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6 Clauns

o This invention relates to- improvements 111 a,'-
o .DumP having gear-like rotary impellers. =~

'~ One of the objects of the present invention is
. to prowde novel means for lubricating a rotary

| ~ pump having gear-like impellers.

(Cl 103—-—128)

material 2(a and 22a respectively

The rubber-

. like coating is provided with axially projecting

‘Another object of the: present 1nvention is to

rprowde a novel combination between gear-like

impellers of @ rotary pump wherein the im-

"~ pellers have rigid body form with a rubber cover-
~ ing adapted to create pressure and suction zones

~between the impellers and the side plates of the
- pump and wherein these pressure and suction

- zones are utilized to faeihtete the flow of lubri- |
S ce.tmg materla.l .
. .Other objects and advantages of the present
invention are associated with the arrangement
- of the parts to produce a pump Dparticularly

- -adapted to carry out its functions as will be more
. clearly apparent from the accompanying draw-
- ings and description and the essential features
SR of which will be set forth in the appended cla,uns |

In the drawings,
 Fig. 1 is a top plan view of a meter end pump

~ assembly embodying my invention;
' Fig. 2 is a transverse sectional view enlarged

- -:"f--teken along the line 2—2 of Fig. 1;

- PFig. 81isa sectmnal wew taken along the lme
3-—-3 of Fig. 2; while _'
. Pig.4isa s1de eleve,tmnel V1ew ef the 1mpe11ers
. -ief Figs. 2 and 3. -
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 ber 25. The parts of the pump housing and the |
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- bea.rmgs at the points 1nd1cated i4,

lips 21D and 22b respectwely, which follow the

periphery of the gear teeth forms and engage
the side plates of the gear housing, all as teught
in the above-mentioned Devlin application. |
leaves hollow depressions 2{c¢c and 22¢ respective-
ly on the opposite end faces of the gears adJa,cent |
the side plates of the pump housing. S

- A partition plate 23 provides a genera.l sepa.- -

'1 ating wall between the pump chamber proper

indicated at 24 and the synchrenizmg gear cham-

partition plate 23 are all held in proper position
by means of six dowel pins 26 which are sub-

stantially equally spaced about the pump hous-
ing as clearly shown in Fig. 3 and provided with
nuts or other securing members on the epp031te "

ends thereof to held the pump assembled.

~In one of my pumps for pumping water for
ehea,pness of construction, I use plain carbon
15, 19, and

. 28. The present invention provides novel means
- for lubricating these beanngs and keeping them

253
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I have chosen te 111ustrate my inventien as em-

'~ my present purpose will be given to understand
- . the. construetlon a.nd opera,tmn of the pump 1t--
" f"'-self

The electrlc motor Iﬂ 1s connected by a ﬁemble

ceuphng 11 with a drive shaft 12 which is rotat-
. ably mounted in the pump housing (3 in bear-
Keyed to shaft 12 is a syn-
chromzmg gear l6 which meshes with a similar
 .gear 17 which is keyed to shaft 18 which is also
~ rotatably mounted in the pump housing on bear-
: ings 19 end 20. A pump nnpeller 21 of gear-
| © like form is keyed to shaft 12 and meshes with
g snmle,r 1mpe11er 22 WhICh is keyed to sha.ft 18.
' “Each of these impellers is of gear-like form as
- set forth in the above-mentioned Devlin applica-
- tion, the'main body" being of rigid material such
. .'as metal and having a relatively thin and sub-
o *stentlally umfermly ‘thick’ cea.tmg of rubberlike

b

'35

. bodied -in a pump of general type disclosed and -
" claimed in the copending application of George A.
 Devlin, Serial No. 741,894, filed April 16, 1947,
- now Patent No. 2,567, 699, to which reference
. may be ‘had for a more cemplete description

Sufficient description for

cool.

hand side of the impellers or the pressure side

thereof are provided openings 29, one of which
is seen in Pig. 2. Water flowing through these
‘openings passes through the synchremzmg gear

- chamber- 25, then along = greove l4a in bearing

14 to the left end thereof as viewed in Fig. 2,

. then through a bore 30 in shaft 12 to the right
_hend end thereof, then through a groove {5a |
in the bearing 15 which communicates with the N

" undercut end face or ‘chamber 21c¢ at the end of

 the impeller 21,
. and 22c¢ are under suctlon so that the flow of

40

I find that the chambers 2{c

liguid through the pessages Juet 1nd1c:eted is

. caused pertly by the pressure at the openmgs 29

45

50

and partly by the suctmn m the ehember speces |

~21c and 22c.
‘In a similar fashion, 11quid under pressure en- -

tering ‘chamber 25 through openings 29 pesses |
along a groove 18a in the bearing 19 to the left

end of shaft {8, then through the bore 18a of

this shaft to the richt hand end thereof, and
their through a groove 20¢ in. the bea.rmg 20

- back to the undercut face 22c of the impeller 22.

55

Thus, the liquid being pumped is utilized to

tcool the bearings and the construction of the
pump 1mpe11ers whmh aids greatly in the pump

actien ‘as descnbed in the abeve-mentiened_

This

Referring to Fig. 3, the pump inlet is in-
dicated at 27 and the pump outlet at 28. The

. pump 1mpellers 21 and 22 turn in the chrectmn
. of the arrows indicated in Fig. 3. On the left
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Devlin application is also utilized to facilitate

the flow

of the lubricating liquid. Affer the

lubricating liguid reaches the chambers 21c and

22¢ it leaks past the rubber lips 2!b and 22b
along the side plates rubbed by these lips to the

suction side of the pump impeller which aids_ in
lubricating the rubberlike coating where the lips
rub agamst the su:'le plates of the. pump hous-
ing.

It will be noted in Flg 3 that the pump 18 sym-

wny S

10

- metrically arranged with the inlet passageway

32 entering at the upper right hand corner be-

tween two of the dowel pins 26 and with the dis~

- charge passageway 33 leaving at the upper left

hand corner of the pump housing through two
other dowel pins 26. |
~horizontal dimension of the pump while provid-

This reduces the overall -

material is too thick or too soff, there will be
too great expansion of the lips laterally which
will greatly increase the frictional load of the
impellers. I have disclosed one embodiment
which operates properly. A softer rubber or a
thicker rubber-like coating will increase the lat-

eral expansion of the lips 21b and 22b under a
‘given pressure.. On the contrary, & harder rubber

or a thinner coa,tmg will reduce the lateral ex-

pansion of the lips. : o
Wherever in the specification and claims I have
used the words “spiral” or “spiral gear’” in de-

- fining the pump impellers or the teeth thereof,

- I refer to the construction clearly shown in Figs.

15

ing eﬁclent pumping action. - In Fig. 2, I have
shown between the inlet pipe 27 and the inlet

passageway 32 a filter 34 and a check value 35
which permits liquid flow into the pump only. At
the outlet side of the pump I have provided a

‘relief valve 3% because a pump of this improved

type will build up to one hundred to one hundred
and fifty pounds per square inch of pressure if

20

‘the automatic devices usually provided do not

-shut off the motor {8 at the proper time.

It will be noted in Figs. 3 and 4 that. the im-

pellers are in the form of spiral gears. This pre~

vents mtermlttent shack on the bearmgs during

30

rotation of the impellers because of the continu-

ous rolling contact from one end of the helical
shaped teeth toward the other end with a pair
of teeth always in engagement.
that the spiral angle and the width of the im-

 peller mounted on each shaft to rotate therewith, o

It so happens '

35

‘peller are so chosen that the circumferential

~displacement of a given tooth across the face

of the impeller is equal to one half of the piteh

of the impeller gear. This gives certain ad-
vantages but is not neces*-:'ary to the propel Op-
eration of the pump.

The combmatlon of the spn al gear 1mpellers

40

'wﬂ:h the rubber coverlng permlts a greater |

| pellers w1thout undesmable bea,rmg pressure on

the impeller beamngs The reason for this is
that the spiral gear teeth have substantla,lly a
_pomt contact moving from one side of the gear

45

to the other as the impeliers rotate and this

provides rocom for ‘the expansion of the rubber

50

coatmg under compression away from the peoint

of contact.

- less load on the bea.rmgs than a stralght tooth
~ would.

For a given clearness between the
1mpellers the spiral form of tooth gives a much

3 and 4 of the drawings wherein the impellers
are mounted on parallel shafts {2 and {8 and

each impeller comprises a plurality of radially
extending teeth having a uniform pitech, and

wherein the teeth extend generally axially of the
impeller in a spiral or hellcal manner to the op-~.
posite face of the gear so that the teeth have

the same pitch at the opposite face of the gear
- but with a circumferential displacement of a

given tooth across the face of the impeller,
What I claim is:

- 1. In a rotary pump having a suctlon side inlet
and a pressure side outlet, in combination, a pump

‘housing, two parallel shafts bearings mounting

the opposite ends of each shaft in sald housing,
two spiral gear type interfitting pump impellers
mounted between said inlet and outlet, one im-

a passageway leading from the pressure side of
said impellers to the inner end of one of said

bearings at one end of one of said shafts, a pas-

.sageway extendmg long1tud1na11y of said one

bearing to the outer end thereof, a passageway
leading from said outer end longltudmally of said

“one shaft to the opposite end of said shaff and to

the outer end of the bearing at the opposife end

of said one shaft, and a passageway extending '
‘longitudinally of said last named bearing to the

inner end thereof and there communlcatmg W1th
the suction side of said impellers.

2. In a rotary pump having a suction side inlet
a,nd a Pressure side outlet, in combination, a
pump housing, two parallel shafts sleeve bearmg
means mounting one of said shafts for rotation
in sald housing, the other of said shafts being
rotatably mounted in said housing, two gear type

interfitting pump impellers mounted between said

inlet and outlet, one impeller mounted on each
shaft to rotate theremth each impeller having a.

rubber-like coating about its periphery and with

b3

In the speclﬁc embodlment of my 1nventmn |

herein disclosed, I h:swe used & rubber-like cover~

ing over the metalhc impeller body of a thick-
ness apprommately one-eighth of an inch on

the meetmg faces of the teeth. This rubber-like

a0

material is between ﬁfty and sixty durometer

hardness. I find tha,t within the range of pump

pressures for which this embodiment is designed,

namely, twenty-five to seventy-five pounds per
-square inch, the pressure of the lips 2{b and 22b

against the side plates 13 and 23 are sufficient
to provide the result described in the specifica~

~ tion but not great enough to substantially retard
the rotation of the impellers. In other words, the
thmkness and hardness of the rubber coating
“must be coordinated to provide the desired lateral

65
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expansion of the lips 21b and 22b under com-

pression. For, if there is not sufficient pres-
sure of the lips against the side plates, there will
be ‘insufficient sealing; while if the rubber-like

flexible lips projecting axially from said impeller

body about its peripheral edge for engaging the
walls of said housmg, the ennds of said impellers
providing shallow recessed chambers inside said

lips, a passageway leading from the pressure side
of said impellers through said one shaft longi-
tudinally thereof to the suction side of said im-

~ pellers, said passageway including a passage ex-

tendmg 1ong1tud1nally througn said sleeve bear-

ng means, and the outer end of said last named

passage commumcatmg with one of said shallow

~ recessed chambers and so to said suction side.

~ 3. In a rotary pump, a pump housing compris-
Ing only two generally cylindrical co-axial por-

tions, one portion providing an impeller cham-
ber, the other portion providing a synchronizing
gear chamber, two shafts rotatably mounted in
said housing with their axes in a vertical plane

~and parallel to the axis of said cylindrical por- '
tions, a synchronizing gear and an impeller

(3 mounted on each sha,ft and meshmg respectwely




e vide a compact and ef

. -' '_'mth each other, a part1t1on plate lIving between
' said two cylindrical portions and separating said

2,683,083

. .

. second bearing cemmunicating with its asseciated '
~ shallow recessed chamber.

~ chambers, six bolts substantially equally spaced

: f':-_-.éabout sald cylindrical portions and holding said
-~ portiong and said partition assembled, inlet and

- outlet passageways in said one housing portion on

- -eppoexxte sides of said impellers, two of said bolts
' lying in a horizontal plane on the diameter of
~ said cylindrical portion, and said inlet and outlet -

 passageways extending outwardly and upwardly

10

 each respectively between one of said two bolts
~and the adjacent bolt above it whereby to pro-

cient arrangement.
4. In a rofary pump, in combination, a pu:mp

B .housmg, two parallel shafts mounted for rota-

- tion in said housing, two spiral gear-type inter-

- fitting pump impellers, one impeller mounted on

- . . . each shaft to rotate therewith, each of said im-

- pellers ‘having a rubber-like coating entirely

~ around its toothed periphery, the outer faces of

- said coating of said impellers engaging, and seal- )
~ing against said housing, and lquid inlet and

- outlet means communicating with said housing -

-~ on opposite sides of said impellers, each of said

- spiral gear impellers comprises an inner solid

- non-resilient body and a relatively thin coating
- of rubber-like material extending around the--

) _,jteethed periphery of eaeh impeller. ._

5, In a rotary pump having a suction s1de inlet

o and a pressure side outlet, in. combmatmn a pump

-~ housing, two parallel shafts, two gear type inter

. fitting pump impellers mounted between said inlet

- and outlet, one impeller mounted on each shaft to

- rotate theremth a first and second bearing

 mounting each shaft in said housing with said

- impeller between said bearings, each of said shafts:

- and it associated bearings having a passageway .

~ leading from the pressure side of said impellers

through said housing to the inner end of said

- first bearing, then through said first bearing, then

~ longitudinally of said shaft to its opposite end,

. then through said second bearing to its inner end

~ and there communicating with the suction side of

" . said ‘impellers, each of said impellers having a

.  rubber-like coating about its periphery with flex-
- - ible lips projecting axially from said impeller body -
. about its peripheral edge ang engaging the walls
©  of said housing, the ends of said impellers pro-
- . viding shallow recessed chambers inside said lips,

R '-[__-and sa1d passageway at the mner end of said

15
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6. The combination of cla1m'5 wherein two in-

termeshing synchronizing gears are mounted on
said shafts in said housing, one gear mounted on
each shaft to rotate therewith, said housing hav-
ing a partition dividing the space within said
- pump housing between said gears and said im-

pellers, said 1mpe11er lips engaging said partltlon
said first bearing being on the side of the gears

remote the associated impellers, and said passage- "
‘way through said housing leading from the pres-
sure side of said impellers to the inner end of said

first bearing comprising an openmg through said

: partltren and out51de of said lip.

EDWARD M SMITH
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