
anism, 1 find, moreover, that as n conse-
quence 1 can, by aid of the collur 251, so
reducoe the space between this collur and the
shaft 9 as to greatly cut down the tendency
of air to enter between the cylinder and the
shaft at times when otherwise there might be
more or less tendency for the apparatns to
induct such air, "The redaced annular space
around the shaft, rendered practicable by
the uie of the collar 3% ulso reduces the
amount of energy lost or wasted in moving
the liquid through this annular space, in-
cidental to the circulation of the liquid, as
clsewhere described, '

Removably mounted in-the casing 10 is o
luge 27 which constitutes a elosure member,
Vhen this plug is removed, the tank 22 is
in free communication with the casing 15
through the hole normally oceupied by the

plug. :

Where acids, or other corrosive liquids,
are to be pumped, the various parts ex-
posed direetly to the liguid should bo made
of acidprool muterial,
stond, of conrse, that in handling ncids and
other corrosive liqnids, it is impractieable
to maintain any ordinary packing in a Imln
and it isspartly upon this account thut
desive to form s lifjnid pucking in the pump
above deseribed,

The cperation of my device is as-follows:
The parts being assembled us indicated in
Figs. 1 and 2, and the shaft 9 being turned
by nid of the pulley 10, the impeller 24, ro-
tating with the shaft, creates a partial vacu-
um _in the middle portign of the casing 15
and thereby causes the liguid 21 to travel
upwardly through the supply pipe 19 and

through the impeller 24 and ensing 15, out .

into tho discharge pipe 16 whereby it may
be-raised to n considerable height. Suppose,

now, that the dischirge pipe 16 is quite

short, and that the shaft 9 is running at. o
high 'speed. The lignid being thus acted
upon quite encrgetically by the impeller, is
forced violently” outward through the dis-

the e _
ing quite small, the travel of all the
Jnccontaet with the impeller is outward

ing upward!

It will be under-

charge pipe 16, 'The back pressure due to
\ of liquid in the discharge piim be-
iquid

through the slot -17. It is true that the
back pressuve of the liquid in the discharge
pipe 16 has some tendency to force a portion
of the liguid up through the space between
the sleeve 25 and the shaft 9, but this tend-
ency is ontweighed by the centrifugal mo-
tion of the liquid within, and in contsct
with, the impcfllcr. Hence, no liquid rises
in the cylindrical sleeve 25, ' If, however, the
Flug 27 be now removed, a portion of the
iquid in the casing 16 makes its escape
through the hole previously ocenpied by tﬁ:
plug.  The liquid thus escaping pusses:up-
wardly into the tank 22 and nearly fills the
smne, so as to cause an overflow to take place
through the overflow pipe ¢3.  Since the
level of the liquid in the tank 22 (being
controlluble by the position of the overflow
pipe 23) is higher than the upper end of
the sleeve 23, a portion of the liquid finds its
way downwardly between the sleeve 25 and
the shaft 9.  The centrifugal motion of the
impeller dvaws this portion of liquid down-
ward and thus establishes and nuintains

continuously a cireulation throngh the sleeve

25, That iy to say, liquid is constantly pass-
through the hole normally oc-
cupied by the serew plug 27 and into the
tank 22, thence downwardly through the
sleeve 25 and below the bell-shaped portion

26.and slot 17 to the point whence it started.
“The shaft 0 is thus effectively packed and

sealed by a portion-of the liquid, and to all

intents and purposes is rendered nir-tight

in so fur xd the eseape of liquid is concerned.
Suppose, however, that the dischar.
10 extends upwardly a considerable distance,
and that the head of liquid contained in it
is considerable. In this event the rotary mo-
tion of the impeller is slower than usual
owing to the superposed pressure of liquic{
in the discharge pipe 16.° The back pressure
of this liquid tends to foree W small portion
of the liquid up around the shaft 0, and it
this pressure exeveds a certain limit’ (which

is varied by the speed of the impeller), the

liquid tends, notwithstanding the centrifu
tal fovee affecting it. to rise up around
the shaft 9 and to overtlow from the top of
the sleeve 23 - In this event it is desirahle
to insert the plug 27, thereby cutting off
direet communication from the tank 92 ta
the easing 15, This being done, the liquid
now escapes from the top of the sleeve 23
and, nearly filling ihe tank 22, overflows
through the pipe 93,

Under ideal conditions, the luck pressure
in the dischuege pipe 18 nuy be so balanced
relatively to the speed’ of rotation of the
impeller 24, that « very small volume of
liquid finds its way cither upward or down-
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ward. us the case may be, around the shaft i charged therefrom, said receptacle extending
Ooand the waste of power necessary to form | upwardly to a greater altitude than the top

the Tiguid packing amd to enuse the sime to
seatl, i negligible. A5 n general rale, the
greater the speed of the impeller, the greater
may be the height of the n{ischnr;:c pipe 16,
and consequently. the greater may be the
pressure of the liquid discharged’ throigh
this discharge pipe. the waste of liquid
through the sleeve 23 being maintained at
s awinimam, )

Iaving thns deseribed my invention, ‘T
elain as new and desive to seenpe by Letters
Patent :

L “The combination of a casing provided
with a evlindrvieal wmember, an impeller

revolubly ‘mounted” within said casing, a
shaft fitting loosely into said exlindrical
member and connectd with snid impellae for
the purpese of turning the Intter, n floid
receptacle enciveling said shaft and said cy-
lindrical member for the purpose of storing
W uantity of fluid diseharged
ing by aid of movewents of said impeller,
and menns controlluble nt will for governing

~the flow of said fluid from said casing into
Cthe ~aid veceptacle in order to enable said
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fluid to form a liquid seal between said Cy-
lindeieal niember and said shinft.

2 Ina centrifugal pump, the combinntion
of 4 enming, wn impvl‘ur wonnted thevein,
shinft. oxtending inte said ensing und con-
nected with swid impeller for Guning the
Intter, n receptacle mounted upon suid eusing
and mlupud to hold a small quantity of
liguid discharged from said easing while sid
pump is in action, said liguid thus stored en-
civelimg ~aid shaft where it enters said prunp,
forming a liquid seal for Prcveutiug the
eseape-of ligmd around said shaft, and an
overflow pipe conneeted with snid recep-
tnele for removing excess of liquid contained
within the sane,

3. The combination of 0 pump casing pro-
vided with an opening and fm'tiwr wovided
with o member of substantinlly ('y'limlricul
form, un impeller monnted within seid cny-
ing and adapted when in aetion (o mise o
liguid, nnd nLu to disclnrgo n siall quintity
of said liguid throngh said opening, o shaft
litting loosely into said substantinlly eylin-
drical member ad connected with s im-
peller for the purpese of turning the Intter, n
receptacle mounted upon Anid ensing nnd
connected with said opening for the purpos
of receiving from said opening the fluid dis-

from snid ens-

of said mendwr of substantinlly eylindrieal -

form for gaiding said liguid contained with-

in said receptacle into the space between said
member of substantially eylindrical form

and said shaft in order to form a liquid

senl,

4. The combination of a pump casing pro-
vided with an opening, 1 closure plug de-
tachably fitting into said opening and re-
movable therefrom at the will of ﬁ)e opera-
tor, a supply pipe and a discharge pipe con-
nected with said easing, an impeller mounted
within said easing and adapted to receive a
liquid from said supply pipe.and to force the
bulk of said liquid info snid:discharge pipe
a receptucle monnted upon snid casing and
mlnpted to veecive thevefrom o small quan-
tity of liquid discharged through said open-
ing, n shaft extending into said casing and
connected with said impeller for the pur-
pose of tarning the latter, and means for en-
abling said quantity of liquid contained in
said receptacle to form a liquid senl between
sitid shaft and said easing,

5. I'he combination ot}‘n casing provided
with an opening and further provided with a
substantially eylindrieal portion, an impeller
mounted within said casing, a shaft extend-
ingg through said cylindrical portion and con-
nected with said impeller for turniug the Int-
ter, 1 discharge pipe, and o supply pipe con-
nected with said ensing, n receptacle disposed
adjacent to maid cylindrical portion and in
direct open communication with the interior
of said casing, and means controllable at will
for reversing the direction of travel of 'y
liquid flowing between said shaft and said
cy“indricul portion.

6. The combination of a casing, an im-
peller mounted therein, a receptacle disposed
adjucent to said casing and in communica- _
tion therewith by two paths, for the pu
of permitting interchange of a liquid he--
tween mnid casing and said receptacle, and
menns controlluble at will for closing one
of suid paths in order to reverse the direction
of travel of said liquid,

In testimony whereof 1 have signed my
nume to this specification in the presence of
two subseribing witnesses.

"DAVID WESLEY BLAIR.
Witnesses: :
Warron Ilakmson,
Pinear D, Rovnnaus,



