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1

This invention relates to pumping apparatus
of the rotary type, such apparatus being espe-
cially suitable for displacing and ' delivering
liquids and gases under. pressure.. The appa-
ratus of the invention, however, is not limited. to
being used as a pump since, by supplying fluid
under pressure to it, it may be operated as a
motor rather than as a motor-driven pump.

The apparatus of the invention relates to that
type of rotary fluid displacing apparatus wherein
there is employed in g casing a hub member, said
hub member having on opposite sides.of the axis
thereof fluid receiving chambers, such chambers
being separated by a: displaceable -abutment
means which reciprocates longitudinally of the
hub member in the casing.. Reciprocation of
such abutment member and displacement of fiuid
in the housing from the inlet chamber in the hub
member to the outlet chamber therein are effected
by at least one face cam member positioned. to
confront  the hub member.on one end of -the
latter, the cam member being rotated by the driv-
ing motor for the pump.

The invention has among its: obJects -the pro-
vision of an improved sealing means between the
outer end of the reciprocable abutment means
in the hub member and the casing or housmg of
the pump.

Yet another object of the mventlon res1des in
the provision of improved abutment: means in
the hub member, such abutment ‘means being
characterized by the ease with. which it-is re-
ciprocated and the marKedly reduced wearing
effect which it produces upon the housing of the
pump and upon the ways in the hub- member m
such pump.

The invention further prov1des a novel ar-
rangement of multiple fluid displacing units in a
single casing, such arrangement yielding a pump
of high capaecity, small over-all d1mens1ons and
substantially pulsation-free delivery.

The above and further objects of the invention
will be more readily apparent upon-considera-
tion of the following described preferred embodi-
ments of the apparatus of the inventlon such
embodiments being shown in the accompanylng
drawings, in which:

Fig. 1 is a view in plan of the assembled pumn
of a preferred embodiment of the invention;’

Fig. 2 is a view in perspective of the housmg of
_ the pump with the hub members, cams, and mo-
tor driven shaft, as well as the end plates, Te-
_ moved therefrom; -

) Fig. 3 is a view in side elevation of the hub
members, cams, and motor driven shaft ‘such
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members as a unit being designed to fit within
the housing shown in Fig. 2; i}

Fig. 4 is a view in bottom plan of the right
hand end of the assembly shown in Fig. 3;

PFig. 5 is a view in vertical section through such
assembly, the section being taken along the line
5—5 in Fig. 4;

Fig. 6 is a view in side elevation of the abut-
ment members making up the abutment means
shown in Figs. 3, 4, and 5;

Fig. 7 is a view in transverse section through
the inner assembly of the pump, that is, through
the motor driven shaft and a hub member there-
of, the section being taken in the same manner
as that in Fig. 5, the figure showing a second
embodiment of the assembly;

Fig. 8 is a view in side elevation of such second
embodiment of the abutment members making
up the abutment means employed in the appa-
ratus of Fig. 7; and

Fig. 9 is an enlarged view in end elevation of
the bottom portion of the main housing of the
pump at the bore therethrough, the figure show-
ing particularly the disposition of the wear plates
in the longitudinal groove in the housing, such
groove receiving the outer edge of the recipro-
cable abutment means. ‘

The apparatus of the invention represents an
improvement over that shown and claimed in
Patent No. 2,142,867, dated January 3, 1939, issued
to Joseph Deubel et al. The apparatus of the

" present invention among other features provides
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an improved seal between the outer edge of the
reciprocable abutment means and the housing of
the pump, and also presents improved abutment
means which, as above explained, minimize wear
on the ways in the hub members in the pump
and on the casing of the pump, and produces a

‘much- more perfect seal between the abutment

means, the hub member, and the pump casing
than was possible with the prior apparatus.

In addition, the pump of the present invention
in a preferred embodiment thereof provides a
much more pulsation-free delivery of fluid there-
from, because of the novel arrangement of a
plurality of units in a single housing.

In Fig. 1 the pump, there shown in plan, is

" designated generally by the reference character 2,

such pump including the pump housing 4, whiCI_i
is conveniently made in the form of an integral
casting. - Housing 4 has a central cylindrical por-

“tion 6, portion & being provided on opposite sides

thereof with chambered portions 8 and 12, cham-

" ber 8 being the inlet chamber when the motor

55

driven shaft 20 is rotated in the direction indi-
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cated in Fig. 1, and chamber 12 being the outlet
chamber. Inlet chamber 8 is provided with the
inlet aperture {8, into which a supply pipe is
screwed, and outlet chamber 12 is provided with
g similar aperture 14, through which fluid under
pressure may be delivered to an outlet pipe. The
housing of the pump is completed, when the inner
parts of the pump are assembled therein, by the
rear end plate 16 and the front end plate 18, the
motor driven shaft 26 being supported in bearings
in such end plates.

The assembly which fits within the bore in the
cylindrical portion 8 of the housing 4 is shown in
Pig. 3. Mounted on the motor driven shaft 26,
reading in a direction from left to right, are the
first cam 22 which is keyed on the shaft for rota-
tion therewith, the first hub member 38, in which
the shaft 28 is freely rotatable, the second,
double-faced, cam 24, the second hub member 48
ikewise having shaft 20 freely rotatable therein,
and the last, single-faced, cam 39. At the right
of such assembly, beyond the end of the small
hub portien on cam 2@, is the ball bearing race
member 22 which supports the reer end of the
shaft for rodation in hub 24 of rear end plate 6.
The rear ball kearing 22 is lubricated by means
of the grease cup 8§, shown in Fig. 1.

When the assembly shown in Fig. 3 is mounted
in the pump housing, the depressions 4§ and 48

of hub members 38 and 48, respectively, are dis-

posed beneath the inner ends of the set screws
42 and 44 at the top of the housing 4. When such
set serews are tightened to cause their ends to
- enter the depressions of the hub members, the
hub members are fixedly mounted in the housing.
The periphery of the central, double-faced, cam
%4 is lubricated by the grease cup 58 on top of
the housing. = As is shown in Fig. 3, the hub mem-
bers 38 and 40, respectively, are provided with
inlet chambers 52 and 56, such chambers being
in the form of transverse grooves in the hubs
such grooves being dead-ended at a point short
of the top of the hub member. Each sueh hub
member has 2 similar outlet chamber disposed

on the opposite side théreof, the outlet chamber

for hub member 45 being shown in Fig. 4 at 54.
When the assembly of Pig. 3 is operatively mount-
ed in casing 4, the outlet and inlet chambers in
the hub members 38 and 48 are positioned in

communication with corresponding ports through

the side walls of portion 6 of the easing, two such
ports in turn communieating with the chamber
10 and two with chamber 12. In Fig, 2 the two
ports 58 and §0 communieating with chamber (2
are shown. It will be obvious that port 63 co-
operates with chamber 54 of hub member 49.
Also, as shown in Fig. 4, each of the hub mem-
bers is provided at a point equally spaced from
the bottom ends of the inlet and outlet chambers
with a pair of parallel confronting longitudinally
disposed and substantially radially extending
flange members 84 which provide hetween their
inner faces a longitudinally extending way, such
way receiving the reciprocable abutment means.
Such abutment means is designed, in & manner
which will be more readily understood herein-
after, to separate the ends of the inlet and outlet
chambers in the hub members from each other
and to form a seal with the housing of the pump
while being reciprocated longitudinally thereof
by the face cams of each unit, As can be seen in
Figs. 3 and 4, the inlet chamber 56 and the outlet
chamber 54 in hub member €0 connect by means
of curved ducts (20 and 118, respectively, with
the. chambers formed between the end fages of
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the hub member and the respective face cams 24
and 30. The two cam faces of each pair of face
cams make up a unit; thus, cam 22 at the left in
Fig. 3 and the face cam 28 of the memper 22 form
one unit, and the face cam 28 and the end cam 39
form another unit. The cams are generally of
the same configuration as are those shcwn in
Patent No. 2,142,867, and the combination of
such cams, hub members, and abutment means
of each unit functions in the samme general man-
ner as that disclosed in said patent.

Each of the face cams comprises a flat lobe
or raised zone, a flat lower zone of greater angu-
lar extent than the lobe, and pitched zones con-
necting the lobe and the lower zone. In Fig. 3
a lower zone 122 and a pitched zone 124 are
shown on cam 30. A lobe {28 is shown on cam
28. The lobe portion of each face is of a width
somewhat greater than the distance between the
outer edges of ports £18 and 120, so that when
the lobe passes over this portion of the end wall
of the hub member both parts will be momen-
tarily completely sealed from chambers 54 and
56 in the hub member 40. The pitched zones
of the face cams are of uniform pitch, such
pitched zones and the lower zone of each cam
forming with the confronting end wall of the hub
member a fluid-receiving and displacing sub-
chamber. The face cams in each unit are dis-
posed substantially 180 degrees from each other,
the axial distance between corresponding points
on the confronting eams of each unit being sub-
stantially a constant. In erder to increase the
output volume of the pump as a whole, and also
turther to reduce pulsations in the delivered
filuid, in the Mustrated preferred embadiment
there are employed, as explained, the two units
employing hub members 88 and 48, respectively,
mounted on the one motor driven shaft 2¢. The
corresponding cams in the second unit are dis-
placed angularly from the cams of the first unit
90 degrees, so that fluid delivered from the pump
as a whole is substantially free from noticeahle
pulsations therein.

The pump functions generally as follows. The
abutment means, at their corresponding outer
ends protruding beyond the ways in the hub
members, are adapted to engage with the faces
of the two cams of each unit as they are rotated,
the sbutment means thus being reciprocated
back and forth parallel to the axis of rotation
of the drive shaft. ‘The abutment means seals
chamber 54 in the hub member, with its port con-
nection, from the other such chamber §§, with
its port connection, the sub-chamber provided
between a cam element and the confronting end
of the hub member at one side of the abutment
means increasing in volume as the lobe of the
cam retreats from the abutment means.

Assume that the inlet sub-chamber above re-
ferred to is that at the upper left in Fig. 4. The
other sub-chamber on the same side of the axial
plane through the pump rotor and through the
central radial plane of the reciprocable abut-
ment, as, for example, the right-hand sub-
chamber in the upper portion of Fig. 4, formed
between the face of the ather cam and the other
end of the hub member, behaves in the same
manner, that is, it likewise draws fluid into the

_housing . when its cam lobe retreats from the

75

abutment. As a result, fluid is constantly drawn
into the inlet port, at one instant by the first
such sub-chamber, a short time later by the first
and second sub-chambers, and shortly thereafter
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by the second sub-chamber alone.
continually repeated. -

At the other side of the axial plane through
the pump rotor and through the central radial
plane of the reciprocable abutment, as in the
lower portion of Fig. 4, the two sub-chambers
function to compress the fluid delivered to them
by the two intake sub-chambers and to deliver
it to the outlet port. Thus, each of the first
and second of such outlet sub-chambers com-
presses fluid and delivers it to the outlet port
when its cam lobe approaches the abutment and
thus the sub-chamber is of decreasing volume.
The lobes of the two cams forming such first and
second outlet sub-chambers are offset 180°, how-
ever, so that the delivery of fluid under pressure
is effected, in each cycle,-first by the first outlet
sub-chamber only, an instant later by the first
and second outlet sub-chambers, and a short time
later by the second: outlet sub-chamber only.

The improved abutment means of the first em-
bodiment of the pump shown in Figs. 1-6, inclu-
sive, will be more readily understood by refer-
ence to Figs. 3-6, inclusive. Abutment means 66
shown in Pig. 6 is made up of two separate abut-
ment members 70 and T2, such abutment mem-
bers confronting each other at their inner edges
and having, respectively, rounded outer edge por-
‘tions 74 and 16 which are engaged by the faces
of cams 28 and 30. As stated the inner edges
18 and 80 of the abutment members 70 and 712
confront each other such edges lying close to-
gether, as shown in Fig. 4, when the abutment
means is mounted in operative position in the
way in the hub. The abutment members 70 and
12 -are constantly urged apart and into contact
with the face cams by means of the leaf spring
members 82 and 84, spring member 82 being at-
tached to the abutment member 70 at the top
thereof, and spring member 84 being attached
at its bottom to the bottom of abutment mem-
ber 12. The free ends of such spring members
may, of course, slide along the edges of the oppo-
site abutment member, thereby allowing the two
abutment members to slide toward and away
from each other to a limited extent, and main-
taining tight and sealing contact between the
outer edges thereof and the face cams. : :

"~ Each of abutment members 70 and 12 carries
on its outer edge portion, shown at the top in Fig.
6, a guide roller respectively desighated 8% and
92, each such roller fitting within a slot at the
top edge of its abutment member, such slot being

- Such cycle is
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shown af 86 on member 70. The rollers are °

journalled upon vertical pintle pins, that on
abutment member 16 being desighated 90. The
guide rollers 88 and 82 have diameters which are
the same as, or initially very slightly smaller
than, the thickness, that is, the dimension nor-
mal to the paper in Fig. 6, of the abutment mem-
bers. Preferably rollers 88 and 92 will initially
be in the neighborhood of .002 inech less than the
thickness of the abutment members.

The portions of abutment members 70 and 12
above the dash line A—A in Fig. 6, run within the
longitudinal slot 94 in the housing of the pump.
Such slot is shown in Figs. 2 and 9. The provi-
sion of such slot in the housing of the pump and
the particular configuration of the outer edges
of the abutment members result in an almost per-
fect seal between the abutment members - and
the housing member, also reducing the wear: be-

-tween the abutment members and housing. to a
minimum. ' In order still further to minimize the
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slot - 94 in the: housing, sich slot is. preferably
provided with longitudinal vertical walls which
are very hard and. thus wear and abrasion re-
sistant.  Such wear plates may take the form
of the replaceable vertical side plates 96, pref-
erably ‘made of hardened tool steel or the like,
such wear plates being maintained in place by
means of the bottom spreader or wedging mem-
ber 98 which need not be of hard steel.

The bottom edge of each of the abutment mem-
bers 70 and 12 as shown in Fig. 6, that is, that
portion below the dash line B—B, fits within the
inner end of way 62 in the hub members 40. Each
of -the hub members has on each end thereof a
smaller circular cylindrical hub which extends
laterally into a central bore in the confronting
face cam. One such small hub on hub member
40 is shown at 68 in Fig. 3. The bottom of way
62 is extended laterally to form shallow axially
extending grooves in such hubs on the hub mem-
ber. As a result of such construction, the abut-
ment means made up of abutment members 10
and 12 is very stably guided for reciprocation in
the way in the hub member, in the grooves in
the small hubs of the hub member, and in the
longitudinal slot or sealing groove 94 in the
housing of the pump. The portion of each of
abutment members 70 and 72 between lines A—A
and B—B is imperforate; the imperforate por-
tion .of member 70 is designated 75, the corre-
sponding part of member 12 being denoted 71.

In Figs. 7 and 8§ there is shown a second em-
bodiment of the invention, such embodiment dif-
fering from that previously described in the char-
acter of the abutment members making up the
reciprocable abutment means therein. The struc-
ture shown in Figs. 7 and 8 is particularly of
value in the pumps of the larger sizes, wherein
the abutment members have dimensions ade-
quate to allow the construction of the abutment
member shown in Fig. 8. In Fig. 7 the parts of
the apparatus shown which correspond to those
shown in Fig. 5 are designated by the same refer-
ence characters with an added prime. In such
second embodiment, the two abutment members
forming the abutment means are designated 18’
and T2’. Since such abutment members 10’ and
12’ are essentially similar, detailed discussion is
confined to that shown at 70’. Such member is
made up of the upper plate member 199 and the
lower plate member 102 spaced therefrom, such
members carrying journalled therebetween the
rollers 108 and (10, the pintle pins which carry
such rollers being extended upwardly through
the plate member {80 and carrying on their up-
per ends, respectively, the short upper rollers
104 and (96. The bottom plate (02 is slotted or
gapped, as shown at the bottom thereof, such
portion carrying within it the bottom roller {4
which is journalled on the short pintle pin t16.

The rollers 104, 106, 108, 110, and {14 are all
of the same diameter, such diameter preferably
being the same or very slightly less than the
thickness of the plates 102 and 100. Abutment

-members 70’ and 12’ have a dimension, measured

between the dash lines A’—A’ and B’—B’, which
is equal to the radial dimension of the respective
face cams of the unit. The face cams of the
unit engage the inner rollers, of which that of
member 10’ is designated (10. The upper rollers
{04 and 166 engage in the longitudinal slot in
the pump housing, and the bottom roller {14 en-

~gages in the inner end of-the- way in the hub

member and in the ‘shallow azially extendmg

- wear between the abutment members and the ¥§-grooves, formed as g prolongation of the way, in
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the smaller inner hubs of the hub -member. As
a result of such construction, the abutment mem-
bers will be stably held in the way in the hub
member, in the groove in the smaller hubs of the
hub member, and in the longitudinal abutment
sealing groove in the pump housing. The por-
tion of the abutment means above line A’—A’ in
Fig. 8 extends into the groove in the pump hous~-
ing, whereas that below line B’—B’ extends into
the inner end of the way in the hub member and
the above discussed grooves in the hubs thereof.

In hoth disclosed embodiments of the abuf-
ment members employed in the pump, a short
period of wearing-in of the apparatus will result
in the wearing of the plate elements of the abut-
ment members, adjacent to the guiding rolls em-~
ployed on such members, to a very slightly smaller
dimension than the rollers, the rollers in turn
being worn to a diameter which is very slightly

less than the width of the grooves or ways in °

which they run. Consequently, the rollers in the
main engage the surfaces past which the abut-
ment members, slide during further operation of
the pump, and prevent further wear of the im-
movable plate portions of the abutment mem-
bers. The tolerance between the portions of the
abutment members and the guide ways and
grooves in which they slide may be made so small
that there is very little leakage of fluid there-

past, even under fairly high commercial pressures

for which the pump may be employed.

Whereas for purposes of illustration I have
shown and described two embodimenis of the
pump of the present invention, it will be under-

stood that the invention is not limited to such 9

disclosed embodiments but that it may vary con-
siderably as to details. The scope of the inven-
tion is, therefore, to be defined by the claims ap-
pended hereto.

I claim as new the following.

1. Rotary apparatus of the class described,
comprising a casing provided with a longitudinal
bore therein and with an inlet and an outlet, a
hub member fized in the bore in the casing and
having end walls and containing oppositely dis-
posed chambers communicating respectively with
said inlet and said outlet, means to seal the ends
of said casing, a drive shaft mounted in sald hub
member, a way in the outer surface of the hub
member extending longitudinally thereof, abut-
ment means slidably mounted in the way, said
abutment means separating the aforesaid cham-~
bers of the hub member, the casing having a lon-
gitudinal slot in the bore therein, the abutment
means having its outer edge projecting outwardly

of the hub member and into the slot in the cas-

ing in sealing relationship therewith, a pair of
spaced face cams mounted in the bore in the cas-
ing to rotate with the shaft, the cams being
mounted one on each side of the hub member and

each having a sealing portion abuiting the re--

spective end wall of the hub member, the face
cams engaging opposite ends of the abutment
member to shift the abutment member longitudi-
nally as the cams rotate, and ports positioned lat-

opened and closed by the face cams to form an
opening and closing pump chamber as the cams
rotate.

2. Rotary apparatus of the class described,
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erally of the abutment on the hub member and" 5

10

comprising a easing provided with a longitudinal

bore therein and with an inlet and an outlet, 2
hub . member fixed in the bore in the casing and
having end walls and containing oppositely dis-

_posed chambers communicating respectively with .

5

8

said inlet and said outlet, means to seal the ends
of said casing, a drive shaft mounted in said hub
member, a way in the outer surface of the hub
member extending longitudinally thereof, abut-
ment means slidably mounted in the way, said
abutment means having sealing engagement with
the way in the hub member and separating the
aforesaid chambers of the hub member, the cas-
ing having a longitudinal slot in the bore therein,
longitudinally extending hardened wear plates
positioned on the side walls of the slot, the abut-
ment means having its outer edge projecting out-
wardly of the hub member and into the slot in
the casing in sealing relationship therewith, a
pair of spaced face cams mounted in the bore
in the casing to rotate with the shaft, the cams
being mounted one on each side of the hub mem-
ber and each having a sealing portion abutting
the respective end wall of the hub member, the
face cams engaging opposite ends of the abut-~
ment member to shift the abutment member lon-
gitudinally as the cams rotate, and ports posi-
tioned laterally of the abutment on the hub mem-
ber and opened and closed by the face cams to
form an opening and closing pump chamber as
the cams rotate.

3. Rotary apparatus of the class described,
comprising a casing provided with a longitudinal
pore therein and with an inlet and an outlet, a
hub member fixed in the bore in the casing and
having end walls and containing oppositely dis-
posed chambers communicating respectively with
said inlet and said outlet, means to seal the ends
of said casing, a drive shaft mounted in said hub
member, 5 way in the outer surface of the hub
member extending longitudinally thereof, abut-
ment means having sealing engagement with the
sides and bottom of the way in the hub member
slidably mounted therein, said abutment mem-
ber separating the aforesaid chambers of the
hub member, the casing having a longitudinal
slot in the bore therein, longitudinally extending
hardened wear plates positioned on the side walls
of the slot, a plate at the bottom of the slot be-
tween the bottom edges of the wear plates and
holding the latter in place, the abutment means
having its outer edge projecting outwardly of the
hub member and into the slot in the casing in
sealing relationship therewith, a pair of spaced
face cams mounted in the bore in the casing to
rotate with the shaft, the cams being mounted
one on each side of the hub member and each
having a sealing portion abutting the respective
end wall of the hub member, the face cams en-
gaging opposite ends of the abutment member
to shift the abutment member longitudinally as
the cams rotate, and ports positioned laterally
of the abutment on the hub member and opened
and closed by the face cams to form an opening
and closing pump chamber as the cams rotate.

4. Rotary apparatus of the class describad,
comprising a casing provided with a longitudi-
nal bore therein and with an inlet and an outlet,
a hub member fixed in the bore in the casing and
having end walls and containing oppositely dis-
posed chambers communicating respectively with
said inlet and said outlet, means to seal the ends
of said casing, a drive shaft mounted in said hub
member, a way in the outer surface of the hub
menmber extending longitudinally thereof, abut-
ment means slidably mounted in the way, said
abutment means separating the aforesaid cham-
bers of the hub member, the casing having a lon-
gitudinal slot in the bore therein, the abutment
means having an imperiforate plate portion, said
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plate portion having its outer edge projecting.

outwardly of the hub member and into the slot
in the casing in sealing relationship therewith,
such plate portion having sealing relationship
with the outer side walls of the slot in the cas-
ing, the abutment having on its outer end at least
one guide roller with its axis extending radially
of the hub member, said guide roller snugly fit-
ting between the side walls of the slot in the cas-
ing, a pair of spaced face cams mounted in the
bore in the casing to rotate with the shaft, the
cams being mounted one on each side of the hub
member and each having a sealing portion abut-
ting the respective end wall of the hub member,
the face cams engaging opposite ends of the
abutment member to shift the abutment mem-
ber longitudinally as the cams rotate, and ports
positioned laterally of the abutment on the hub
member and opened and closed by the face cams
to form an opening and closing pump chamber
as the cams rotate.

5. Rotary apparatus of the class described,
comprising a casing provided with a longitudi-
nal bore therein and with an inlet and an outlet,
a hub member fixed in the bore in the casing and
having end walls and containing oppositely. dis-
posed chambers communicating respectively with
said inlet and said outlet, means to seal the ends
of said casing, a drive shaft mounted in said hub
member, a way in the outer surface of the hub
member extending longitudinally thereof, abut-
ment means slidably mounted in the way, said
abutment. means separating the aforesaid cham-
bers of the hub member, the casing having a lon-
gitudinal slot in the bore therein, the abutment
means having its outer edge projecting outwardly
of the hub member and into the slot in the
casing, the abutment means comprising a plu-
rality of abutment members closely positioned
edge to edge in the way in the hub member, re-
silient means cooperating between the abutment
members constantly to urge them apart, each
such abutment member in that portion imme-
diately outwardly of the hub member having an
imperforate plate portion, such plate portion
having sealing relationship with the outer side
walls of the slot in the casing, the abutment
member having on its outer end at least one guide
roller with its axis extending radially of the hub
mernber, said guide roller snugly fitting between
the side walls of the slot in the casing, a pair of
spaced face cams mounted in the bore in the cas-
ing to rotate with the shaft, the cams being
mounted one on each side of the hub member
and each having a sealing portion abutting the
respective end wall of the hub member, the face
cams engaging opposite ends of the abutment
member to shift the abutment member longitu-
dinally as the cams rotate, and ports positioned
laterally of the abutment on the hub member
and opened and closed by the face cams to form
an opening and closing pump chamber as the
cams rotate. .

6. Rotary apparatus of the class described,
comprising a casing provided with a longitudi-
nal bore therein and with an inlet and an outlet,
a hub member fixed in the bore in the casing and
having an end wall and affording oppositely dis-
posed chambers communicating respectively with
said inlet and said outlet, means to seal the ends
of said casing, a drive shaft mounted in said. hub
member, a way in the hub member extending
longltudmally thereof, abutment means slidably
mounted in the way, said abutment means sep-
arating the aforesaid:-chambers of the hub mem-
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ber, the casing having a longitudinal slot in the
bore therein, the abutment means having its-
outer edge projecting outwardly of the hub mem-
ber and into the slot in the casing, the abutment
means comprising a plurality of abutment mem-
bers closely positioned edge to edge in the way in
the hub member, resilient means cooperating be-
tween the abutment members constantly to urge-
them apart, each such abutment member in that
portion immediately outwardly of the hub mem-~
ber having an imperforate plate portion, such
plate portion having sealing relationship with
the outer side walls of the slot in the casing, the
abutment member having on its outer end a plu-
rality of guide rollers each with its axis extend-
ing radially cf the hub member, the roliers being
spaced longitudinally of the abutment member,
said guide rollers snugly fitting between the side
walls of the slot in the casing, a pair of spaced
face cams mounted in the bore in the casing to
rotate with the shaft, the cams being mounted
one on each side of the hub member and each
having a sealing portion abutting the respective
end wall of the hub member, the face cams en-
gaging opposite ends of the abutment member
to shift the abutment member longitudinally as
the cams rotate, and ports positioned laterally
of the abutment on the hub member and opened
and closed by the face cams to form an opening
and closing pump chamber as the cams rotate.

T. Rotary apparatus of the class described,
comprising a casing provided with a longitudi-
nal bore therein and with an inlet and an outlet,
a hub member fixed in the bore in the casing

5 and having an end wall and affording oppositely

disposed chambers communicating respectively
with said inlet and said outlet, means to seal the
ends of said casing, a drive shaft mounted in
said hub member, a way in the hub member ex-
tending longltudmally thereof, abutment means
slidably mounted in the way, said abutment
means separating the aforesaid chambers of the
hub member, the casing having a longitudinal
slot in the bore therein, the abutment means
having its outer edge projecting outwardly of
the hub member and into the slot in the casing,
the abutment means comprising a plurality of
abutment members closely positioned edge . to
edge in the way in the hub member, spring
means cooperating between the abutment mem-
bers constantly to urge them apart, each such
abutment member in that portion immediately
outwardly of the hub member having an imper-
forate plate portion, such plate portion having
sealing relationship with the outer side walls of
the slot in the casing, the abutment member hav-
ing on its outer end a plurality of guide rollers,
each with its axis extending radially of the hub
member, the rollers being spaced longitudinally
of the abutment member, the rollers being posi-
tioned in slots extending through the body of the.
abutment member at its outer end, said guide
rollers and the unslotted portions of the outer
end of the abutment member -snugly fitting be-
tween the side walls of the slot in the casing, a
pair of spaced face cams inounted in the bore
in the casing to rotate with the shaft, the cams
being mounted one on each side of the hub mem-
ber and each having a sealing portion abutting
the respective end wall of the hub member, the
face cams engaging opposite ends of the abut-
ment member to shift the abutment member lon-
gitudinally as the cams rotate, and ports posi-
tioned laterally of the abutment on the hub mem-
ber and opened and: closed by the face cams to
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form an opehing and eloging pump chamber as
the cains totate.

8. Rotary apparatus of the class deseribed,
COMDFISINg % casing provided with an inlet and
an oitlet, a hiub mernber fixed therein and hav-
ing end walls closinng a pair of oppositely disposed
10ng1tudma1 chambers of %aid hub inember, the
cHathbeTrs comimunicating réspectively with said
mlét and said outlet, means to seal the ends of
said ‘¢asing, a drive shaft fmounted in said hub,
2 Wway extending Iongitudinally of the hub tem-
bey, abutifient means slidably mounted in the
way and adapted to éxtend alternatively beyond
the eorrespondiiig €nd walls of the hub member,
said abutment means separating the aforesaid
chémbers of the hib merhber, the casing havihg
2 longitudingl 1ot in the bore therein, the abut-
ment means having it§ outer edge projecting out-
wardly of the hub meiber and into the slot in
the ‘¢asing, the abutment means eomprising a
plurant‘y of abutiment membeérs closely positioned
edge to edgé in the Way in the hub member, re-
sih’ent means cooperating between thé abu‘tment
mefnbers gotistantly to urgs them apaft, each
suéh abutment member ih that portion imme-
dlately ‘Hutwaidly of the hub member having an
1mperi_’0‘rate *)Iate potrtlo‘n such plate portlon

member having oh its otter end at Ieast one gmde
roller With its axis exteriding ¥adially of the hub
ritehber, ‘said guide Yoller snugly fitting between
the s1de walls of the slot in the casihg, an elon-
gated Tol’ler ‘oh ‘the outer 51de ‘edge of each abut-
ment tember, ‘gach such élonizated roller ex-
tendmg Fadially of the hub mamber, and face
éams thounted to rotate with §2id shaft, the re-
spective Taces '0f the ¢ams being adapted seal-
ingly to ‘ehigage with the elongsgted toller on sald
abutment ieans shd having a sealing porb
abtting the corresopnding end walls of the hub
member.

9. Rotufy dpparatis ‘of the ¢lass described,
comprlsing ‘a ‘casing ‘provided with an inlet and
an oitlet, 5 hub member ﬁxed theréin and hav-
ing ‘eid walls ‘closmg ‘a pair of opn051te1y dis-
Poskd lohgitudihal ‘chambeis ‘of said Hub mem-
ber, ‘the chambers communicating ‘fespectively
w‘fbh!Sald et ‘and said ‘outlet, rieans to seal tha
endsof ¥a1d ‘easing, o ‘drive shaft mouhted in§4id
hilb miember, @ way ‘exténding lonhgitudinglly of
the Hiub member, abtitment ‘means slidably
mou;_n{ed in ‘the ‘way ‘and ‘a‘da'pted 6 extend al-

te amvely "beyond the correSpondmg ‘end walls

bér, the casmg *havmg a- longltudmal slot ‘in the
bore there the -abutment means having its
outer ed ojecting outwardly ‘of the hub mem-
bér and into theslot in -the easing in sealihg re=
lationship therewith, the abutment means ‘com-
prising -a ‘plurality of ‘abutment ‘members -closely
positioned ‘edge to ‘edge in the way inh the hib
member, resiliehit imeéans cooperating between
the abutment ‘members ‘constantly to urge them
apart, éach such gbutment member in those por-
tions imimediately outwardly of the hub and-ad-
jaecent the bottom of the way havingimperforate
plate portionis, ‘such outer plate portion having
senling ‘relationship with ‘the outer side ‘walls of
the slot-in the-casing, the abutment member hav-
ingion-its-outer-end at least one guide roller ‘with
its -axis 'exténding radially of ‘the ‘hub member,
said :zuide ‘roller snugly fitting between ‘the side
walls of theislot in‘the ¢aging, the plate poitich
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adiacent the bottom of the way having sealing
relationship with the way, the bottom edge of
sajd bottom - plate portion having at least one
roller thereon, the axis of said roller extending
radially of the hub, the last named roller snugly
fitting within the bottom of the way in the hub
member, and face cams mounted to rotate with
said shaft, the respective faces of the cams being
adapted to engage with the outer edges of said
abutment means ard having a sealing portion
abutting the corresponding end walls of the hub
member.

10. Rotary apparatus of the class described,
comprising a casing provided with an inlet and
an outlet; 4 plurality of spaced alighed hub mem-
bers fixed therein, each hub member having end
walls closing -4 pair of oppositely disposed longi-
tudinal chambers of said hub members, corres-
ponding chambérs of the hub members communi-

. cating respectively with said inlet and said outlet,

means to seal the ends of said casing, a drive
shaft mounted in said hub members, a way in
the outer surface of each of the hub members
extending longitudinally of such member, abub-

5 ment means slidably mounted in each of the hub

members and adapted te extend alfernatively
bevond the corresponding end walls of the re-
spective hub members said abutment means sep-
aratibg the aforesaid chambers of the respective
hub members, the casing having g longitudinal
slot.iin each portion of the bore therein opposite
the ways in the hub members, each of the abut-
ment means having its outer edge projecting out-
wardly -of the hub and into the respective slot
in the -casing in sealing relationship therewith,
the -abutment means in these portions immedi-
ately outwardly -of the hub member and adjacent
the bottom of the way having substantially im-
perforate plate portions, such outer plate portion
having sealing relationship with the outer side
walls of the respective slot in the casing, and &
plurality of pairs:of face cams with the-cams in
each pair facing each other mounted to rotate
with -said shaft, one such cam being located at

5 each end of each hub member, the face-of each

of the respective cams being -adapted to engage
W1th an end of the respective abutment means
and having a sealing portion abutting the cor-
responding confronting end wall of the hub
member, the face cams of each unit made up of
g, huh, abutment means, and a pair of cams being
substantially displaced-angularly about the drive
shaft frdi the Tace -cams of another of such
uhits, ahd ports positioned laterally of the .abut~
inent in each stich unit and opened and closed
by the Tace ¢ams to Torm an opening and a
cIosmg ‘piiinp charmber as the cams rotate.

11. Rotary abparatus of the class described,
comprising & casihg provided with an inlet and
gn outlet, a plurality of spaced aligned hub mem-
bers fixed theréin, €ach hub member having end
walls closing a pair of oppositely disposed Tongi-
tudingl chanibers «0f “sai@l ‘hub members, corres-
ponding chambpers of the hub members commui-
cating respectwely with said intet and said outlet,
meanns to sedl the ends of said casing, a drive
shaft ‘mounted ‘in ‘s#id ‘hub ‘members, a ‘way in
the oiter ‘strface ‘of ‘each *of ‘the ‘hub ‘members
extending lohgitudinally -of such ‘member, the
ways ‘ih ‘the ‘respective ‘hub members being
glighed, abutment ‘means :slidably mounted in
sach-of ‘the Tiub members and adapted to extend
alternatively ‘beyond'the corresponding end walls
of the 'respective ‘hub “nembers, 'said -abutment
means ‘separgting the atoresaid chanibers of ‘the
réspeetive hib memibers, tHe-easing having-a lon-
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gitiidinal slot in the bore therein, each of the abut-
ment means having its outer edge projecting
outwardly of the hub and into the slot in the
casing in sealing relationship therewith, each of

the abutment means in those portions immedi-

ately outwardly of the hub member and adjacent
the bottom of the way having substantially im-
perforate plate portions, such outer plate portion
having sealing relationship with the outer side
walls of the slot in the casing, and a plurality
of face cams with the cams in-each pair facing
each other mounted to rotate with said shaft, one

X
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such cam being located at each end of-each hub -

member; the face of each of the respective cams
being adapted to engage with an end of the re-
spective abutment means and having a sealing
portion abutting the corresponding confronting
end wall of the hub member, the face cams of each
unit made up -of a hub, abutment means, and a
pair of cams being substantially displaced an-
gularly apout the drive shaft from the face cams

. of each of the other of such units, and ports po-

sitioned laterally of the abutment in each unit
and opened and closed by the face cams of said
unit to form an opening and a closing pump
chamber as the cams rotate.

12. Rotary apparatus of the class described,
comprising a casing provided with an inlet and
an outlet, a plurality of spaced  aligned hub
members fixed therein, each hub member having
end walls closing a pair of oppositely disposed
longitudinal chambers of said hub members,
corresponding - chambers of the hub members
communicating respectively with said inlet and
said outlet, means to seal the ends of said casing,
a drive shaft mounted in said hub members, a
way extending longitudinally of each of the hub
members, the ways in the respective hub mem-
bers being aligned, abutment means slidably
mounted in the way in each of the hub members
and adapted to extend alternatively beyond the
corresponding end walls of the respective hub
members, said abutment means separating the
aforesaid chambers of the respective hub mem-
bers, the casing having a longitudinal slot in the
bore therein, each of the abutment means having
its outer edge projecting outwardly of the hub
and into the slot in the casing in sealing rela-
tionship therewith, each of the abutment means
comprising a set of a plurality of abutment mem-
bers closely positioned edge to edge in the way

23
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in its respective hub member, resilient means co-
operating between the abutment members of
each set constantly to urge them apart, each such
abutment member in those portions immediately
outwardly of the hub member and adjacent the
bottom of the way having imperforate plate por-
tions, such outer plate portion having sealing
relationship with the outer side walls of the slot
in the casing, each abutment member having on
its outer end at least one guide roller with its
axis extending radially of the hub, said guide

‘roller snugly fitting between the side walls of the

slot in the casing, the plate portion adjacent the
bottom of the way at the central portion of the

_hub member having sealing relationship with the

way, the bottom edge of said bottom plate por-
tion having at least one roller thereson, the axis
of said roller extending radially of the hub, the
last named roller snugly fitting within the bot-
tom of the way in the hub, and a plurality of
face cams with the cams in each pair facing each

" other mounted to rotate with said shaft, one such
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cam being located at each end of each hub
member, the respective faces of the cams being
adapted to engage with the respective abutment
means and having a sealing portion abutting the
corresponding end walls of the hub member, the
face cams of each unit which comprises a hub,
abutment means, and a pair of cams being sub-
stantially displaced angularly about the drive
shaft from each of the other of such units.

JOSEPH DEUBEL.
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