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

l, ll it'?: it it in it if ?on re'r titly sleeve cycircling the la?t; Fig. '... it kill Will, . Avi Whi.I.Y 131,\ it, is an elevation of the part appearing in it citiz' ti" lite Stitt's, an a resi- Fig. 1: Fig. 3 is a listantially horizital 
li: if the "ity of New York, it 'tigl of it is in the line :..:} of Fig. 1. looking it 
Milit: i. iii the 'tinty it in St New the lirtin if the irriw, all showing r 
Yils, lav i\ "it', 'w a lili' byed ticularly the titside construction of the ('i'i it igil l'iini, which the following pip: aid Fig. 4 is a detail slowing in 
is a full, l ; I'. ; in 'Na't les:ription. r is section the renovable pligr for control 
My itive it it ii''litt's t t "it ri?ing pitc. ling the list large of a lili finitia. pit up it tilt it "...pitti'it larly t, the provision if 'tig, for li?t its of for if i' (iii. s' 'l' iiii pitcling for certain it valle lying the iR picking. 

part thief. Iy sperial purpose wing to (iii; it it with it wall 5 is a ste (, all 
enalile the ''Intriftgat action of the pup resting in the latter is a last lite 7. A 

ipple or veilbalance the ten lency of a hanger Snoint'l pin is plato's', is con 
lili ti "pe between a statinary part : ee til rigilly with the wall'. A rivululla 
: it a 'violille pirt. In the rely privil shaft). Irring a pilley i (), i, journale in 
an es'; pi" fitti which might otherwise, th'arings 11.1.2, variri' by the hangers. 
tile plice wing to the looseness of the rev. At 1:1. air collar's rigidly niliittel on 
ille art relatively to the fixed part. ti' shift in st'rving to slippurt the later. 
While inly invi'ntion is a laptud for ge. At 15 is tal' pil "a-iing living generally 

'ral use in connection with centrifigil the proximit firi i? a 'indless tube or 
pkins and it tial rous evices, it is of pill cyliilir. This 'tising ri-ts lirectly upon the air valai in 'tileetiti with 'et, riftgat plate 7. 
tips usi' for hailing cils it ini inter ("tit 'it (“I liity with the '; sing and 

irrive. iiil slicit for instance, it is 'e 'y'ili wa 'tyli'i'i' 'ri, a liclinigu enplayed insillito works. it" . ''' ('sig is privili'it with a slot 
Sly invention, further couplends eas living a general inniilar frn, and nerg 

for furning and sing the lituit packing in is it it in a lar bore tant the easing 
a plurality of different ways, leptiling is further privili's with , likiki bottolii upon the inel pressure of a collini of liti: i , 'thin'icly rally with which is a sp 
uid forced out by the Byp. all also poin ply pip: 1. This pie 'N tells lownwardly 
the speed of the impeller. into a talk 2) cititaining the liqui 21 to Stitted initore Sisy, my invention ilk"risi'ily the Illip. 
comprehends a contrifugal philip provided i Mointed upon the a sing 15 is a tank 22, 
with a stationary easing and a rotary in- all connet' with the later all leading 
piller inton introl within said casing, a sta- downwardly ther'? roi to the tail () is at 
tionary sleeve mounted rigidly upon thi' ('as- overflow pipe 2:1. It rated within the cas. 
ing an 'xtending upwarly lie roni, so ing is ai in pilli'i' 2 which is no intel 

retirely pion, tly revolullenhafi ). En ciriling this shift is a cylirical sleeve 25 
priviled at is, hit to with ell-shaped 
Mortion its will rtially 'i'i'ils him. 

for innipulating the flow of the liquid - 
eit pil, it as to oppose the "itivity 
of the fill to "r" titler prisir ly . . . . . . . ' 
: Infering it a contertei Ilicy to es: ISIS The cyliilri'a sleeve that the "apei toppirit direction leciuNiu of billiapel Mitil 21 ai' ('sn'tilly. It i:(litrifiigal force itiparted to it. of the casing, an Iy pirpose is to for a 

Reference is to be had to the accompany. liquid Neill tween their raid the rev 
ing ilrawings forming a part of this speci lilieill's they inline. The inteller 
fication in which siniilar claraters of ref. It is slin? ?it lily within the pell erenge indicate corresponding parts in all ship portion 2; if i lyinli'i' 25, he als 
the figures. to leaveat pick 'ncircling the lower ent of Figiri 1 is a view partly in sile elevation the sha fail the airportioli i? ti: iii. in parly in sittin, showing the centriful pelli', this since 'x telling frti lie slit 17 gal inp, the sipply pile leiling to it, nd it hit is, iiii', is will talent frt tlu lishing pipe R. away fruin it, Fig. . . The cylind.'" .. lie in Miller 2 
this view frther hiwing the inipeller, lic and the la?t :, it r" inli' i? k"; initially revolible shaft carrying the sani, and the alloy, or otherwise 'itlerel acili Hof. A 
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collar 25, of bronze, copper, or other suit 
alle interial, is let ally fitti into the 
upper end of the cylinder 25, and is providel 
with an annular shoulder 25 for holding it 
accurately in position. This collar 25 is 
especially adapted to stand wear in 'tone:- 
tion with acid. "That is to say, the impeller 
24 and sleeve 25, because of the in laterial of 
which they are male, are capille of with 
standing.orrosion from the cil used, but 
when subjected to the action of the acid, they are incapable of standing nuclhi wear 
due to the rotation of the shaft. The collar 
25, because of its material, is capable of 
withstantling considerable war, even when 
subjected to the action of acid. ESS: 

y use fore, that the collar. 25 is SSS ful in relucing the total anoint of destruc 
tion taking place at this point in the mech 
anism. I find, moreover, that its a const 
quence can, by aid of the collur 25, so 
reduce the space between this collir 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 night be 
inore or less tendency for the apparatins to 
indict such air. The redici'i annular space 
around the shaft, renderel practicable by 
the use of the collar 25, also reduce the 
in unt of energy lost or withted in noving 
the liquid through this nnnular space, in 
cilental to the circulation of the liquid, as 
elsewhere described. 
lemovably into inted in the casing 15 is a 

lug 27 which constitutes a 'lost receiler. 
When this plug is renovel, the tank 22 is 

in free coinmunication with the casing 15 
Eigh the hole normally occupied by thc 
l, 

p Where acids, or other corrosive liquids, 
are to be pumped, the various parts ex 
posed Esty to the liquid should bo nude 
of acidproof in a trial. It will be under: 
http(xl, of coli'84, that in lanlling acids in 
other corrosive liquids, it is in practicable 
to maintain any ordinary pucking in a R" 
and it in partly pitlis, account that 
desire to fin liliil picking in the pinp 
above list:lilxi?t. 
The peration of my device is as follows: 

To parts being assebled as indicated it 
Fig.1 and 2, and the shaft) being turned 
bynid of the pulley 10, the impeller 24, ro 
titing with the shaft, creates a partial vacu 
un in the niddle portion of the casing 15 
and thereby causes the liquid 21 to travel 
upwardly, through, the supply pipe 1 and 
through the inpeller 24 and casing 15, out . 
into the discharge pipe 1 whereby it inay 
be raised to n considerable height. Suppose, 
inow, that the lischarge pipe 16 is quite 
short, and that the shaft is running at 
high speed. The liquid, being this acted 
upon quite energetically by the impeller, is 
forced violently outward through the dis 

the her 
ing quite small. the travel of all the 

of lilil in lie discharge t le: 
iquid 

in contact with the impeller is outward 
through the slot 17. It is true that the 
back presstre of the liquid in the discharge 
pipe it has some tendency to force a portion 
of the liquid up through the space between 

charge g 10. The back pressure due to 

the sleeve 25 and the sift 9, but this tend 
ency is outweighed by the centrifugal mo 
tion of the liquid within, nidinontact with, the impeller. Hence, no liquid rises 
in the cylindrical sleeve 25. If, however, the 
E. 2 be now removed, a portion of the 
iquid in the easing 16 makes its escape 
through the hole previously occupied by E. 
plug. The liquid this escaping passes up 
warly into the tank 22 an ES fills 
sline, so as to cause an overflow to take place 
through the overflow pipe 93. Since the 
level of the liquid in the tank 22 (being 
controllable by the position of the overflow 
pipe 23) is higher than the upper end of 
the sleeve 25, a portion of the liquid finds its 
way downwardly between the sleeve 25 and 
the shaft 9. The centrifugal motion of the 
impeller draws this portion of liquid down 
ward antil thus establishes innd nuintains 
cuntinuously a circulation through the sleeve 
25, That is to say, liquid is constantly.pass 
ing upwardly through the hole normilly oc 
cupied by the screw plug 27 and into the 
tank 22, thence downwardly through the 
sleeve 2 and below the bell-shaped portion 
2 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 far by the escape of liquid is concerned. 
Suppose, however, that the discharge pipe 
16 extends upwardly in considerable distance, 
and that the hend of liquid contained in it 
is considerable. In this vent the rotary mo. 
tion of the impeller is slower than usual 
wing the supernod sire of liquid in the disclarge pipe 16. The lunck pressure 

of this liquidterils to free smallportion 
of the liquid up around the shaft (, and if 
this pressure exceeds a certain limit (which 
is varied by the spel of the impellei), the 
liquid tends, notwithstanding the centrifu 
gal force affecting it. to rise in around 
the shaft ) and to overtlow from the to of 
the sleeve 2; ' In this event it is desirable 
to insert the plug. 27, thereby cutting off 
direct communication from the tank 2 tn 
the casing 15. This being done, the liquid 
Jhow escapes from the top of the sleev, 25 
al, nearly filling the tank 22, overflows 
through the pipe 23. 
Under ideal conditions, the lack pressure 

in the lischarge pipe 1 nay be so halanced 
relatively to the speed of rotation of the 
impeller 24, that a very small volume of 
liquid finds its way either upward or down 
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ward. as the case may be, around the shaft largethere fron, said receptacle extending 
!, and lie waste of power necessary to form wardly to a greater altitude that the top 

of sail neiller of sustantially cylindrical . titli il lig all to cit is the sn't 
suit. is a 'ligible. .Vs a general rule, thi 
greater the speed of the impeller, the greater 
may be the height of the E. pipe (5, and consequently... the greater may be the 
pressure of the liquid lischarged through 
this lischarge pipe. the waste of liquil 
through the sleeve 25 being maintained at 
a lirainian. w 

laving this described my invention, I 
claim as new it in lesire to strely it ter's 'at'int: 

1. The coulination of a casing provided 
with a cylinulirical enlier. an in peller 
I'volt illy not intet within sail casing, a 
shift fitting itsely it said cylindrical 
neisenfront. With sil in pella" for 
the pilipse of tarning the later, a fluid 
receptacle encircling said shaft and said cy. 
lindrical member for the purpose of storing 
a cilantity of flict list'harget fron said 'as 
ing by aid of novel'ents of said in peller, 
and lies ('ontrollable at will for governing 
tle low of said flil from it it "asing into 
the sail receptacle in order to enalules:til 
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fluid to for a liquid seal between said 'y- 
lin litical neller anal said sla?t. 

2. In it "entrifugal pinp, the 'onlbinition 
of a 'aning, it in belli'i' on intel the rein, it 
htlift ('stiling it is rail ('i sing and co 

''tect with sii in killer for ling the 
lattei'. rectacle no intel upon sail using 
incladiatel to holl a small antity of 
liil lischargel fron sail casing while said 
inp is incio, said liquid thus streal en circling sail shaft where it enter's said pulp, 

furning a liquid seal for PEN the 's'ape of liquid arold said shaft, a nil an 
overlow pipe connected with said recep 
tacle for removing excess of liquid contained 
within the sani. 

. The 'ombination of a punip easing pro villel with an opening and AE provilel 
with a member of sulbstaitially cylindricul 
form, an impeller nointed within said cus. 
ing all less when it action to raise a 
listiidad also to disling animall quithntity of said liquid through said opening, a shaft 
iting lously into sail sulbstantially cylin 
drical menal' and connected with Siti ini 
peller for tlit purpose of turning the latter, a 
ret'eptacle Iotiatel upon Gif ('asing and 
'onnected with sail opening for the purpose 
of r('eiving fron said opening the ?lid list. 

form for guiling sail liquid contained with 
in sail receptacle into the space between said 
thenber of substantially cylindrical forIn 
and sail sihaft in order to form a liquid 
seal. 

4. The combination of a pulp easing pro 
vided with an opening, closure plug de 

Teo tachally fitting into said openin 
novable ther from the will of i opera 
tor, a supply pipe and a lischarge pipe cont 
neited with sail casing, an impellermounted 
within said casing anil a lapted to receive a 
liquid from said supply pipe and to force the 
bulk of said liquid into said discharge pipe a ''''pticle: not ited pun said casing d 
in lit to '''live ther from a hill tail tity of liquid disclarged through said open 
ing, a shift extending into said casing and 
connected with sail inpeller for the pur 
pose of turning the latter, and means for en 
alling said quantity of liquid contained in 
said receptacle to form a liquid seal between 
sail shaft an said casing. 

5. The combination f casing, provided 
with an opening and further provided with a substantially cylindrical portion an impeller 
not inted within said casing, a shaft extend 
ing through said cylindrical portion and con 

s is, snil it's f y lat c1", it is a 'ge pit, it a supply plpe cons it with EE EE 
adjacent to Raid cylindrical portion and in 
direct open communication with the interior 
of said easing, and means controllable at will 
for revering the direction of travel of 
liquid flowing between said shaft and said portion. 

6. The combination of a casing, an im 
peller mounted therein, a receptacle disposed 
adjacent to said casing and in communica 
tion therewith by two paths, for the purpose of permitting interchange of a liquid be 
tween haid casing and said receptacle, and 
means controllable at will for closing one 
of said paths in order to reverse the direction 
of travel of said liquid. 

In testimony whereof I have signed my 
Iname to this specification in the presence of 
two hiliseribing witnesses. 

DAW) WESEY BAIR. 
Witnesses: 

WAiroN IIAkIrison, 
Pi Tai D. Rota Aus. 
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