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No.’ (39 207,

UNITED STATES

Patented September 15, 1903.

PATENT OFFICE.

JENS NIELSEN,

OF CEDARFALLS, IOWA.

"ROTARY PUMP.

SPRECIFICATION forming part of Letters Patent No. 739,207, da.fed September 15, 1903,

. Application filed May 28, 1902, Serial No. 109,351,

(No model))

To all whom it may concermn:

Be it known that I, JENS NIELSEN, a citi-
zen of the United States, residing at Cedar-
falls, in the county of Blackhawk and State
of Jowa, have invented certain new and use-
ful Improvements in Rotary Pumps, of which
the following is a specification. -

This invention relates to pumps of the ro-
tary type involving the employment of a ro-
tating piston or wheel constituting the work-
ing member for securing a pumping action.

To this end the invention contemplates
certain novel and practical improvements in
that class of pumps or motors in which the
rotating piston essentially comprehends sep-
arate driving-wheel and follower-wheel mem-

- bers having a loosely-interlocked connection
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80 as to be compelled to rotate in unison and
having their axes disposed at an angle to
each other.
struction the machines which have héreto-
fore embodied the same have been inopera-
tive orimpracticable by reason of animproper
relation as to size and disposition between
the driving and follower wheel members of
the piston, and also by reason of the loosely-
interlocked connection between the separate
members being such as to positively inter-
fere with the free action thereof and also pre-
venting the proper circulation of the fluid.
These mechanical and practical difficulties
are overcome by the present invention
through thé medium of a construction in-
volving an accurate and properly-related
mounting of the separate members of the pis-
ton, as well as by preserving a proper pro-
portional relation between the sizes of the
said members.

Other objects secured from the structural
improvements contemplated by the present
invention will more readily appear as the na-
ture of the same is better understood, and

~ while the construction contemplated pos-
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sesses special utility as a rotary pump the
same may be utilized as a motor or as a
blower without material change..

In its functions as a pump the machine se-
cures a steady continuous stream at any
reasonable speed, that the same may be run
and will act as a suction-pump up to the usual
limit. Also the machine will act as a force-

pump or both as a suction and force pump at

In this peculiar formm of con-

the same time, and, furthermore, will operate

in any position that it can be placed. Again,
the construction is such that either port may
be the inlet or outlet.

With these and many other objects in view,
which will more readily appear as the nature
of the invention is better understood, the
same congists in the novel construction, com-
bination, and arrangement of parts, as will be
hereinafter more fully described, illustrated,
and claimed.

The essential features of the invention as
above indicated are necessarily susceptible
to considerable modification without depart-
ing from the spirit or scope of the invention;
but a preferred embodiment of the latter is
showh in the accompanying drawings, in
which—

Figure 1 is a top plan viewof a rotary pump
embodying the present invention. Fig. 2 is
a vertical longitudinal sectional view on the
line 2 2 of Fig. 1. TFig. 3 is a longitudinal
horizontal sectional view showing plainly the
proportionate size of the wheel members of
the piston in their proper operative relation.
Fig. 4 is a vertical transverse sectional view
on the line 4 4 of Fig. 1, showing a preferred
relation of the inlet and outlet  ports of the
casing. Figs.5 and 6 are details in perspec-
tive, respectively, of the preferred construc-
tion of driving and follower wheel members
constituting the complete rotating pistom.
TFig. 7 is a view illustrative of the relative
motion of the peripheries of the two wheel
members of the piston. TFig:8isadetailele-
vation of the follower-wheel side of the cas-
ing with the follower-wheel and cover-plate
removed.

Like numerals of reference designate cor-
responding parts throughout the seveml fig-
ures of the drawings.

The pleferable f01m of casing as utilized

in carrying out the invention is 1llustlated in
the drawings and designated by the numeral
1. This casing usually surmounts any suit-
able form of supporting-base 2 and in its
preferable construction is provided with op-
posite open sides covered by the removable
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cover-plates 3 and 4, respectively, each pro-

vided with a central bearing 5, having at its
outer end an ordinary stuffing-box 6 for re-
ceiving the shaft-section turning therein, as
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will be presently explained, and at this point
it will be observed that the casing 1 is of an
approximately triangular shape in horizontal
cross-sectivn, thereby disposing the opposite
sides thercof, covered, respectively, by the
plates 3and 4, at an acute angle to each other,
as may be plainly seen from Figs. 1 and 3 of
the drawings.

A distinetive and important feature of the
present invention resides in the formation of
the casing 1 with separate interior wheel-

chambers 7 and 8, which are designed, re-.

spectively, to receive the separate wheel mem-
bers of the piston hereinafter referred to and
which are completely separated and divided
from each other through the medium of a
solid transverse partition-wall 9, which di-
vides the interior of the casing transversely
and also tapers transversely in correspond-
ence to the tapered or triangular cross-sec-
tional form of the casing itself.

The opposite angularly-related faces of the
interior transverse tapering partition-wall 9
respsctively codperate with the separate cov-
ers 3 and 4 o entirely close in the separate
wheel-chambers 7 and 8, and the only com-
munication that is provided between the two
chambers 7 and 8 of the casing is through the
clearance-opening 10, formed at what might
be properly characterized as the ““apex” of
the tapering partition-wall 9. The said c¢lear-
ance-opening 10 does not provide communica-
tion between the separate wheel-chambers in
the sense of permitting the circulation from
one chamber to the other, but performs a
dual function—namely, that of providing a
space within which the separate members of
the piston may come intointerlocking engage-
ment and pass out of such engagement, and
also providing for the proper inlet and outlet
of fluid to and from the interlocked parts of

‘the separate members of the piston, as well

as from the individual parts of the said sepa-
rate membersof the piston. These functions
of the clearance-opening, which is of a seg-
mental form, will hercinafter more fully ap-
pear.

Anotherimportant feature of the invention
resides in forming the wheel-chamber 7 of a
greater diameter than the wheel-chamber 8,
and also within the circular plane of the seg-
mental elearance - opening 10 the transverse
partition - wall 9 is provided in the side con-
stituting onc of the inclosing walls of the
wheel-chamber 7 with an annular water-chan-
nel 11, which extends entirely around the in-
ner periphery of the chamber 7 and receives
therein the laterally-projecting impact-cogs
12 of the driving-wheel member 13 of the ro-
tating piston.  As already indicated, this ro-
tating piston essentially comprehends a driv-
ing-wheel member 13 and a follower - wheel
member 14,completelyhoused, respectively,in
their own containing - chambers 7 and 8 and
havingaloosely-interlocked connection solely
within the segmental clearance - opening 10,
and by reason of the cross-sectional shape of
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the casing said members being also neces-
sarily disposed at an angle to each other.

The driving-wheel member 13 snugly regis-
ters within its own containing-chamber 7, be-
ing concentrically disposed within said cham-
ber and of a greater diameter than the fol-
lower-wheel member 14, which has been found
to be important to successfully and practi-
cally operate a rotating piston consisting of
separate driving and follower wheel mem-
bers. The said driving-wheel member 13 is
keyed or otherwise suitably secured to thein-
ner end portion of a shaft-section 15, extend-
ing through the bearing and stuffing-box of
the cover 3 and having its outer end sup-
ported in a suitable exterior bearing or bear-
ing-stand 16, located outside of and beyond
the pump-casing, and the outer end portion
of the shaft-section 15, carrying the driving-
wheel member 13, may have mounted thereon
a pulley or gear wheel 17, according to the
manner in which it is desired to utilize the
machine. :

To insure a firm bracing of the parts and
steadiness in motion, the inner extremity of
the shaft-section 15 is mounted in an interior
bearing 18, formed in one side of the trans-
verse partition-wall 9 and corresponding to a
similar bearing 19, formed in the opposite and
angularly-related side of the partition-wall 9
and receiving the inner extremity of the shaft-
section 20. This shaft-section 20 carries the
follower - wheel member 14 and turns in the
bearing and stuffing-box of the cover or cover-
plate 4.

In connection with the mounting of the driv-
ing-wheel and follower-wheel members upon
their respective shaft-sections 15 20 it is to
be observed that the said shaft-sections are
disposed at an obtuse angle to each other and
may besaid todiverge from a common center—
or;, in other words, since the follower-wheel
member 14 is practically a frustum of a cone
the apex of the frusto-conieal side of the fol-
lower-wheel, cooperating with the driving-
wheel member, may he said to be located at
a common center with the axial center of the
face of the driving-wheel member 13.

In construeting the driving-wheel member
13 the same is provided at the side thereof
next to the follower - wheel member with a
working face 21, disposed at right angles to
the axis of rotation and from which are lat-
terally projected the impact-cogs 12. These
Impact-cogs are disposed in parallelism to the
axis of rofation and are preferably arranged
at or contiguous to the periphery of the body
of the driving-wheel member, while at the
same time occupying a radial disposition in
reference to the shaft. These cogs are of a
width equaling only a fraction of the radii of
the driving-wheel member 13 and do not oc-
cupy the full width of the working face 21,
thus leaving the inner edge portion of said
working face exposed as a shoulder to con-
tact with the conieal surface 22 of the fol-
lower-wheel member 14,
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- The impact-cogs 12 are spaced an equal dis-
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tance apart from each other and are prefer-
ably constructed of a tapering form toward
their points with compoundly-curved side
faces 12* to insure their free movement into
and out.of the cog sockets or recesses 23,
formed in a cireular series within the conical
bearing-face 22 of the follower-wheel member
and disposed at right angles to such face in
order to become properly alined with the im-
pact-cogs 12 within the segmental clearance-
opening 10 at one side of the casing.

The follower-wheel member 14 is beveled or
tapered from its periphery inward toward the
driving-wheel member 13 for a distance to al-
low the said face of the follower-wheel mem-

ber to fit close against the working face 21 of

the driving-wheel member at the point where
the two wheels are in contact or interlocked,
and by reason of this construction the said
follower-wheel may be properly described as

being ¢ frusto-conical” at the side codper-

ating with the driving-wheel member. Also
in the construection of said follower it may
be preferable to form the same with a beveled
outer side portion 24, registering in a corre-
spondingly-shaped bearing-seat 25, formed at
the inner side of the cover or cover-plate 4.
It may also be found desirable in the forma-
tion of the follower-wheel to construct the
same in two parts—namely, of a solid.body
portion and an outer rim-section 26, dove-
tailed into the body of the wheel and havmo
its flange 27 overhanging and completely clos-
ing in the outer s1des of the cog sockets or
recesses 23.

The cog sockets or recesses 23 are the same
distance apart as the impact-cogs 12 of the
driving - wheel member; but there is neces-
sarily a less number of said sockets than of
the cogs, by reason of the follower-wheel
member being of a smaller diameter than the
driving-wheel member. The object in mak-
ing the follower-wheel smaller in diameter
than the driving-wheel member is to cause
the impact cogs and recesses to describe as
nearly as possible the same circular path or
arc during the time they are in interlocked
engagement within the segmental clearance-
opening 10. While the periphery of the driv-
ing-wheel member will describe a circular
path, the periphery of the follower- wheel
member will necessarily describe an ellip-
tical path in reference to the working face
of the follower-wheel member, as indicated
by the diagram in Fig. 7 of the drawings, but
the proportionate size of the two wheel mem-
bers will secure the movement of the inter-
locked portions thereof within the same ecir-
cular plane, as shown. This is necessary to
provide a thoroughly practical and effective
operation.

‘While the impact-cogs 12 are of a tapeled
form, as described and shown, the sockets 23

receiving the same are not necessari]y the

same shape, inasmuch as they are only re-
quired to be formed sufficiently large to per-

3

mit of the cogs freely entering and leaving

the same at an angle. -The casing 1 may be
formed with an 1nlet and outlet at any suit-
able point; but in the preferable construc-
tion the fluid-inlet 28 is formed tangentially
in the casing contiguous to and communi-

cating with the upper end portion of the seg-

mental clearance-opening 10, while the fluid-
outlet port 29 is formed in a corresponding
position contiguous to and communicating
with the lower end of the segmental clear-
ance-opening 10.

In using the machine as a pump if found
necessary the same may be first primed by
introducing the fluid therein in any suitable,
manner, and assuming that the uppermost
port 28 is the inlet-port with-a proper pipe

connection therewith and the lower port 29

is the outlet-port, as indicated, and which also
has a proper pipe connection, the driving-
wheel member 13 is rotated in a direetion

wherein the cogs 12 along the upper portion -

of the wheel will travel away from the inlet-
port and into the fluid or water channel 11 in
rear thereof. Inasmuch as the impact-cogs
12 are of a size closely filling the cross-sec-
tional area of the fluid or Watel channel 11
the said cogs necessarily divide the channél

into a multiplicity of separate chambers be-.

tween the several cogs, and as the water in
these several chambers is compelled to follow
the movingimpact-cogs asthey travel through
the fluid-channel 11 toward the lower outlet-
port 29 a suction is mnecessarily created
through the inlet-port, so as to maintain’ a
pumping action. It is'impossible for the wa-
ter to follow the impact-cogs past the lower
outlet-port 29, for the reason that at thispoint
the solid portion of the follower-wheel be-
tween the cog sockets or recesses 23 com-
pletely fills the space between the impact-
cogs, thus forcing the water to seek a dis-
charge through the outlet provided therefor.
It should also be observed in the action of
this machine as a pump that when the im-
pact-cogsleave the sockets or recesses 23, near
the inlet-port, the said sockets or recesses are
filled with water, which is carried around to
the outlet,where the cogsin entering the said
sockets or recesses force out a part of the
watber contained therein, thus adding mate-
rially to the quantity of water actually car-
ried around from the inlet to the outlet.

In the use of the machine as a blower the
action is the same as already indicated, and
in reference to the action of the machine as a
motor it may be noted briefly that the water
entering through the inlet-port fills the space
between the two wheel members and the cas-
ing up to the first impact-cog that closes the
adjacent portion of the fluid or water channel
11. The water will then press or impinge
with nearly equal force on all sides or walls
of the space within whichitisinclosed. When
the water-pressure is sufficient to overcome
the friction, the impaect-cog which the water
abuts against will move into the fluid or wa-
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ter channel, for the reason that that particu-
lar cog is the only part of the space inclosing
the water which can be moved. As this first
impact-cog is moved into the adjacent fluid
orwater channel thenext succeeding cog will
enter the mouth of said channel and receive
the pressure of the fluid, which action con-
tinues for the successive cogs, thus causing
the wheel members of the piston to continue
toturn. Of course in the use of the machine
some of the water will necessarily be carried
around to the outlet in the sockets orrecesses
of the follower-wheel, but in a motor this oc-
curs without affecting the general action of
the machine. :

From the foregoing it is thought that the
construction,operation,and many advantages
of the herein-described rotary pump will
be readily apparent without further deserip-
tion, and it will also be understood that va-
rious changes in the form, proportion, and
minor details of construction may be resorted
to without departing from the spirit of the in-
vention or sacrificing any of the advantages
thereof.

Having thus described the invention, what
is claimed, and desired to be secured by Let-
ters Patent, is— .

1. In a machine of the class deseribed, the
casing having separate angularly-related
wheel-chambers, and a transverse partition-
wall between said chambers and provided
with a single clearance-opening, and a rotat-
ing piston consisting of separate angularly-
related wheel members of different diameters
and having a loose ‘cogged connection within
the said single clearance-opening.

2. In a machine of the class described, the
combination of the casing having separate
angularly-related wheel-chambers and a
transverse partition-wall between said cham-
bers provided with a clearance-opening, and
a rotating piston consisting of separate wheel
members of different diameters and having a
loose cogged connection within said clear-
ance-opening, each wheel memberalso having
a shaft-section journaled in an exterior bear-
ing and also in the partition-wall, substan-
tially as set forth.

3. In a machine of the class described, the
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casing havingan interior transverse partition-
wall dividing the same into two chambers and
provided with a single clearance-opening
therein, said casing being further provided
within one of its  chambers with an annular
water-channel encircling the partition, and
the rotating piston consisting of separate
wheel members having a cogged connection
within the clearance-opening. -

4. In a machine of the class deseribed, the
casing having separate interior angularly-re-
lated wheel-chambers, a transverse tapering
partition-wall pierced at its apex by a seg-
mental elearance-opening, an annular water-
channel within one of said chambers and in
commaunication with the said clearance-open-
ing, an inlet and outlet port likewise in eom-
munication with the said clearance-opening,
and the rotating piston consisting of driving-
wheel and follower-wheel members having
their axes disposed at an angle to each other,
the driving-wheel member being provided at
one side with a working face disposed at right
angles to its axis and having a series of im-
pact-cogs projecting laterally from the said
working face and substantially registering
within said water-channel, and the follower-
wheel member having a conical bearing-face
codperating with the working face of the driv-
ing-wheel member and provided therein with
a series of cog sockets or recesses having an
interlocked engagement with the impact-cogs
solely within the said clearance-opening.

5. In a machine of the class described, the
casing having separate angularly-related
wheel-chambers and a transverse partition-
wall between said chambers, and a rotating
piston consisting of separate driving-wheel
and follower-wheel members housed respec-
tively in the separate chambers and having
a loosely -interlocked operative connection,

“each of said wheel members having a shaft-

section journaled in exterior bearings and
also in the said partition-wall. :
In testimony whereof I affix my signature
in presence of two witnesses.
JENS NIELSEN.
Witnesses:
WILBUR N. HOSTROP,
ITENRY JOHNSON.
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