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This invention relates to pumps generally and 
more particularly a water pump for automobile 
engines. 
In my earlier application, Serial No. 675,376, I 

disclosed a packingless water pump in which a 
partition wall provides a bearing for a non 
rotating Wobble shaft or nutator, and a boot or 
diaphragm cooperates with the partition and 
shaft to prevent water leakage. In that construc 
tion, however, an impeller rotatably mounted in 
the impeller chamber is operated through a driv 
ing connection with the end of the nutator. It is 
the principal object of my present invention to 
provide a pump of the Same general type but 
which operates more easily and, consequently, 
with much less wear, by reason of the mounting 
of the impeller directly upon the end of the nuta 
tor, thus eliminating the impeller bearing and the 
bearing connecting the nutator and impeller, and 
correspondingly reducing power consumption and 
Wear of parts, 
The pump impeller in accordance with the 

present invention is in the form of a frusto-conical 
SWash plate of the proper diameter in relation to 
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the diameter of the impeller chamber that is 
concentric with the axis of nutation of the im 
peller, so that very little clearance is left between 
the impeller and the Walls of the chamber in 
Operation, experiment having shown a decided 
increase in output with reduction in the clearance. 
The outlet from the impeller chamber can be 
radial but the inlet is preferably in front of the 
impeller and on the axis of nutation, 
The invention is illustrated in the accompany 

ing drawing, in which 
Fig. 1 is a vertical Section through a portion of 

an automobile engine block showing a pump 
thereon made in accordance with my invention; 

Fig. 2 is a cross-section on the line 2-2 of Fig 
lure 1 looking toward the impeller as indicated by 
the arrows; 

Fig. 3 is a fragmentary sectional detail of the 
nutator bearing showing a modified or alternative 
construction, and 

Fig. 4 is a section corresponding to a portion of 
Figure 1 but showing a further modification in 
the nutator mounting. 

Similar reference numerals are applied to cor 
responding parts throughout these views. 

Referring to Figs. 1 and 2, the numeral 5 desig 
nates a head on an engine block 6 having a pump 
housing 7 bolted on the front end thereof as at 8. 
The pump housing has a radial, upwardly ex 
tending neck 9 for discharge of water adapted 
for connection in the usual Way with the auto 
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mobile radiator. Now, in accordance with the 
disclosure in my earlier application, the fan pulley 
O is mounted on a stub shaft f. received in a 

bearing 2 provided in the outer end of the hous 
ing 7 in communication with the oil chamber 3, 
and a drive disk f4 provided on the inner end of 
the shaft has a hole 5 provided therein to 
receive the ball-shaped end 6 of the non-rotat 
able wobble shaft or nutator f7. In other words, 
the shaft instead of extending through a suit 
able stuffing box into the impeller chamber 8 to 
operate an impeller therein terminates in the oil 
chamber 3 where it is operatively connected with 
the front end of the nutator , and the latter 
extends through a partition 9 into the impeller 
chamber 8 to operate the impeller 20. Any 
lubricant finding its way along the shaft if 
through the bearing 2 from the oil chamber 3 
is trapped by the retainer 2' which is mounted 
Snugly on the cylindrical end of the pump hous 
ing, as shown. In that way loss of lubricant is 
reduced to a minimum and the oil chamber when 
partially filled at the time of assembly should not 
require any refilling, although, of course, an oil 
filler plug or cup may be provided on the housing 
directly behind the fan pulley if so desired. The 
nutator has a ball-shaped enlargement 2 in 
termediate its ends universally fulcrumed in a 
Socket or bearing 22 at the center of the partition 
9. The latter separates the oil chamber from 
the impeller chamber and is made in two parts 
arranged to be assembled on the ball portion 2 
from opposite sides and to be fastened by screws, 
as at 23, in the housing T. Recesses 24 are pro 
vided in the two halves of the partition to ac 
Commodate a leather or felt Washer 25 to retain 
lubricant and thus protect the boot 26 from too 
free contact with the oil while also assuring lu 
brication of the ball portion 2 by the lubricant 
retained in the washer, even though the oil level 
in the chamber 3 might be low. The boot or 
sleeve 26 is preferably, though not necessarily, 
molded in one piece of rubber, and more particu 
larly a synthetic thermo-plastic rubber mate 
rial such as thiokol, derived from the inter-action 
of compounds of olefins with soluble polysulfide, 
which is unaffected by oil and does not suffer any 
ill effects if subjected to the action of hot water 
and anti-freeze Solutions. However, any other 
flexible material suitable for the present purpose 
may be employed. The boot constitutes a seal to 
prevent access of Water from the impeller cham 
ber 8 to the bearing 22. The boot 26 is made 
small enough at one end 27 to fit tightly on the 
reduced portion 28 of the nutator, and is arranged 
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to be compressed against the shoulder 29 on the 
nutator when the nut threaded on the end of 
the nutator is tightened to clamp the impeller 20 
in place. The other end of the boot is of larger 
diameter and has an enlarged rim arranged 
to be stretched to pass over the neck 2 to fit in 
the annular recess thereon and provide a 
water-tight joint. A small boot is preferred to a 
larger diaphragm because it can be provided at 
much lower cost, and offers less resistance to the 
notion of the nutator. 
In operation, assuming that the pulley C has a 

fan belt working thereon, the rotation of the disk 
f4 causes the nutator 7 to have circular oscilla 
tion or what is known as nutating motion, that is, 
the forward end of the nutator moves in a circle, 
and this circular motion results in a corresponding 
circular motion of the rear end of the nutator. 
The nutator merely fulcrums universally inter 
mediate its ends in the bearing 22; it does not 
revolve. Consequently, the problem of preventing 
leakage is greatly simplified; the boot 26 need 
only hug the nutator and the partition 9 tightly 
enough to provide a static seal as distinguished 
from the old rotary type shaft seals. The seal is 
not only simpler to make but much more effec 
tive and really positive. When the oil chamber 
3 is filled to the level of the lower portion of the 
bearing 2 there is ample lubrication for the 
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shaft and nutator for smooth and quiet 
operation with minimum wear. 
The impeller 20 is in the form of a frusto-con 

ical swash plate, the periphery 34 of which re 
mains parallel with the inside wall 35 of the im 
peller chamber 8 in the nutating motion of the 
impeller, as indicated in dotted lines in Figure 1. 
Very little clearance is left between the periphery 
of the impeller and the inside wall of the chamber. 
Experiment showed a decided increase in the 
pump's output upon reduction in the clearance. 
For example, whereas one gallon per minute was 
secured with a 4’ clearance, 2.86 gallons per 
minute was secured with a .015' clearance. The 
impeller chamber 8 has a partition 9 as its front 
wall and a plate 36 as its back wall, the plate 
being fastened in place between the cylinder head 
5 and pump housing T as shown. A center hole 
provided in the plate 36 serves as a water inlet 
for the chamber 8. The hole is preferably small 
in relation to the diameter of the circle described 
by the impeller. For example, a 1' diameter 
was found to give the good results above referred 
to with a pump in which the impeller described 

When the diameter 
of the hole 37 was reduced to a 15/16' diameter, 
less water was pumped, and on the other hand, 
when the diameter was increased to 1%', very 
little output was secured as compared with the 
output stated above. The output of 2.86 gallons 
per minute compares very favorably with the 
output of pumps in common use today and oper 
ated at similar speeds; one of the most widely 
used pumps has an output of only 468 gallon per 
minute. In the event the output of the present 
pump is more than is desired, it is obvious that 
one may regulate its performance by simply 
changing to a different sized hole at 3. Thus 
the same pump may be used on different engines 
having different requirements as to pump ratings, 
by merely employing different plates 8 with the 
proper sized holes S. While I have shown an 
offset in the plate 36 to provide operating clear 
ance for the impeller 20, it should be understood 
that a plain plate may be employed by simply 
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setting the bearing 22 farther forward relative 
to the plate. 
The operation of the special impeller herein 

disclosed is not understood well enough to make 
it proper to offer a definite theory of operation. 
Apparently when the impeller 20 is in the upper 
most position shown in Figs. 1 and 2, in which 
it more or less seals of the outlet 38 in the neck 
9, there is a crescent-shaped slug of water be 
low the impeller which in the nutating motion 
of the impeller, in which it describes a circle, 
moving in the direction of the arrow in Fig. 2, 
is displaced in the direction of the arrow from 
the impeller chamber 8 into the neck 9, more 
water being at the same time drawn in contin 
uously through the inlet 37 to take the place of 
the water displaced. There is no perceptible pull 
Sation but instead a fairly steady flow in the 
Operation of the pump at substantially constant 
Speed. 
The construction disclosed in Fig. 3 shows a 

partition 9-a in connection with a nutator -a. 
in which a longitudinal slot or keyway 39 is 
provided in the ball portion 2-a for reception 
of a roller 40 carried on a radial pin 4 mounted 
between the halves of the partition 9-a. This 
is to positively prevent turning of the nutator. 
I have found, however, that there is actually 
little or no tendency for the nutator to tura, 
whatever turning moment is given by reason of 
friction of the ball f in the hole 5 is counter 
acted apparently by an opposite moment given 
the impeller 20 by the skin friction of the water 
in the impeller chamber 8 against the periph 
ery of the impeller. 

In Fig. 4 a diaphragm 26-a is shown in lieu 
of the partition 9 and boot 26 serving both as a 
support for the nutator fl-b and as a seal, 
the diaphragm being clamped at its center on a 
shoulder 29-a on the nutator as at 30-a for a 
water-tight seal, and being clamped at its pe 
riphery in the housing -a of the pump by 
means of a ring 3-a for another water-tight 
seal. The diaphragm may be of rubber, leather, 
or metal-in fact, any flexible material suitable 
for the purpose. 

It is believed the foregoing description con 
veys a good understanding of all of the objects 
and advantages of my invention. While refer 
ence has been made to the special adaptability 
of my invention to use on automobile engines, 
it will, of course, be understood that the same is 
applicable to pumps generally, whether it be for 
the pumping of water or any other liquid or fluid 
medium. The appended claims have, therefore, 
been drawn so as to cover all legitimate modif 
cations and adaptations. 

I claim: 
1. In an automobile engine water circulating 

pump, means providing an impeller chamber, 
means providing an oil chamber for lubricating 
oil, a drive shaft extending into the oil chamber 
through a bearing communicating therewith for 
lubrication, a partition separating the two cham 
bers and having a bearing supplied with lubri 
cant from the oil chamber, a wabble shaft uni 
Versally fulcrumed internediate its ends in the 
bearing on the partition and pivotally connected 
at one end to said drive shaft at a certain radius 
relative to the axis of rotation of the latter where 
by movement is arranged to be communicated to 
that end of said shaft in a circle to produce cor 
responding movement of the other end, and an 
impeller on the other end of said shaft in the 
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such other end of the shaft imparting a plane 
tary movement to said impeller. 

2. In a water circulating pump for an automo 
bile engine, the combination of a fan pulley shaft 
supported in spaced relation to a water circulat 
ing passage of the engine, a vibratory spindle ex 
tending from the fan shaft to said passage and 
disposed at an angle to the axis of the shaft and 
pivotally connected at one end to said shaft at a 
certain radius measured from the axis of the 
latter, an impeller in the water circulating pas 
sage carried on the other end of said spindle, 
means supporting the spindle intermediate its 
ends for universal fulcrum motion, said other end 
of the spindle imparting a planetary movement 
to said impeller. 

3. In a water circulating pump for an automo 
bile engine, the combination with the water cir 
culating passage of the engine, of a housing 
adapted to be secured to the engine in communi 
cation with said passage, a fan pulley shaft Sup 
ported in said housing, a partition in said hous 
ing between the shaft and the passage, said par 
tition having a central bearing, a Wabble shaft 
universally fulcrumed intermediate its ends in 
said bearing and extending rearwardly from the 
partition and forwardly from the partition to the 
fan shaft and pivotally connected thereto for Wi 
bratory motion circlewise at both ends, and an 
impeller on the rear end of said wabble shaft 
and adapted to be planetated by said Wabble 
shaft coincidental with such circle-wise motion. 

4. In a pump, the combination of an impeller 
chamber, a rotary driven shaft outside the in 
peller chamber, a supporting bearing for said 
shaft, a partition between the bearing and in 
peller chamber, a non-rotating wabble member 
universally fulcrumed on the partition inter 
mediate its ends and swiveled at its forward end 
on the drive shaft at a predetermined radius 
with respect to its axis of rotation, and a fluid 
impeller mounted on the other end of said wab 
ble member at a predetermined radius with re 
spect to the aforesaid axis of rotation, Said in 
peller being planetated in a circular path about 
such axis incident to rotation of said shaft. 

5. In a device of the class described, a housing 
having an outer bearing, an impeller chamber, a 
partition between the impeller chamber and the 
outer bearing in said housing forming an oil 
chamber therein, said partition having a second 
bearing coaxial with but axially spaced from the 
outer bearing, a pulley shaft received in the Outer 
bearing and carrying a drive pulley on the outer 
end and a drive member on the inner end, an 
impeller disposed in the impeller chamber, a Wab 
ble shaft mounted for circular Oscillation in the 
second bearing and projecting into the ofl cham 
ber for pivotal connection with the drive mem 
ber and into the impeller chamber for Support 
of the impeller directly thereon, whereby to 
planetate said impeller in a circular path. 

6. A device as set forth in claim 5 including 
means for preventing rotation of the Wabble 
shaft relative to the partition in the circular OS 
cillation thereof. 

7. In a pump, the combination of an impeller 
chamber and a lubricating chamber, a driving 
shaft supported in a bearing communicating with 
the lubricating chamber for lubrication of said 
bearing, an impeller in the impeller chamber, a 
non-rotating Wabble member disposed at an angle 
to the driving shaft and pivotally connected 
therewith at a predetermined radius with re 
spect to the axis of rotation thereof at one end, 
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said shaft causing circular oscillation of the ends 
of said wabble member incident to. rotation of 
said shaft, said impeller being mounted directly 
on the other end of said wabble member and 
given a circular planetary movement by the wab 
ble member while said member is oscillating. 

8. In an automobile construction, the combi 
nation with an engine head having a water cir 
culating passage thereira and an impeller cham 
ber communicating therewith, a rotary pulley 
shaft supported in axially spaced relation with 
respect to the impeller chamber, a non-rotating 
nutating element supported for circular oscilla 
tion at a point between the impeller chamber 
and shaft and connected at one end with said 
shaft whereby to have circular oscillation with 
out turning, and an impeller mounted directly 
upon the other end of said member in the im 
peller chamber, said impeller being given a plane 
tary movement by said member during such 
oscillation of the member. 9. In a pump, a housing having a substantially 
circular impeller chamber therein, a nutating 
shaft projecting into the impeller chamber sub 
stantially from the center of one end and ar 
ranged to be operated so that the inner end de 
scribes a circle in the housing, and an impeller 
carried on the end of said shaft for planetary 
motion in the housing, said housing having an 
inlet for admission of fluid to the other end of 
said chamber substantially centrally thereof, and 
an outlet for fluid in the side was of said chamber. 

10. In a pump, a housing having a substantial 
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ly circular impeller chamber therein, a pump 
shaft projecting into the impeller chamber sub 
stantially from the center of one end and ar 
ranged to be operated so that the inner end de 
scribes a circle in the housing, and a frusto-cond 
cal impeller secured substantially centrally there 
of on the inner end of said shaft and adapted to 
be planetated thereby in the path of such circle, 
said impeller being of such diameter with rela 
tion to the diameter of the circle described by 
said shaft so that the periphery thereof moves 
in close relation to the side walls of the impeller 
chamber, said housing having an inlet for ad 
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mission of fluid to the other end of said chamber 
substantially centrally thereof, and an outlet for 
fluid in the side Wall of said chamber. 

11. A pump as set forth in claim 10 wherein 
the impeller is tapered so as to have the full 
periphery thereof. disposed substantially parallel 
to the side walls of the impeller chamber in all 
positions occupied by said impeller in the normal 
operation thereof. 

12. In a pump, a housing having a substantial 
ly circular impeller chamber therein, a pump 
shaft projecting into the impeller chamber sub 
stantially from the center of one end and ar 
ranged to be operated so that the inner end der 
scribes a circle in the housing, an impeller car 
ried on the end of said shaft for planetary mo 
tion in the housing, and a flexible Seal member 
having a fluid-tight connection at one point with 
the shaft between the impeller and the end wall 
of said chamber and having a fluid-tight connec 
tion at another point with said end wall to pre 
vent loss of fluid from the impeller chamber 
while allowing freedom of circular movement of 
said shaft, said housing having an inlet for ad 
mission of fluid to the other end of said cham 
ber substantially centrally thereof, and an out 
let for fluid in the side Wall of said chamber. . 

13. A pump comprising a fluid circulating 
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of said walls having a fluid intake opening there 
in and the other of said walls having a bearing 
socket therein in registry with such opening, an 
elongated nutating member having a spherical 
section universally articulated in said socket and 
end sections disposed respectively interiorly and 
exteriorly of said chamber, a tiltable disk-like , 
impeller member having a central section con 
nected with the interior end section, said disk 
like impeller being in a plane at substantially 
right angles to the longitudinal axis of said nu 
tating member, and means for imparting force to 
the exterior end of said nutating member to 
cause circular vibration of each of the end sec 
tions thereof and tilting movement of said in 
peller member. 

14. A pump comprising a fluid, circulating 
chamber having an intake opening, a support 
member having an anchorage spaced axially of 
said opening interiorly of said chamber, a vil 
brating member having a section secured in such 
anchorage and an end section extending in the 
general direction of the chamber opening, said 
anchorage permitting of said vibrator member 
being vibrated with said end section describing 
a closed path about the perpendicular axis of the 
opening, a tiltable disk-like member having a 
central section secured to the end of said vibrator 
member and disposed in a plane substantially 
perpendicular to a line defined by said central 
section and the anchorage in said support mem 
ber, and means energizable to cause vibration of 
said vibrator. member and tilting movement of 
the disk-like member thereon. 

15. A pump comprising a fluid circulating 
chamber having an intake opening, a vibrator 
stem anchored at a point substantially coinci 
dent with the perpendicular axis of said Opening 
interiorly of said chamber, said stem having an 
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end extending in the general direction of such 
opening from said anchorage and said anchor 
age permitting of vibration of said stem in a 
manner pursuant to which the end thereof de 
scribes a closed path about the axis of the open 
ing while the anchored section thereof remains 
substantially coincident with such axis, a tilt 
able, disk-like impeller member upon the end of 
said stem and having a central section in Oper 
ative connection therewith, the disk-like member 
being disposed in a plane substantially perpen 
dicular to the stem, and means energizable to 
cause such vibration of the stem and tilting 
movement of the impeller connected therewith. 

16. A pump comprising a fluid circulating 
chamber having a wall with an intake opening 
therein, a disk-like impeller member in said 
chamber, and means for imparting a bodily mo 
tion to said disk in a closed path circumscribing 
the axis of said opening and in a plane parallel 
to said wall concurrently to tilting said member 
whereby said member is carried about the inte 
rior of the chamber in a manner causing adja 
cent peripheral edge sections to be successively 
displaced a maximum distance from said Wall 
and at a maximum distance radially from the 
axis of such opening while diametrically opposite 
edge sections are successively carried to a mini 
mun distance from said wall and a minimum dis 
tance radially from said axis. 

17. A pump having an axis and comprising a 
fluid circulating chamber having an intake open 
ing registering with such axis, a disk-like impeller 
member in said chamber, said member being dis 
posed with its center spaced from the pump axis 
and angularly thereto so that the principal axis 
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of said impeller intersects the pump axis at a 
point more distant from the intake than the in 
peller, and means for moving said impeller about 
the pump axis while constantly tilting said im 
peller so that the axis thereof continually coln 
cides with such point on the pump axis. 

18. A pump comprising a fluid circulating 
chamber having a cylindrical side wall and an 
end Wall having a central intake opening, a disk 
like impeller in said chamber, said impeller hav 
ing a bevelled peripheral edge and being disposed 
with its Center spaced laterally from the longi 
tudinal axis of said chamber and tilted so that 
the principal axis of the impeller intersects the 
chamber axis at a point more removed from the 
intake opening inwardly of the chamber than 
said impeller, and means for moving said impel 
ler bodily in a closed path about the opening axis 
while constantly changing the tilting angle of 
the impeller in a manner, causing the principal 
axis thereof to continually intersect said point 
of the chamber axis, and the bevel at the edge 
of the impeller being at such an angle that the 
overchanging edge section nearest the cylindrical 
Wall is in parallelism with such wall. 

19. A pump comprising a fluid circulating 
chamber having an axis, side walls extending in 
general parallelism with such axis and an end 
wall containing an intake opening in substantial 
registry with such axis, a substantially flat im 
peller member in said chamber, said impeller 
being disposed eccentrically of said chamber axis 
and angularly thereto, said impeller having a 
normal axis, the impeller being disposed at such 
an angle to the chamber axis as to cause the 
impeller axis to intersect the chamber axis at a 
point more removed from the intake opening 
inwardly of said chamber than the impeller, and 
means for planetating said impeller about the 
chamber axis while changing the angularity of 
the impeller to said chamber axis in a manner 
causing the impeller axis to continually coincide 
with said point on the chamber axis, said plan 
etating means further causing adjacent periph 
eral edge sections of said impeller to be brought 
successively into close proximity with the cham 
ber side walls during such planetary movement. 

20. A pump comprising a fluid circulating 
chamber having an axis and a fluid intake pas 
sage in substantial alinement with such axis, a 
Substantially flat impeller member disposed in 
said chamber eccentrically of such axis, a face 
of said impeller being dished and exposed in the 
general direction of such intake passage, said 
impeller having an axis normal thereto and being 
disposed angularly to the chamber axis in a 
manner causing the impeller axis to intersect the 
chamber axis at a point inwardly of said cham 
ber with respect to the intake passage, and nutat 
ing means operable to effect a planetary move 
ment to said impeller about the chamber axis 
while maintaining the intersection of such axes 
at said point. 

21. In a centrifugal pump, a planetary impel 
ler comprising a substantially flat member, and 
means for planetating said member to impart 
rotary movement to fluid in said pump, such 
planetation being through a closed path within 
a plane disposed at a slight angle with respect 
to said flat member and said means serving also 
to constantly wabble said member in a manner 
Substantially preserving the size of such angle. 

22. In a pump, a pump housing having a wall 
containing an intake opening, an impeller in said 
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therein, said impeller having a face disposed op 
posite to said opening and inclined With respect 
to the axis thereof, and means for planetating 
Said member in a closed path about such axis 
while constantly tilting said impeller to preserve 
the inclined relation thereof with respect to such 
aXIS 

23. In a centrifugal pump, a fluid passage, a 
planetary impeller having a face disposed at a 
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slight angle to a plane extending transversely of 
the side walls of such passage, said impeller being 
mounted in a manner permitting passage of fluid 
between its edge and said side walls, and means 
for planetating said impeller in such plane while 
constantly tilting Said impeller to maintain an 
angle between such face and Such plane. 

BENAMEN A. SWENNES. 


