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(No model,)

To «ll whom it may concern.:

Beit known that I, JENs NIELSEN,a citizen of
the United States, lesulmo' at Cedarialls inthe
county of Blackhawk and State of Iowa., have
invented a new and useful Rotary Pump, of
which the following 1s a specification.

This invention relates to certain improve-
ments in rotary pumps or motors, and has for
1ts principal object to provide a rofary pump
having a constant and uniform discharge and
in which the operative parts may be moved

with less friction than in similar pumps of the.

same general character now in use.

With these and other objects in view the in-
vention consists in the novel construction and
arrangement of parts hereinafter deseribed,
illustrated in the accompanying drawings, and
particularly pointed out in the appended
claims, 1t being understood that various
changes in the form, proportions, size, and
minor details.of the structure may be made

without departing from the spirit or sacrific

Ing any of the advantages of the invention.

In the accompanying drawings, Figure1 1s
a sectional elevation of a rotary pump con-
structed in accordance with the invention.
Fig. 2 1s a transverse sectional elevation of
the same on the line 2 2 of Fig. 1. Fig. 3 1s
a sectional perspective view of the cylinder
or main casing and intermediate partition.
Fig. 4 is a detail perspective view of the main
piston member detached.

Similar numerals of reference are employed
to indicate corresponding parts throughout
the several figures of the drawings.

The pump forming the subject of the pres-
ent invention 1s one of that type in which a
cog-wheel or annular rack is employed in con-
nection with a rotary-pump element resem-
bling in general contour an erdinary spur-
cear and traveling inside of and intermeshing
with the rack and the iIntermeshing point
forming the divisional line between the en-
trance and exit ports of the pump-cylinder. -

In the drawings, 1 indicates the cylinder
proper, having an intermediate partition 2,
which divides the main casing into two main
chambers 3 and 4, each of which contains one
of the revoluble pumping members.

The |

chamber 3 1s circular in form and serves to re-

ceive a revoluble pumping member in- the

form of a toothed follower-wheel 5, the teeth
6 of which extend in radial lines irom the pe-
riphery of the wheels, said teeth being pref-
erably formed on slightly-tapering straight
lines, so that the root of the tooth shall be of
somewhat greater width than the apex. This
pump-wheel fits snugly in its chamber and at
onesideisprovided with an offset portion 7, fit-
ting snugly within a recess 8, formed 1n the
inner wall of a removable cylinder-plate 9, a

suitable packing material 10 being preferably

introduced between the cylinder and plate 1n
order to prevent leakage. The pump-wheel
5 1s mounted on or is secured to a short shaft
11, adapted at one end to a bearing-opening
in the intermediate partition 2 and at the op-
posite end fitting in a similar bearing-opening
in the removable cylinder-head 9.

In that side of the casing opposite the cham-
ber 3 is the annular chamber 4, and a portion
of the wall which divides the two chambers
from each other is cut away, so that the cham-
bers intersect tangentially, as indicated in
Fig. 2. At the point of intersection of the
chambers is an abutmeut 12, which, in con-
nection with the revoluble pumping members,
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divides the upper from the lower portion of -

the chambers.

In the chamber 4 is placed a_cup-shaped
piston 14, the disk portion of which is pro-
vided with an enlarged and tapering hub 15,
fitting within a correspondingly-shaped recess

in a removable cylinder - head 16, and the

outer face of the disk is further provided with
a projecting portion 17, fitting within a cor-
respondingly-shaped recess formed in the in-
ner wall of the removable head. To positively
prevent the escape of thefluid, a packing ring

or gasket 19 1s introduced between the re-
" movable head and the outer wall of the main

casing, and said removable head is further
provided with a stuffing-box having a gland-
nut 20 of the usual construction,through which
passes a piston-supporting shaft 21. The pis-
ton 1s keyed to the shaft, and the inner end
of said shaft is adapted to a suitable bearing-

opening formed in the intermediate partition
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at a point adjacent to and parallel with the
corresponding bearing-opening for the simi-
lar shaft 11. _

The flange, which forms a part of the piston,
fits snugly within the annular chamber 4, and
said flange 1s provided with a plurahity of re-
cesses torming teeth 22, the inner and outer
faces of which are concentrie with the axisof
rotation of the piston.
teeth are convex, as illustrated at 23, being
arranged on asubstantially cycloidal curve in
order to more ciosely interfit with the sub-
stantially straight tapering lines of the teeth
6, while the width ot the spaces between the
adjacent teeth at the periphery of the piston
1s but a trifle greater than the width of the
apex of said teeth, so that when the parts
come into mesh the peripheral line of the pis-
ton will be to all intents and purposes con-
tinuous and in connection with the abutment
12 will prevent the passage of fluid from one
side of the chamber to the other.

At the juncture of the inner and curved
walls of each of the teeth 23 1s a groove 24,
forming abrupt sharp edees, which serve to
prevent clogeing when pumping water con-
taining sand, mud, or other impurities.

In the upper and lower portions of the main
casing are ports 28, extending on tangential
lines from the annular chamber 4, and either
of these may form the inlet and the other the
outlet portion. Such ports may be arranged
at the top or bottom of the casing or other-
wise so disposed asto permit the entrance and
discharge of the material to be pumped or the
actuating fluid for the motor, allowance in
all cases being made for the abutment and
the intermeshing points. of the pump elements
between such points.

In order to provide for the proper balanc-
Ing of the piston, especially when the device
1s used as a motor, the disk portion of the pis-
ton 1s provided with a number of openings 30,
through which the fluid may freely pass to
the outerface of the disk, and thus balance the
pressure on both sides of said piston.

The pump-cylinder i1s mounted on a suit-
able base which also carrvies a standard 31,
having a bearing for the end portion of the
piston-supporting shaft 21, and on said shaft is
alsomounted a belt-wheel or gear-wheel for the
transmission of power to or from said shatt 21.

When the device 1s used as a pump, the
shatt 21 1s rotated from any smitable source
of power and the fluid s led through one of the
ports—tor instance, the upper port—ivill en-
ter between the teeth 22, and be carried around
through the annular chamber 4
tion of the opposite port. A portion of the
water will enter the circular chamber 3 be-
tween the teeth and be carried around by the
teeth 6 until the latter are about to intermesh
with the teeth 22, at which time the water in
the spaces between said teeth 6 will be foreed

The othersides of the
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downwardly through the spaces between the
teeth 29, and as the parts more fully inter-
mesh the teeth 6 will almost completely fill
the spaces between the teeth 22 and form at

one point a practically continuous peripheral

line for the piston, so that there will be no
chance of the water going backward toward
the inlet-port.

Where the device 1s emiployed as a motor,
the operation is substantially the same, the
fluid under pressure acting on the teeth of
both the piston member and the wheel 5 and
freely escaping at the outlet-port.

It will be observed that the piston member
14 actuates the wheel 5; but this construction
need not be rigidly followed in all cases, as in
some Instances the two shatts may he con-
nected by gears in order to permit driving of
the two eloments at proper speed, and thus
in & measure prevent or lessen the wear on
the contacting parts of the two revoluble
members.

1t will be observed that both the revoluble
members have supports on each side, the in-
termediate partition forming both a divisional
wall between the two chambers and also serv-
ing as a support for the shafts on which the
two members are mounted.

Having thus described the invention, what
1s elaimed is—

1. In a device of the class specified, a casing
having an intermecdiate partition dividing the
interior of the casing into a pair of circular
intersecting chambers, a pair of revoluble in-
;ermeshmﬁ' pumping members disposed one
in each of said chambers, and supporting-
shatts for said members, e‘wh of the shafts
having a bearing in the partition.

9. In a device of the class described, a cas-
ing having an intermediate partition separat-
ng said casinge 1into a circular chamber and an
annular chamber, a revoluble piston having a
toothed flange arranged in the annular clnm-
ber and the Web or dlsh portion of said piston
being provided with openings to permit equal-
Elth];l of the pressure on opposite sides of the
p1st011, a toothed wheel forming the opposite
piston member, said toothed wheel intermesh-
ing with the teeth of the piston and being dis-
posed within said circular chamber, and shafts
for said members, each of said shafts having
a bearing in the partition.

3. In adeviceofthe class specified, a casing
having an intermediate partition forming in-
tersecting annular and circular chambers, a
cup-shaped piston arranged on one side of the
partition and havingits flange portion toothed
ancd fitting within the annular chamber, a
toothed wheel forming a secondary piston
member and intermeshing with the teeth of
the piston, and carrying shatts for both piston
members, there being bearing - openings
f{)rmed in the partition for the support of said
shafts.
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4. Tn a device of the class specified, a casing
having in one side a recess forming a circular
chamber and in the opposite side arecess form-
ing an annular piston-chamber, said chambers
intersecting tangentially, there being between
said chambers a dividing-partition, a flanged

piston member fitting in one side of the cas-

ing and having its toothed flange portion dis-
posed in the annular chamber, a toothed wheel
forming a secondary piston member and fit-
ting within the circular chamber, means for
supporting the pistons, removable cylinder-
heads at the opposite sides of the casing, and
supporting -shafts for said piston members,
cach of the shafts having abearing in the di-
viding-partition as well as 1n the removable
cylinder-head into which it extends.

5. In a device of the class specified,the com-
bination with a casing having a partition di-

viding said casing into a circular chamber and
an annular chamber, a piston member having
a toothed flange fitting within the annular
chamber, the opposite sides of the teeth of
said flange being arranged on convex lines and

orooves being formed at the intersection of
the convex sides and the inner surfaces ot the

teeth, and a wheel forming a secondary pis-
ton member and disposed within the circular
chamber, said wheel having radiating teeth
tapering from root to apex and the side walls
of such teeth being arranged on straight lines.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in

the presence of two witnesses. -
JENS NIELSEN.

‘Witnesses:

‘CARL Brawpr,
J. P. LARSEN.
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