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SCREW FEED ‘CENTRIFUGAL PUMP

Leonard M. Nechine, Highland Park, Tll., assignor, by
mesne -assignments, to Food.. Machmery and Chemical
‘Corporition, Chicago ‘Punip. Conjpany Division, San
. Jase, ‘Calif., a <corporation -of ‘Pelaware

Filed Nov. 1, 1954, Ser. No. 465,935
15 Cldins. (CL'103--88)

“This invedtion re‘lates to 2 sétew feed centnfugal ‘Pump
for, pumpmg 11qu1ds cofitaining solid or serlisolid niste-
fials and is partlcularly concerned ‘with means for com-
minuting ‘the ‘solid ‘or “semisolid thaterial as it is being
pumped along with the liquidl, to prevent ¢logging of ‘the
puinp.

The pump is desigred. particularly for pumpmg of
sewage ‘and ‘the ‘concomitant “comininution . of the larger
sewage solids, ‘but ‘is. capable of ;generdl use ‘wherever ‘it
is necessary. to puinp ‘any liquid Wwhich contains salid .or
seisolid ‘material and comiminute ‘the solids.

“In .sccordance ‘with ‘the _present ‘iiverition, *the ‘pump is
provided ‘with ‘a screw ‘conveyor ‘in..advance of ‘the im-
peller, .and the screw conveyor is provided with Hardened
screw ‘flites which ‘cooperate. with Hardened axial shear
bais ‘to commiinute “a “sibstantizl propomon ‘of ‘fhe solid
and “séihisolid material icontained. in ‘the. sewage “Or ‘other
lighid being pumped.. The 'screw conveyor is ;also ;pro-
vided “with “akial Fibs Which ‘serve to ‘throw ‘the ‘solid -and
- sémisolid .matetials ‘towaids “the Cuitifig  members. A

sedling meniber ‘is, provided at-one.end of the screw con-
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Flgure lisa front glevational View. Qf a pump embody-
ing the’ mven’uon, .

Fig. 2 is a“top plan view of the pump shown ‘in Fig.
1;

‘Fig. 3 is a.cross sectional view of the pump, taken
along ‘the lihe 3—3 of Fig. 2;

Fig. 4 is ‘'a cross sectional view, taken:' substantially
long the line 4—4 of ‘Fig. 3 ‘and showing the rotating
involute curved rotating ‘blades in dotted lines;

Fig. 515 "a cross secnonal view, taken .along line . 55
of Fig.'3;

‘Fig.. 6 is a cross sectl.onal view, ‘tdken along line 6—6
of Fig. 3;

TFig. 7.is 'a ‘¢ross sectional view, taken along hne 7--7
6f ‘Fig. 3 showing ‘the ‘cog-shaped ‘flange for preventing
abrasive ‘bearing ‘liguid from entéring ‘the sealing mem-
ber;

‘F1g '8 18 a view, partly in .section and partly in ele-
vatlon, showiiig the subassenibly of parts partially re-
mioved from the staflonary ‘support. and discharge casing;

“Fig. '9 *is a :top view ‘looking ‘downwardly from the
plane 99 of Fig.’8, and ,pamally ‘broken away to show
the ‘miin plpmg eonnections;

’Flg 10 is-a‘front elevatlon ‘of 'the plate atjacent and
to ‘the 1eft ‘of ‘the impéller, .as viewed in Fig. '3;

_‘Fig. 11'is a front elevation of the impeller face, Jook-
ing to. the nght ‘as Viewed .in ‘Fig.3;'and -

Fig. 12'is a-detail perspect1ve view of ‘one of the axxal
shear"bars positioned ‘in the conveyor housing ‘to coop-
erate with the screw flutes. of the screw conveyor to.cut

~ the 'solid ‘and “semisolid material flowing, through-the con-

35

veyor to prevent entrance of abraswe beanng 11qu1d or .

pump A cog—shaped ﬁange is prov1ded ad;acent the seal-
ing fifember to prodice a pumping dction tending to iripel
the liquid towards the screw .and theréby prevent-the .eii-
tratice of ‘abrasive bearing . ‘liquid or fine cloggm‘r ma-
tetial into-the sealing rjember.

“The.semi-shrouded impellér is provided with hardened
clitting flutes adapted to coopérate with fixed flutes on ‘an
adjacent plate to. provide ‘a ciitting or ‘shearing action on
any solid, ‘semisolid or strirgly aterial which iight
enter bétween the. impéiler and ‘the; plate. “The plate. ad-
jacent: ‘the’ 1mpeller has a surface poftion “flush with ‘the
fixed -flutes 'to ‘incréase the efﬁmency of the courter-
pumpmg action “induced by ‘the 1mpeller fliites - and .also
to ‘aid in ‘preventing “the “entraince of ‘material into .the
lower pressure stufling box area.

‘Ariother feature:of the puimmp'is that the,ptincipal wear-
ing “parts have renewable suffaces and can ‘be -removed
without affecting the.conmection of‘the, principal parts to
the .suction and - discharge pipe lines through which .the
liguid 'is ‘brought to, the pump ‘and through which ;the
liquid is .discharged from the pimp. “The various parts
are ‘arfdnged ‘into three -subassemblies -which .may be
readily removed to leave the stationary support and.suc-
tion ‘Housing, 2nd the discharge casing, bolted tagether
with "all the ‘rémoviable wearing..surfaces .removed .and
with the piping .connections .unbroken. This .arrange-
ment- facilitates .replacément .of ‘any worn ,part that re-
quires replacement.

The structure by means of. whlch thesabove-mentioned
and-.other _advantages -of, the -invention  are -attained will
be described .in the.following specification; taken in.con-
junction with .the -accompanying drawmgs -showing -a
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veyor :to ‘the meeller

Referting‘to- the. drawmgs the reference numeral 2 in-
dicates 'a “stationary - support "and _suction ‘housing which
is'secured-to-a suitable’ floor ‘by bolts 3, or the'like. .An

‘intake ‘pipe 4 (F1g ‘§) is ‘integral w1th ‘housing 2. A

discharge casing 5 is secured to housing 2 by bolts 6 (Flg
3). A ‘bracket'7-is secured-to‘the opposite side of dis~
¢harge ‘housing ‘5''by ‘means ‘of bolts-8. ‘A ~bearing cap
9 (Fig. 3) -secured-to the ‘end :of bracket 7 by means of
bolts ‘10 has an ‘operiitig 11 1o recéive a shaft 12, Open-
ing°1i'is provided ‘with a-grease seal 43 ‘which fits closely
around -the shaft. ‘Bearing cap 9 is provided :with a
grease fitting 14-and a dram plug 15. ‘Shaft 12 is offset

near-the bearing ‘cap, “as-indicated -at ‘16, Fig.’3, and a
ball bearing -asseiibly ‘17 is ‘mounted on 'the shaft be-
tween -offset ‘16 and a ‘lock -nut 18, - The “ball” beafing
assembly ‘takes both -radial “and -thrust ‘loads.

‘Shaft 412 “is ‘provided “with -another “offset 19 ad]acent
diséharge housing “5. A "hardened remewable ‘wearing

.- Sleeve ‘20 ‘mounted- on -the-shaft -abuts offset. 19 at one

55

end. "The -other ‘end -of ‘$leeve ‘20 is ‘held in place’ by a
spacer'21 which-dbuts -a' flinger 22-at its other end. . The
fhnger is’securéd-to- shiaft 12 by-a bolt'23. 'The bracket
7-is provided with-a cylmdncal flange 24 which is spaced

* outwardly* from ‘sleeve 20, "‘The-space between sleeve 26

60

65

preferred ~illustrative - embodlment of the mventlon -in

which:

and ‘flange 24 ‘is *filled ‘with packing 25 which is held in
place*by-a gland 26 at-one-end -and a sealing ring' 27 at
the-other-end.

Awear pldte 28'is'seeured-to‘the face: of ‘bracket 7 by
means :of bolis 28, ““Wear :pldte '287is ‘positioned -adja-
cent:the:rear:face ‘of impeller 29 :which:is keyed tocshaft
12 so dsito rotate therewith :and is “kept from :longi-
tudindl. movement ‘towards: plate *28 : by :means-of ‘a:lock
nut: 30:threaded onto:threads 31 cution:the outer surface
ofsshaft :12 -adjacent . offset 19, A -plurality-of involute
curved iflutes 32 -extend laterally “from the ‘rear -sufface
of .impeller29. . A portion.of-wear ‘plate :28is:4lso- pro-

o vided:with involute-curved flutes:33-which-arefixed and

are-adapted to cooperate with: flutes 32, which rotatewith
the :impeller, :to:comminute :any-solid-'or “semisolid - mte-
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rial which may enter between the wear plate and the im-
peller. Another portion 34 of wear plate 28 is flush with
the fixed flutes to provide a sealing surface to increase
the efficiency of the counter pumping action induced by

flutes 32 and to aid in preventing the entrance of material

into the lower pressure stuffing box area. -

A screw conveyor 35 is keyed to shaft 12 adjacent one
edge of impeller 29. The screw conveyor is provided
with screw flutes 36 for carrying the liquid towards im-
peller 29 and axial ribs 36’ to throw the solid and semi-
solid materials towards the cutting members. The other
end of the conveyor is held against longitudinal displace-
ment by a lock nut 37 threaded on to a thread 38 pro-
vided on shaft 12 adjacent the end of suction housing 2.
The end of shaft 12 extends beyond screw conveyor 35
and is journalled in a bearing 39.

Suction housing 2 is provided with a removable liner
40 secured at one end to a wear plate 41 by bolts 42.
Renewable cutting blades 43 are secured to liner 40 by
means of bolts 44. The cutting edge of blade 43 co-
operates with the outer edge of screw flutes 36 to com-
minute any solid or semisolid material carried by the
liquid flowing from intake 4 to impeller 29. As conveyor
35 is rotated axial ribs 36’ provide a centrifugal action
in the liquid that tends to throw the solid and semisolid
material in the liquid towards cutting blades 43 even
when the flow is low, and thereby facilitate the com-
_ minution of the solid and semisolid material whenever
any liquid flows towards the impeller. A throat cutting
ring 45 is mounted within the center aperture of wear
plate 41 and cooperates with screw flutes 36 adjacent
the impeller to comminute solid and semisolid material
in the liquid.

A labyrinth sealing plate 46 is secured to the opposite
end of liner 40 by means of bolts 47. The space adja-
cent the sealing labyrinth is packed with hard fibrous
grease. In order to prevent the liquid from flowing into
the sealing labyrinth the screw conveyor 35 is provided
at its end adjacent the labyrinth with a sealing impeller
comprising an integral cog-shaped flange 49 having a
scalloped peripheral surface which creates a turbulence
at that point tending to throw the liquid outwardly to-
ward flutes 36, and thereby keeps the liquid from enter-
ing the joint between the inner edge of plate 46 and lock
nmut 37. A bearing retaining plate 50, which encloses
bearing 39, is secured to the end of liner 40 by means
of bolts 51 which pass through labyrinth 46. A grease
fixture 52 is secured to the bearing retaining plate to
lubricate the portion of shaft 12 within bearing 39.

The operation of the pump is very simple. Liquid,
such as sewage, containing solid and semisolid material
passes through intake 4 and is carried by screw conveyor
35 to impeller 29. The rotary movement of axial ribs
36" on the conveyor throws the solid and semisolid mate-
rial towards cutting blades 43 which cooperate with the
outer edge of screw flutes 36 to comminute the solid and
semisolid material so that the liquid reaching impeller 29
is substantially free of solid and semisolid material. If
any solid or semisolid material falls between impeller 29
and wear plate 28 it is comminuted by the interaction of
involute curved flutes 32 and 33. The liquid is dis-
charged through discharge housing 5 by the impeller.

- If any part of the apparatus becomes worn or breaks
50 as to require repair or replacement, it is easily ac-
cessible without dismantling the pump casings from the
pipe lines. If bolts 8 are removed it is possible to re-
move bracket 7 along with bearing cap 9, shaft 12, ball
bearing assembly 17, flingers 22, packing assembly
25—27, wear plate 28, impeller 29, and screw- conveyor
35 as a complete subassembly. Bearing 39 and its re-
taining plate 50 may be removed by removing bolts 51.
The entire liner subassembly, including liner 40, cutting
blades 43, throat cutting ring 45, wear plate 41 and
labyrinth plate 46 may then be removed as a unit, leaving

~
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4
only stationary support and suction housing 2, and dis-
charge casing 5, with the piping connections unbroken.

While I have described a preferred embodiment of my
invention in considerable detail, it will be understood
that the description thereof is intended to be illustrative,
rather than restrictive, as many .details may be modified
or changed without departing from the spirit or scope of
the invention. Accordingly, I do not desire to be re-
stricted to the exact construction described.

I claim: )

1. A screw feed centrifugal pump for pumping liquid
containing solid and semisolid material, said pump com-
prising a suction housing, a discharge casing fixed to said
housing, a liner subassémbly comprising a liner, cutting
blades, and a labyrinth sealing plate insertable into and
removable from said housing as a unit, and another sub-
assembly also insertable into and removable from said
housing as a unit, said second subassembly comprising
a shaft, a screw conveyor keyed to said shaft and hav-
ing screw flutes adapted to cooperate with said cutting
blades to comminute solid and semisolid material in the
liquid being pumped, and an impeller keyed to said shaft
and operable to pump liquid through said discharge cas-
ing.

2. A screw feed centrifugal pump for pumping liquid
containing solid and semisolid material, said pump com-
prising a suction housing, a discharge casing fixed to
said housing, a liner subassembly comprising a liner,
cutting blades, a throat cutting ring, and a labyrinth seal-
ing plate insertable into and removable from said hous-
ing as a unit, and another subassembly also insertable
into and removable from said housing as a unit, said
second subassembly comprising a shaft, a screw convey-
or keyed to said shaft and having screw flutes adapted
to cooperate with said cutting blades and said throat
cutting ring to comminute solid and semisolid material
in the liquid being pumped, an impeller keyed to said
shaft and operable to pump liquid through said discharge
casing, and a wear plate adjacent said impeller, the ad-
jacent surfaces of said wear plate and said impeller hav-
ing involute curved flutes projecting therefrom and co-
operating to comminute any solid or semisolid material
entering therebetween.

3. In a screw feed centrifugal pump, a suction hous-
ing, a removable liner positioned within said housing,
a plurality of cutting blades secured to said liner and
removable therewith as a unit, a shaft extending through
said housing, a screw conveyor keyed to said shaft to
rotate therewith, said shaft and said screw conveyor
being removable from said housing as a unit, axial ribs
integral with said conveyor, said ribs being arranged to
throw liquid being pumped towards said cutting blades,
and screw flutes on said conveyor to cooperate with said
cutting blades to comminute any solid or semisolid mate-
ria] in said liquid.

4. In a screw feed centrifugal pump, a suction hous-
ing, a removable liner positioned within said housing,
a plurality of cutting blades secured to said liner and
removable therewith as a unit, and a bearing retaining
plate secured to said liner, said plate holding said liner
and cutting blades against removal from said housing.

5. In a screw feed centrifugal pump, a suction hous-
ing, a removable liner positioned within said housing, a
plurality of cutting blades secured to said liner and re-
movable therewith as a unit, a screw conveyor mounted
in said housing, said conveyor having screw flutes adapt-
ed to cooperate with said cutting blades to comminute
solid and semisolid material flowing along in the liquid
being pumped. .

6. A screw feed centrifugal pump for pumping liquid
containing solid and semisolid material, said pump com-
prising a suction housing, a discharge casing fixed to
said housing, a liner subassembly comprising a liner,
cutting blades, a throat cutting ring, and a labyrinth
sealing plate insertable into and removable from said



]
housing '4s ‘a Tufiit, dhd ‘anothér Subassenibly dlso insert-
able into and Termovable ‘from :said ‘housing as a unit,
said second subassembly-cormprising.a shaft, a screw con-
veyor keyed to said shaft aiid having screw flutes adapted
to ‘¢ooperate Wwith said cifting 'blades and said throat
cufting ring to commhiiiite solid and semisolid materjal
in the liquid being puimped, #h impeller keyed to said
shaft dnd opératle to pump liquid through said discharge
casing, said screw conveyor having a cog-shaped flange
integral with onié end adjacent “said sealing plate oper-
able, upon rotation, to impel liquid-d@way from said seal-
ing: plate and thereby prevent :entrance of abrasive bear-
ing:liquid to said sealing plate. ] L

7. A screw feed centrifugal purnp for pumping lig-
uid containing solid and semisolid material, said- pump
comprising a suction housing, a discharge casing fixed
to said housing, a liner subassembly comprising a liner,
cutting blades, and.a labyrinth sealing plate, said liner
subassembly being insertable into and removable from
said housing as a unit, and "another subassembly also in-
sertable into and removable from said housing as. a unit,
said second subassembly ‘comprising a shaft, a screw con-
veyor keyed to said shaft and having screw flutes adapt-
ed to cooperate with said cutting blades to reduce solid
and semisolid material in the liquid being pumped, and
a cog-shaped flange integral with one end of said screw
conveyor, said flange being operable, upon rotation of
said conveyor, to impel liquid away from said sealing
plate to prevent entrance of abrasive bearing liquid to
said sealing plate. :

8. A screw feed centrifugal pump for pumping lquid
containing solid and semisolid material, said pump com-
prising a suction housing, a discharge casing fixed to said
housing, a liner subassembly comprising a liner, cutting
blades, a wear plate, and a labyrinth sealing plate, said
liner subassembly being insertable into and removable
from said housing as a unit, and another subassembly
also insertable into and removable from said housing as
a unit, said second’subassembly comprising a shaft, a
screw conveyor keyed to said shaft and having screw
flutes adapted to. cooperaté with said cutting blades to
reduce ‘solid and semisolid material in the liquid being
pumped, and a cog-shaped flange integral with one end
of said screw conveyor, said flange being operable, upon
rotation of said ‘conveyor, to impel liquid away from
said sealing plate to prevent entrance of abrasive. bear-
ing liquid to said sealing plate, an impeller keyed to
said shaft and operable to pump liquid through said dis-
charge casing, said impeller and said wear plate being
positioned adjacent each other, adjacent surfaces there-
of having involute curved flutes projecting therefrom and
cooperating to reduce any solid or semisolid material en-
tering therebetween.

9. A screw feed centrifugal pump for pumbping liquid
containing solid and semisolid material, said pump com-
prising a suction housing, a discharge casing fixed to said
housing, a pair of subassemblies insertable through op-
posite ends into said housing, one of said subassemblies
comprising a bearing and a bearing retaining pldte, said
other subassembly comprising a shaft having one end sup-
ported in said bearing, a wear plate, an impeller adjacent
said wear plate, said wear plate and impeller having in-
volute flutes projecting towards each other and. cooperat-
ing to reduce any solid or semisolid material entering
therebetween, a screw conveyor keyed to said shaft, and
a labyrinth sealing plate, said bearing retaining plate being
secured to sealing plate between said bearing and said
conveyor, said conveyor having a cog-shaped flange in-
tegral with one end adjacent said sealing plate, said flange
being effective, upon rotation of said conveyor, to impel
liquid away from said sealing plate to prevent entrance of
abrasive bearing liquid into said sealing plate.

10. A screw feed centrifugal pump for pumping liquid
containing solid and semisolid material, said pump com-
prising a suction housing, a discharge casing fixed to said
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3] .
housihg, a pair-of subassemblies insertable‘through opps-
site endsinto said housing, one '6f said subassemblies com-
prisifig-a bearing and a bearing retaining plate, said other
subassembly comprising ‘a shaft -having one end -supported
in 9aid bearing, a screw convéyorkeyed to said shaft, and -
a labyrinth sealing plate, said bearing retaining plate being
secured to sealing plate ‘between said bearing and -said
conveyor, -said conveyor having -a cog-shaped flange in-
tegral with one end adjacent said sealing plate, said flange
being effective, upon rotation of said conveyor, to impel-
liquid away from said sealing plate to prevent entrance of
abrasive bearing liquid :into said sealing plate.

11. In a screw feed centrifugal pump, a suction housing,
a removable liner positioned within said housing, a laby-
rinth sealing plate adjacent one end of said liner, a bearing
and bearing retaining plate secured to said sealing plate
and said liner, a shaft having one end extending into said
bearing, a screw conveyor keyed to said shaft, one end
of said screw conveyor having an integral cog-shaped
flange adjacent said labyrinth sealing plate; said flange
being effective, upon rotation of said conveyor to impel
liquid away from said bearing and to prevent entrance
of abrasive bearing liquid to said sealing plate.

12. In a screw feed centrifugal pump, a suction hous-
ing, a removable liner positioned within said housing,
cutting blades secured to said liner, a labyrinth sealing
plate adjacent one end of said liner, a bearing and bearing
retaining plate secured to said sealing plate and said liner,
a shaft having one end extending into said bearing, a
screw conveyor keyed to said shaft, said conveyor having
screw flutes adapted to cooperate with said cutting blades
to reduce solid and semisolid ‘material in the liquid being
pumped, one end of said screw conveyor having.an in-
tegral cog-shaped flange adjacent said labyrinth sealing
plate, said flange being effective, upon rotation of said
conveyor to impel liquid towards said screw flutes, where-
by abrasive bearing liquid is kept from said sealing plate.
_.13. In a screw feed centrifugal pump, a screw conveyor
having a plurality of screw flutes to advance liquid from
the intake towards the discharge end of the pump, a plu-
rality of cutting blades adapted to cooperate with said
screw flutes to comminute solid and semisolid material in
said liquid as it is flowing towards the discharge end, and
a plurality of axial ribs on said screw conveyor adapted to
throw liquid being pumped, along with solid and semi-
solid material present in the liquid, towards said cutting
blades.

14. In a screw feed centrifugal pump, a suction housing,
a discharge casing connected to said suction housing, a
bearing secured against ‘one side of said suction housing,
a shaft having one end rotatably mounted in said bearing.
a sealing member protecting said bearing from the liquid
being pumped, a screw conveyor having a plurality of
screw flutes to advance the liquid towards said discharge
casing, an impeller integral with one end of said conveyor
adjacent said sealing' member to throw the liquid away
from said sealing member, thereby protecting said sealing
member against entrance of abrasive bearing liquid, a
plurality of cutting blades in said suction housing, said
cutting blades being adapted to cooperate with said screw
flutes to comminute solid and semisolid material present
in the liquid, and an axial rib projecting from said con-
veyor to throw the liquid being pumped, along with said
solid or semisolid material, towards said cutting blades.

15. In a screw feed centrifugal pump, a suction hous-
ing, a discharge casing connected to said suction housing,
a bearing secured against one side of said suction housing,
a shaft having one end rotatably mounted in said bearing, -
a sealing member protecting said bearing from the liquid
being pumped, a screw conveyor having a plurality of
screw flutes to advance the liquid towards said discharge
casing, an impeller integral with one end of said conveyor
adjacent said sealing member to throw the-liquid away
from said sealing member, thereby protecting said sealing
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member against entrance of abrasive bearing liquid, a
plurality of cutting blades in said suction housing, said
cutting blades being adapted to cooperate with said screw
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