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UNITED 'STATES

. PEHR AXEL:PETTERSSON, OF CHICAGO, ILLINOIS, |

. PUMP.

. Application aﬁleﬂ;Decémber- 15, 1921.. .Serial:.ﬁbp.522,640.' o

- This invention: relates to improvements in’
rotary pumps, particularly of the -valveless,
type. . . o
. ‘The - main object of the:.invention is to
5 provide a pumping- device of the character
= deseribed - .with - impelling- members. which
shall be self-emptying at each engagement
thereof so as to eliminate back surging of
the fluid acted upon. .
10 . Another object is to produce a pumping
device ‘of the.nature set -forth wherein the
approaching or contacting surfaces of -the
fluid. impelling members are so proportioried
as to have: differential velocities in order to
15 reduce:slippage therebetween.
A further object is' the ‘production of a
pumping device ot the type speeified having
impelling .members_carrying: interchanging
elements which shall be adjustable to com-
20 pensaté for wear and capable of being ve-
.. newed when worn beyond adjustment.
" Still another object i§ the provision in a
‘pumping device of the’ class mentioned of
sealing means for the stratifying of the fluid-
slippage on the sides of the larger - and
- slower moving impeller. . o
A still further object is to furnish a pump-
ing device of the kind referred.to, inc uding
impellers . embodying - inte.rengag,i~n%r1 “.cog-
30 elements the . pitch circles ‘whereof shallat’
—. all times be located below the inlet and out-
let, openings of the’ chambers whereln they’
operate so as to make them fluid sealed.
"~ An ‘additional object is to-supply a pump-
ing device of the genus alluded to, composed’
- of few parts of simple, ight but strong and’
durable construction, readily assembled “or:
taken apart, conveniently operated as well
as .easily repaired, besides- amenable to low.
cost of manufacture. - .
- "Other objects and ‘advantages of
vention will become apparent as the
cation proceeds. ; : T
" With the aforesaid objects in view, the
invention consists. ofthe novel combinations”
»:and arrangements.of ‘parts- hereinafter -de-
scribed . in. their “preferred ~-embodiments,
pointed -6ut in the subjoined claims;and
illustrated on-the annexed drawings, wherein
so like parts aré designated by the same tefer-
« ence characters throughout the several views.

40 .
- the in-
specifi-

“Briefly...described, : the . inwention under:

consideration includes-in its. organization, a’

casing provided with intersecting chambers.

55 of different sizes wherein.are mounted to
-+ rotate -drum-shaped ~impelling - members,

‘vices may

The larger one of these members carries at
the circumference thereof spaced cog-like
elements adapted to engage one at ‘atime
with ‘a gap-having the conteur of .the adja-

cent flanks of a pair ‘of gear teeth “and

formed on' the smaller impeller. Each . of-
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the cog-elements is capable of entirely filling '

the - tooth-gap so that every ounce "of fluid
is forced ‘out of the latter whereby surging
back and forth thereof is prevented when the
impelling members are revolved.” The out-

65

side periphery ‘of the: smaller member that -

also includes” the tooth-gap rotates:at an
interrelatively higher surface speed than the

- face of the larger member which carries the

70

cog-elements, . this being . conducive -to de- .

crease of slippage between the approaching
or ‘contacting surfaces of the impellers. The
tooth gap is preferably formed In a shoe
which 1s ‘removablyseated  in the -smaller

. member so that when ‘worn too much it ‘may
‘be renewed.’ Similarly the cog elements are

disconnectedly: atthched: to the-face of the
larger member-in order to ehable the same
to be ‘set-out to take up wear, or-for-replace-

* ment at such times‘as it is'needed. -For the

purpose of ‘preventing slippage of -the fluid

“on the-sides of the larger-and slower revolv-

ing member, annular tighteners-are: lodged,:

(]
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in-grooves' provided: therefor; halfway each -

inthis member-and: the ‘adjacent walls of the
casing the same serving to-stratify \in a

. padial: direction’ the-fluid 'around- the shaft

which' drived the member; so-that a reduced
pressure prevails upon the stuffing box thru’
which “this! shaft “hag - to--pass.’*Means are:
provided- for driving”the-shafts by which
the impelling members are rotated in perfect
correlation; and the power for isetting::the.

| members-in' motion: may be applied to either

one of these -shafts. :
‘ The ‘advantages'of the invention:as: here
outlined are:best realized when all of its
features ‘and:instrumentalities: are-combined:
in the one and same structure; but, useful de-
-be produded-embodying less:than
the whole. . SRR :
- It will-be obvious-to those skilled in:the
art to which the: invention appertains, upon

“becoming ‘conversant with' the details ‘there-

of; that:the same may be incorporated in sev-
eral - different -constructions. - The  accom-
panying drawings, therefore, are submitted
merely as showing’ the preferred exemplifi-:
cation of the invention. :

" In. the said drawings:— =
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Figure I is a substantially central longi-
tudinal section of a rotary pump constructed
according to the present invention; and

Fig. 1I is a transverse section talken ap-
proximately thru the middle of the pump
casing. o

Re?erring now to the said views for a de-
tailed description of this improved pumping
device, the numeral 11 denctes the middle
part of the pump’s casing or housing,
which is divided into two intersecting cham-
bers 12 and 13, of different diameters. Ports
15 and 16 ave formed in the said part 11,
preferably at or near the points of inter-
section of the said chambers, on opposite
sides  thereof, as clearly seen in Fig. 11
These ports, it is understood, are provided,
respectively, for the ingress and egress of the
flud handled by the pump, and may be
utilized optionally and interchangeably for
either purpose, depending upon the direction
of motion imparted to the impellers, before

referved to and hereinafter specifieally de-

scribed. _ L
Following the contour of the aforemen-
tioned chambers 12 and 13, ave outwardly

~directed flanges 18 and 19, the particular

30
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function of which will presently appear. As
indicated in the drawing, these flanges are
provided at the opposite ends of the said
chambers and may ][)e cast integral therewith,
as well ‘as joining each other. TFrom the
lower portions of the flanges 19, project feet;
20, respectively positioned two on each side
of the said housing 11, and formed with
suitable openings to veceive bolts wherewith
the pump is rigidly held; in the approved
manner, to a primary support, designated
by .the reference letter. A in the drawing
hereto annexed. y

The ports 15 and 16, above spoken of, ave
widened in their upper portions and also
surrounded by flanges 22 and 23, to which
are connected inlet and outlet pipes (not
shown) wherewith the pump is furnished,
as usual. The piping, of course, may lead

. to-and from any convenient direction.

50

]

Heads 35 and 86 are placed against the
outer faces of the aforesaid flanges 18, 19,
and the corresponding ends of the chambers
12, 13. These heads may be held in posi-

-tion by any suitable fastenings, such for

60

. a8

ird

instunce as cap screws 37.

Hollow bosses 39, 40 and 41, 42 are pro-
vided in pairs on the said heads 35, 36, the
same being in alignment with the centers
of the chambers 12, 13, respectively, and
adapted to support shafts 43, 44, revolvably
therein. The bosses 39 and 41, on the head
30, are closed at their outer ends, as denoted
by 45 and 46, in Fig. II, on the left-hand
side, whereas the bosses 40 and 42 are.out-

wardly open, as represented in the samc

view, on the right. The latter-named bosses
are internally enlarged to provide stufling-
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boxes 47 and 48, with which coact glands 49
and’ 50, serving to keep the packing therein
at the proper consistency and pressure to
prevent leakage. The means for actuating
the glands have not been shown, as any ap-

‘propriate contrivance known in the art may
be employed for that purpose. At 51 and-

52 are Indicated reinforcing ribs that radiate
from the several hosses 89, 40, 41 and 42,
outwardly toward the edges of the heads 35
and 36. ‘ ‘ ‘ !

Revolvably contained within the chambers
12, 13 between their said heads 85, 36, are
rotatable members 53, 54. The latter ‘are
affixed to the shafts 43, 44, previously men-
tioned, s by keys 55, 56, and set-screws 57,
38. :

Of the said members, sealing rotor 53 is
the smaller and consists, preferably, of a
solid body into which is cut an axially par-
allel gap or channel 60, that -conforms in
shape to the normal space intervening be-
tween the adjacent flanks of a pair of gear-
teeth.  As shown, the gap 60 may be formed
in an open shoe 61, fitting tightly in a corre-
spondingly-shaped recess provided in one side.
of the member 53, The sides of the shoe
thut come into contact with the adjacent
parts of the recessed member, it will be noted,
are given a double transverse taper so as to
vetain the same firmly, after ‘being driven
endwise into position. The shoe 61 may

70
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be made of fibre, Babbitt metal, or any other -

suitable material. ‘

The other member 54 is constructed on the’
order of a flat-faced drum or pulley, the rim.
and hub portions of which are united by an
approxiniately central web 63. © At specified

100

distances apart in the rim of this member,

are provided transverse grooves 64, each of
which affords a seat for the base 65 of a gear-
tooth 66, By preference, three gear-teeth 66
are applied, equidistantly as shown, to the.
circumference of the member 54, and ‘they
jointly and severally constitute the impellers
hereinbefore “mentioned. These gear-teeth
are spaced apart from each other in con:
formity with the length of pitch-line of the
tooth-space supplied by the gap 60, in the’
member 53, N o

In the outer ends of the said gear-teeth 66,
are formed sealing grooves 67, arranged to
receive each a small portion of the liquid.
which is. being pumped. This serves as a
tightening, packing or sealing medium in re-
ducing the slippage as well as eliminating
by friction at the point of juxtaposition with
the casing or housing 13." The several gear-
teeth are secured, at the hase 65, each by a
serew-bolt, as 69, driven thereinto from the
imner face of the rim of the member 54

Shims 70, of tin foil or the like, may he
interposed between the bottoms  of " the
grooves 64, and the bases of the gear-teeth
66 seated therein. " Provision is ‘thus made

105
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for setting out any: one or all of the gear-

teeth, as required, to properly juxtapose their

outer or top sarfaces with respect to the
inner ‘surface of the easing 13 to the desired
extent. R T M E

et 79 is indicated -a dished  washer,

through which passes the serew-bolt 69, that
maintains the ~gear-tooth 06 ir- -position,

will be observed that this washer furmishes
acproper bearing surface for the underside
of-the ‘head of -the ‘bolt, being anterposed
hetween the same and the internal periphery
of the member directly opposite the base of
the gear—tooth, ineach Instance. - =~ -
In order to minimize the seepage of fluid
intermediate the ends of the member 54 and
the shaft 44 thereof, packing rings 74 and 75,

". of metal' or other  suitable material, are

lodged in grooves provided therefor in the
rim and hub portions of the said member;
as also in the contignous parts of the heads

35 and 86, opposite the same: - The rings, it
will be noticed, extend substantially half-way

each into the corresponding grooves of the

member and its heads.. The double annular’

packing thus provided serves to diminish
the pressure to which the stuffing-box 48, for
the shaft 44, is subjected. '
Considering that the external circumfer-
ence of the member 53 coincides with the

 outer extremities of the gear-tooth flanks

35

40

54,

bounding the gap 60, and this circumference
has a rolling or approaches a rolling contact

with the outer face of the rim of the member.:
which is also the base or foot circle of the
gear-teeth 66, it is clear that these surfaces .
pass each other at a differential rate of speed,.

since the coacting circular pitch lines of the
gap 60 and teeth 66 move together- at the
same velocity. This feature of construction,

it has been demonstrated in practice, reduces

45
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to a minimum the back slippage of the fluid

which is being transported between any two.

of the gear-teeth or impellers 66, from the
port 15, around the chamber 13, to the port
16, or vice versa. o L
Upon the shafts 43 and 44, at-a certain
distance from the glands 49 and 50 thereon,
are fixed a pinion 77 and gear 78, meshing
one into the other. The coacting pinion and
ocear, it will be noted, are sufficiently distant
rom the glands to allow the latter all needed
accommodation incidental to the packing of
the stuffing-boxes 47 and 48, and they ave
maintained in position by suitable keys and
set-screws as shown. - The ratio of the pinion
77 to the gear 78 is the same as the Propor-
tion existing between the size of the gap 60,

in the member 53, and the number of teeth.

66, on the member 54. In practice, the ratio
of 1.to 8 has been found to-give excellent
results. S ' S :

" The outer ends of the shafts 43 and 44 are
journalled in bearings 80, 81 formed with a

‘on-the rim of the member 54 It

pump herein - descrt

frame or bracket 82, the basal portions 83
whereof stand upon the primary support A.
Either one.of these shafts, it is understood,

can be driven by power derived from any: -

convenient, source, Tor instance by means of

a pulley and belting, or through the instru-

mentahty of any preferred form of power-
transmitting mechanism. Lo

With the view of taking end sitains off the

merber. 54, a collar 84 is secured to the shaft
44; so as to hear against the outer face of the
bearing 81 thereof, in apposition to the hub

part of the gear 78. The power is applied,

preferably, to the extremity of the shaft, 43
or 44, that projects beyond the outer bearing,
80.or 81. - SR

The operation of the improved rotary
d is perfectly obvious
to any expert in the art.looking overthe fore-
going specification, with the aecompanying
drawings, and therefore mo time
wasted in setting forth the same.
to say that the device embodying the present
invention is of an essentially practical char-
acter, and fully eapable of realizing the
objects . and resukts for which it has been
produced. ‘

‘While a certain preferred embodiment of

this device has been shown and described,

it will be understood that changes in the
form, arrangements, proportions, sizes and
details thereof may be made, without depart-

ing from the scope of the invention as defined

by the appended claims. _
Having described my invention what T

will e -
Suffice it
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desire to secure by Letters Patent and claim, . -

is— ~ , :
1. A rotary pump comprising a casing.

having a chamber, an impelling rotor in the
chamber, inlet and outlet passages, a sealing
rotor cooperable with the impelling rotor

105

for effecting flow of fluids through  the -

pump, said sealing rotor comprising a body

portion provided with a gap 1n a peripheral

portion thereof, and a shoe of rigid mate-
rial in said gap. ST

9. A rotary pump-. comprising a  casing
having a chamber, an impelling rotor in the
chamber, inlet and outlet passages, a sealing

“votor cooperable with the impelling rotor for

effecting flow of fluids through the pump,

10

115

said sealing rotor-comprising a body portion

provided with a gap in a peripheral portion
thereof, a recessed shoe in said gap, the

“walls of the recess portion of said shoe

adapted to constantly engage with the im-
pelling rotor portion cooperating therewith
to prevent fluid slippage. ’

3. A rotary pump comprising a chamber,
an impelling rotor mn the chamber, inlet and
outlet passages, ‘a sealing rotor cooperable
with the impelling rotor for effecting flow

- of fluids ‘through the pump, said  sealing

rotor comprising a body portion having a

_gap, the shoe in said gap causing cooperation

120
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with a portion of said impelling. rotor, said
shoe having a double transverse taper where-
by it may be firmly retained in the gap of
the sealing rotor.

4. A rotary pump comprising a chamber,
an impelling rotor in said chamber and hay-
ing impelling elements, inlet and outlet pas-
sages for the chamber, a sealing rotor having
2 gap in which said elements are adapted to
extend  when the rotors are o rated, .a
recessed shoe insaid gap, the side portions
of ‘the shoe being curved to cooperate: with
the side faces of said elements for effecting
a continuous sealing and prevent fluid
slippage. ‘ ‘

5 In a votary pump, cooperable rotary
members, one of satd members having a gap,
the other of said members having adjustable
elements ‘cooperable with said ‘gap, means
for adjusting said elements and means for
holding said” elements and adjusting means
in. place.

6. In a rotary pump, cooperable rotary
niembers, one of said members having an
impeller-engaging gap and the other of said
members having an impeller element cooper-

1,652,323

able with said gap, said gap being formed

in a shoe of rigid material detachably con-

nected to the member carrying it. .
7. A rotary pump comprismg
inlet and outlet passages lea

ing to..and

from said chamber, an impelling rotor ‘in :

said chamber, and having radial impelling
cogs, means for adjusting the cogs radially,

and means for holding the cogs rigidly 1n.

adjusted position. -

-a chamber,

30

e

35

8. In a rotary pump having a ch‘ax‘nb‘er“ ‘

and a rotor therein, an impelling member
carried by the rotor; shims. for
the position of the member,
means for holding the member

0 in shimmed
Jposition. ‘

9. In a rotary pump having a chamber

and a rotor therem, an impelling member
carvied by the rotor and extending into a
groove provided in said rotor, shims placed
in said groove and behind said member for
adjusting the member, and a bolt secured to
said member and to said rvotor for holding
the member and shims in place.

PEHR AXEL PETTERSSON.

adjusting:
and securing.
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_ CERTIFICATE OF CORRECTION.
Patent No. 1,652,323. Granted December 13, 1927, to
PEHR AXEL PETTERSSON.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 1, line 18, for
the word "interchanging" read "interengaging"; page 2, line 122, for the word
"hy" read "any"; and that the said Letters Patent should be read with these
corrections therein that the same may conform to the record of the case in
the Patent Office.

Signed and sealed this 14th day of February, A. D. 1928.

M. J. Moore,
Seal . Acting Commissioner of Patents.




