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The present invention relates to shaft seals 

3 Claims. (C. 286-1) 

for centrifugal pumps which are designed to op 
erate at considerable velocities and adapted to . 
handle corrosive fluids. 

In the case of pumps which handle acid-con 
taining solutions and which involve an impeller 
secured to an overhanging shaft, it becomes nec 
essary to prevent the creepage of the fluid from 
the position of the impeller along the surface 
of the shaft, because unless such creepage is 
blocked the acid-containing liquid might reach 
the bearings on which the shaft is journaled. 

it will be understood that in pumps of this 
character those parts which come directly into 
contact with the liquid are made of a non-at 
tackable metal such as silicon iron, but metal of 
this character is so hard that it is practically un 
machinable. Those parts that require finishing 
to size are necessarily made of a machinable 
metal which is subject to attack by the acid and 
for that reason the contact of acid with those 
parts must be avoided. 
While a number of Seals to prevent creepage 
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2 
phragm which serves to prevent longitudinal flow 
or creepage of the liquid. 
The invention will be better understood when 

reference is made to the following description 
and the accompanying drawings, in which: 

Figure 1 represents a fragmentary longitudina 
sectional view of the improved seal as applied to 
a typical form of pump, his view is taken ap 
proximately along the line -f, in Figure 2 and 
looking in the direction of the arrows but some 
What enlarged; 

Figure 2 is a transverse sectional view of the 
structure shown in Figure 1 taken along line 2-2 

5 
and looking in the direction of the arrows. 

Referring more particularly to Figure 1, refer 
tence character generally designates the casing 
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of a centrifugal pump of the double walled type, 
the walls being indicated at 2 and 3 respectively. 
The casing terminates at its periphery in a volute 
chamber to which the outlet conduit (not shown) 
is connected. A large cylindrical portion 4 which 

of liquid have been proposed in the art, many of 
them are unsatisfactory for different reasons, 
mainly due to the fact that they begin to wear 
after a short period of time and unless immedi 
ately adjusted or repaired allow small but in 
portant amounts of fluid to get past the seal and 
damage the shaft, bearings, or other attackable 
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3. 

parts. Still other types of seals are of compli- . 
cated construction, hard to assemble, and diff. 
cult to adjust and to replace. t 

communicates with the interior of the casing 
serves as the inlet conduit, as indicated by the 
arOW. 
The central opening through the cylindrics 

portion 4 may have a curvilinear surface as indi 
cated at 5 and there is secured to this surface a 
plurality of equidistantly disposed longitudinally 
extending guide ribs or lugs 6 which serve to pre 
vent swirling or eddy current motion in the fluid 
as it enters the casing. 
The front wall 2 of the casing has a fiat inner 

'... surface against which the blades of the impeller The fact that the pumps which handle acid 
containing liquids usually involve fairly heavy 
impellers and are operated at considerable veloc 
ities, also enhances the difficulties of affording 
complete obstruction to creepage liquid without 
entailing undue friction or excessive wear. 
The primary object of the invention is to pro 

vide an improved form of seal structure and par 
ticularly one which employs only relatively sim 
ple parts and wherein adjustments to take up 
wear may be readily effected. 

Still another object is to provide a seal struc 
ture which is particularly adaptable to high pres 
sure pumps involving impellers which travel at 
considerable speeds and in which even the slight 
est amount of liquid being delivered by the pump 
is prevented from creeping along the shaft from 
the impeller casing. 
These objects are attained in brief by employ 

ing a graphite seal member for providing the ob 
struction of radial flow of liquid and replacing 
the usual type of packing ring by a flat dia 
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have a running clearance, while the other or 
rear Wall 3 of the casing takes on a conical shape 
which provides a bearing surface for the rear side 
of the impeller. The latter may include a cen 
trally disposed radially extending web element . 
positioned approximately midway between the 
KG and 3, the Web being carried on a centara 
hub 8. 
A plurality of equidistantly disposed vanes or 

blades 9 are secured edgewise to the front side 
of the web 7. These blades usually take a 
curvilinear shape and have a running clearance 
against the inner face of the front wall 2. Ex 
tending rearwardly from the web there is an 
overhanging flange or lip portion fo, this por. 
tion terminating in an annular extension 
which together with the hub 5 forms an annular 
recess 2. There are a plurality of blades 3. 
Secured to the web and equidistantly positioned 
about the recess 2 the purpose of these blades 
being to provide a suction effect at the rear 
of the impeller. A number of openings 4 are 

  



thereof to serve as a seal. 

& 
coared EEGigi kae Wei in ordes that he leak. 
age to which resches the recess 2 and is 
placed under pressure by the blades 83 ray pass 
p tarogi tie openings and joir the nail body 

of liquid which is being forced out of the pump 
by the sain blades 3. 

the Seb eigteads to the left in the form of 
3 cylinder S and the cylinder terminates at 
its left had end in an enlarged or flange por 
tion ($ which forms one of the sealing surfaces. 
. The hub and the cylinde are cored to 
leave a relatively large recess in order to 
lighten the weight of the peller and also to 
provide a structure by which the impeller is 
secured to its shaft, 
The fiange portion 6 is provided with a cen 

gally disposed opening 8 for tightly receiving 
3, iner A. This liner is hollow and the right 
hand end thereof has a configuration such as 
Sugiy to it, the are surface of the spherical 
hub portion 8. The liner 9 is threaded over 
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é, 
in line with the left hand surface if ille É::i5:g 
element 23 but as ghovyn o the drawings, the 
bearing nemes projects sightly riore to the 
left and tile purpose of this is to Eccoli ?ociate 
wear as trie purg is beirig used, 

Directly adjacent the left hand surface of 
the enlarged portion 25 and the sealing menijer 
23, there is a packing washer 28 which may 
be made of several thicknesses of rubicarized 
cloth. This washer has an inner diarieter SOme 
what larger than the shaft and art outes diarie 
ter of approximately the sane size as the ez 

s 

a partion of its length to receive the threaded 
e.g. 2 of the driving shaft 2. The letter is 
provided with a shouldered portion 22 which fats 
tightly within the line or sleeve 9 as shown 
or he direWings. 
While the structure described up to this point 

oxerates quite effectively as a pump when the 
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shaft 2 is rotated by an electric motor (not 
story), it has been found that notwithstanding 
tie presence of the vanes 3 slight amounts of 
iii. 3 is eiyag andled by the pling iiiewitably 
finds its 'Way by creepage over the shaft, in 
order to cyoid this greepsge it has been pro 
cgi?d i: 3; spicy a graphite sealing ring which 
k: ;3 gigs is, the left land surface of the fia. Inge 

is tige (se of the fuid which ends to flow 
is: is is aiiai direction, and in addition a kiig 
rings have been proposed to block any part of 
$8 cy":sps.ga at that, teads to flow in the ioragi- i. 
Sudinal direction. While such a structure is 
Coynpletely gatisfsctory in operation the airenge- . 
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inent is somewhat complicated, particularly as 
regards the use and adjustment of the packing 

gS. 
In accordance with the present invention 

propose to discard the packing rings entirely 
and to use in their place a washer of packing 
material and to secure the washer at its peripher 
eral edge, leaving the inner annular portion 

It has been found 
in practice that the Washer is not only less 
expensive than the use of two or nore packing 
rigs, but in addition is more effective in pro 
viding an absolute blocking effect for the fluid 
which tends to move lengthwise between the 
various parts of the seal at the rear of the 
impeller. 
Thus, the shsf: 2S and all other parts which 

are subject to attack by the acid-containing fluid 
winich is being forced into the volute chamber 
by the impeller &re completely protected from 
such fluid. Directly adjacent the fierage portion 
a of the impeller there is a sealing ring 23 
of 3 self-lubricating material such as graphite 
which loosely surrounds the shaft. and has a 
diameter substantially equai to the diameter of 
the flange portion 8. 
The conically shaped rear waii S of the cas 

ing is extended in the longitudinal direction to 
for a cylindrical member 2, which terminates 
in an enlarged or humped portion 25. The cyl 
inder 24 has an interior diameter such as to 
receive the sealing member 23. The left hand 
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larged portion 25. he washer 2G ina; he 343, 
mented or otherwise secured to the sealing rig 23. 

In order to apply longitutiai iressure 883.S. 
the inner annular portion of the washer 26 theres. 
by forcing the sealing ring 33 to tie righ, 2. 
flanged retal ring 2 which fits ioosely ove: 
the shaft 2 may be provided. This ring has 
a flat annula, Surface which ears against the 
washer 28. Pressure is applied to the ring 2 
by means of a plurality of springs indicated at 28. 
There is a fairly thick ririg generally desig. 

nated by 3 surrounding the shaft 2 bit spaced 
therefron, this ring having longitudinally sai: 
radially extending portions S and S2 respec 
tively. The horizontal portion is provided with 
three crimore openings equidistantly spaced abou; 
the periphery and counter-bored from the right; 
hand face in order to acconiaodata tie coir. 
pression springs 28. The right, hand; erad of these 
Springs, 383rs against tie flat surface of the sigg 
member 2. So as to force the said aernber against 
the Wasiaes' 88, which in turn applies pressia's 
between the sealing ring 23 and the sealing Sur. 
face of tine flange é. i”he force exerted by these 
springs may be adjusted by means of a plurality 
of set screws 38: winigk are largeties it is is: , 
in and eid of the rigg 38, The springs 28 to 
gether with the ad3 stable set screws 33 serve 
to provide a yieldable contact between the pack 
ing washer and the sealing ring. This, in tre, 
causes the sealing ring 23 to yieldingly contact 
the flange portion 8. 
The member 36 may be secured in place oy oe 

ing bolted as indicated at 35 or in any other 
nanner attached to a split ring 36. This split 
ring has an interior configuration such as to fit 
OVer the hump portion 25 of the casing, and the 
two halves of the ring may be secured together 
by a pair of oppositely disposed clamp bolts 3 
which pass through lugs 38. 

It is apparent that when the set screws 33 have 
been given proper adjustment the ring 2 is 
caused to move to the right to compress the 
packing ring 26 and to move the sealing ring 
25 more tightly against the flange 6. Conse 
quently, by regulating these various adjustments 
it is apparent that as much or as little contact 
pressure can be exercised as desired at the junc 
tion between the sealing ring and the flange. 
Thus, any liquid that tends to flow to the rear 
of the impeller and is not sucked upwardly by 
the blades 3 into the openings 4 is immedi 
ately blocked from passing radially downwardly 
between the Sealing ring 23 and the flange 8 

is also blocked from creeping longitudinally 
along the outer periphery of the sealing ring 23 
because the packing ring 26 constitutes an effec 
tive barrier at this point. 
Thus, all possible passageways for the leakage 

liquid to pass from the rear side of the impeller 
to the bearings in which the shaft 2 is journaled 
are completely stopped by the combination of 

strface of the enlarged portion 25 is not directly is the packing washer 26 and the sealing ring 23. 
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mounted on the shaft, said casing having a cylin ages, he use of the packing washer 28 is quite 
eg affective in preventing longitudinal creepage 
of the liquid as is the use of packing rings, which 
are not only more expensive to make it also re-e. 
quite a more expensive structure to accommodate 
the rings, it will be understood in this connec 
tion that the packing rings usually necessitate 
annular recesses of proper dimensions and suits 
able positions, but no such expense is incurred 
by the use of a packing washer because the Outer 
edge of the washer is entirely free from contact 
gag the metal and the washer is securely held by 
compression between the ring 30 and the flange 
2. It is also apparent that the use of the pack 
ing washer provides a construction which is not 
only simple to fabricate but in addition is easy 
to install, dismante, and reassemble. 

I will be understood that ai of these parts of 
the structure shown in Figure which come di 
rectly into contact with the acid-containing fluid 
being pumped at the impeller are made of a non 
attackable raaterial such ag silicon iron. The 
renaining parts, which constitute the seal, may 
be made of ordinary steel or iron since by reason 
of the in proved combination of parts, including 
the packing wagier and the gealing ring, posi 
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drical member surrounding said sealing ring, said 
member having an enlarged end portion, a thick 
ring surrounding said shaft having longitudinally 
and radially extending portions, a flexible washer 
surrounding said shaft, means engaging said 
radially extending portion and said enlarged end 
portion for clamping said washer between the 
enlarged end portion of said member and the 
radially extending portion of said thick ring, the 
radially inner portion of said washer engaging 
said sealing ring, said longitudinally extending 
portion of said ring having a plurality of open 
ings facing said washer, springs in said openings 
acting to force said Washer and said sealing ring 
along said shaft to cause engagement of the seal 
ingring with said part, the other end of said seal 
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ing ring normally extending beyond the enlarged 
end of said member and in the direction of said 
thick ring whereby to initially cause deformation 
or bending of said washer to offset the radially 
inner part of said washer from the Otter clamped 

' portion in a direction away from said shaft part, 

'tively none of the acid-containing fluid can ever 
ge&c those parts made of a workable and there 
fore attackable material. 
While the apparatus herein disclosed and see 

scribed constitutes a preferred form of the inven 
tion, yet it is to be inderstood that the apparatus 
is capable of rechanical alteration without dee 
parting from the spirit of the invention and that 
a sch, inctifications as follow within the scope 
of the &pgrade ears greate disd to be in 
cided hereira. 

Having thus fully described any investion, what 
claim as nevy and desire to secure by 
Ster, g: 

. A sea including a casing, a shaft, said seal 
comprising a seating ring surrounding the shaft 
and having a glide adapted to bear against a part 
mounted on the shaft, said casing having a cyline 
drea member surrounding said seating ring, said 
member having an enlarged end portion, a thick 
ring surrounding said shaft having longitudnally 

SS 

and a flanged ring surrounding said shaft and 
interposed between the ends of said springs and 
said washer. 

3. A seal including casing, a shaft, said Sea 
-comprising a graphite sealing ring Surrounding 
the shaft and having a side adapted to bear 
against a part mounted on the shaft, said casing 
having a cylindrical member surrounding said 
sealing ring, said member having an enlarged end 
portion, a thick ring surrounding said shaft have 
ing longitudinally and radially extending por 
tions, a flexible washer surrounding said shaft, 
means engaging said radially extending portion. 
and said enlarged end portion for clamping said 
washer between the enlarged end portion of asid 
member and the radially extending portion of 
said thick ring, the radially inner portion of said 
washer engaging said sealing ring, said longitul 
dinally extending portion of said ring having a 
plurality of openings facing said washer, springs 
in said openings acting to force said washer and 
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and radially extending portions, a flexible washer 
grounding said shaft, means engaging said 
redaily extending portion and said enlarged end 
position for claraping said washer between the 
enlarged end portion of said member and the 
radially extending portion of said thick ring, the 
racially inner portion of said washer engaging 
gas gearg ring, said agitudinally extending 
portion of said ring having a plurality of openings 
facing said washef, springs in said openings acts 
gag to force said washer and said sealing ring 
acTaggadi ghaft to case engagement of the sea 
ing ring with said part, the other end of said 
gesang ring ornally extending beyond the ea 

SS 
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2arged end of said member and in the direction. 
of Ethick ring whereby to initially cause des 
fortination or bending of said washer to offset the 
sity inner art of said washer from the outer 
(Reaped portii is , direction Way from said 
gear. 

2. A 8aa inciting a casins, a shat, said Sea 
83ragging & aegig ring surrounding the shaft 
agai Svitags, as disasted to bear against a part 
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said sealing ring along said shaft to cause ene 
gagement of the sealing ring with said part, the 
other end of said sealing ring normally extending 
beyond the enlarged end of said member and E. 
the direction of said thick ring whereby to Eile 
tially cause deformation or bending of said 
washer to offset the radially inner part of a 
washer from the outer camped portion a gy 
direction toward said springs, and means for no 
dividually adjusting said springs. 

MORTMR. E. E.C. 
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