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To all whom it may concern:

Be it known that I, Jaymes Warvace Ty-
GARD, a citizen of the United States, residing
at New York, in the county of New York
and State of New York, have invented -=a
new and useful Rotary Pump or Motor, of
which the following is a specification.

The object of this'invention is to provide

a new and improved construction adapted |

for use in rotary pumps or motors.

A mechanism constructed according to

this inverition comprises a base, mounted on
which is a member which contains an annu-
lar groove or channel, and *vhich has revely-
ing valvesorabutments dividing said groave
into a number of compartments.. The main
shaft of thie device is provided with a mem-
ber which has a flange fitting ovér the first
named member, and which has pistons which
fit in and work in said annular groove.
Three valves or abutments located at. 1207

apart in said groove are preferably em-
ployed in connection with an equal number:

of pistons, although any number of valves
and pistons may be used.. The revolving
valves are suitably geared, and are recessed,
so that as they rotate, they permit each pis-
ton to pass, but separate said compartments
at all other times. Behind each piston.is an
opening, and in the stem ‘of each of the

“valves or abutments is a passage which leads

into a port. The inlet and outlet passages

are preferably carried through the shaft.
To use this.device as a pump, the shaft is

driven by suitable power, and the fluid er

liquid to be compressed or pumped is pref-
erably taken in through that end of the hol-

low shaft which will conduct the sanie to {he
openings behind each piston, (although it
may be taken in .at the other.end of the
shaft, as hereinafter described), so that as
the pistons travel around in their groove or
channel they will codperate with the valves
or abutments to draw or suck in successive
charges. That is to say, the rear face of
each piston will draw a charge into each
compartment, which will be" forced "from
said- compartment by the front face of the
following piston. By turning the pumpinthe
other direction, the mediun to be acted upon
can be forced through the pump in the other
direction. By letting an actuating medium
pass through the device in either direction
under pressure, a rotary motor is provided,

which will turn in one direction if the me-
dium is introduced at one end of the shaft,
or in the other direction if the medium is
introduced at the other end of the shaft.
The invention further consists of impor-
tant points of construction hereinafter

{ pointed out in the specification.

Accompanying this specification are three
sheets of drawings which form part of this
application. _ ,

Referring to said drawings and in detail,
Figure 1 is a side elevation of the device,
Fig. 2 is a central sectional elevation, Fig. 3
is a cross sectional view taken on the line
8—3 of Fig. 2, Fig. 4 is a cross sectional
view taken on the line 4—4 of Fig. 2, Fig. 5

-is a plan detail view illustrating the annu-

lar groove and valve seat, and Fig. 6 is a

- partial perspective view illustrating one of
the valves or abutments and the port con-

trolled by the same.

In detail - A designates a suitable base-
piece. Secured to this base-piece is a valve
member B, which has an extending hollow
flange B’ and a projecting' hub B2 The
outside ‘surface. of the flange B’ is turned,
so that the same constitutes part of the sur-
face of a sphere; that is to say, all points
in the outside  portion of the flange are
equally distant from its center point.

C designates a piston member which has a
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flange C’ fitting over the flange B’ of the -

member B. :

Suitable packings & are arranged in the
flange B’ of the member B. Journaled in
bearings D and E secured in the base A, and
in the hub B? of the member B, is a shaft
T, mounted ‘on which is a pulley G. An
annular groove or champber H is cut in the
flange B’ of the member B, and fitting
tightly in this groove gre a'number of pis-
tens I carried by the member C. The an-
nular groove H 1s divided into a number of
compartments by hollow conical valves J,
which are seated in valve-seats K cut into
the flange B’ of the member B so as to in-
tersect the annular groove H, as shown in
Fig. 5. The valves are preferably offset
relatively to the center of the annular groove
or chamber H. Three pistons and three
valves are shown, whereby the -annular

" groove or chamber 1s divided into three com-

partments. It is preferred to use the same
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.number of valves and pistons. While these -
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are the preferred arrangements, of course,
the:number of valves and pistons is imma-
terial to the broad scope of my invention.

- The pistons: I"have projecting shanks 10

10

which pass through the flange C’ of the

member C, and which are held in place by

keys 11, .~ .

. The:member C is made in parts, prefer-
ably-three, so that it can be fitted over the
flange B’ of the member B, and each part
is provided with flanges 12 which may be
secured together: by bolts 13, as shown in

- Fig. 8. If desired, small packings or shims
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¢ may be used between the three parts
which constitute the member C, to provide
an adjustment for wear. Bolts 130 having
nuts threaded on their ends are also prefer-
ably used to connect the three parts of the
flange C’, said nuts being placed in re-
cesses ag shown in Fig. 4. The member C
is locked to the shaft T by means of a key
14. The shaft F is made hollow where it

. passes through the bearings D and E; that

25

is, it has a passage 15 bored through the
same. This end of the shaft F is screw-
threaded, and threaded on the same is a
coupling-nut 16 which connects a pipe 17
thereto. Extending from the inner end of

. the passage 15 are three radial passages
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18, which extend out into the flange C’, and
communicate with ports 19 at the rear of
each of the pistons L. - .

. A port 20 is cut in the bottom of the pis-
ton track or annular groove H, in each com-
partment and leads to a position to register
with holes or ports 21 cut inthe. hollow
valves J. The valves J have extending hol-
low valve-stems 22 which are stepped and
securely fitted in the hub B? of the member
B. Bevel-pinions 23 are secured on each
of the hollow valve stems and mesh with a
bevel-gear 24 secured to the member C.
The relation with this gearing is such, that
the valves will make as many turns for each
revolution of the device as there are pis-
tons. Thus, for example, in the particular
construction shown, three pistons being
used, the valves will make three turns for
each revolution. A.large channel or groove
925 is cut in the hub B? so that hollow valve-
stems communicate therewith. The other
end of the shaft F is bored out as zt 96, and
has & right-angled port 260 which. conuects
with this channel 25. This end of the shaft
T is screw-threaded, and tapped on'the same
is a cgupling-nut 27 which secures a pipe 28
to the end of the shaft. ,
 The operation with this mechanism is as
follows: If the device is to be used as a ro-
tary pump with the pipe 17 as an inlet pipe
and the pipe 28 as an outlet pipe, power is
applied to the pulley G to turn the piston
carrying member C in the direction indi-
eated by the arrowin Fig. 4. As the pistons
I turn around through the anmilar groove
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or chamber H, the valves J will allow the
same to pass, but will keep the various com-
partments of the groove separated from
each other at all other times. This isaccom-
plished by the peculiar shape of the valves
J. s will be seen by reference to Fig. 6,
these valves are hollow, but cut out on one
side so that as the piston passes, the valves
will wind themselves around the piston, so
fo speak. In other words, the rotation of
the valves is timed in such a way that as
they come opposite the piston, the opening
in the side, shown clearly in Fig. 6, will be
in such place as to admit the piston, and the
valve will continue to rotate as it passes
the piston, so that the valve will close
shortly after it passes, and will open only
shortly before it comes to the piston. As
the pistons travel, the medium to be acted
upon will be drawn in through the passage
15, radial passages 18, out through ports 19
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into each of the comparltments by the rear -

faces of the pistons I, and will be forced
therefrom by the front faces of the pistons
I out through ports 20, valve passages 21,
hollow valve stems 22, annular chamber
25, ports 260, passage 26 into the pipe 28.

If the pipe 28 is used as the inlet pipe,
and the pipe 17 as the outlet pipe, the re-
verse action takes place, power being ap-
plied to the pulley (& in, the reverse direc-
tion. If a medium under pressure is ad-
mitted into pipe 17, and the pipe 28 is used
as an exhaust pipe, the member C will be ro-
tated in the direction indicated by the ar-
row in Iig. 4 by the pressure acting on
the rear faces of the pistons, the front faces
of the pistons acting to clear or exhaust
the ‘various compartments into which the
annular groove is divided. If pressure is
admitted into pipe 28, and the pipe 17 con-
nected to the exhaust, the member C will
turn in the opposite direction. ‘

The spherical surface between the flanges
¢’ and B’ provides a bearing surface for the
outer ends of the hollow cenical valves J
which are radially arranged so that they
can bear on the flange C’ at all times and
points in their operation, although .they
have an independent rotation of their
own. ' '

It is immaterial to my invention whether
the member B or the member C is the one
which is secured to the base A, as either
member can be made the rotating part, as
desired. ‘

By the previously described arrangement,‘

a device 1s provided.which can be run at
slow or high speed as desired, which may
be proportioned to give almost any desired
volume, and which has the advantage of
being free from valve-hammer.

The passage through the ports 21 in the
valve stems is closed at the time when the
valves are open to connect the pressure and
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.bsuclf:i‘on sides-of the chambers in which they

operate. . There “is also a’ transfer of”air
" from one part of the piston groove to the
other, which 1is recompressed in.the next
space by the oncoming piston therein.
When used as a motor, the same has a
.- vdluable measuring -apacity which enables
. the:device to act:as a meter. - I

i~ »The" details and ‘arrangements herein |

«:shown.may be further carried out, modified
gnd:clianped by a skilled mechanic without

“departing. from the scope of my invention

as expressed in the claims. ‘
‘" Having thus fully described my inven-
tion, what I claim and desire to secure by
* ‘Tietters-Patent is: S

1.' A device for any of the purposes speci-
fied, comprising a member having an an-
nular groove, rotary valves extending into
said groove and dividing the same into com-
partments, said valves having hollow stems
communicating through the valves with the
groove, a piston “carrying member having
ports communicating with said groove, pis-
. tons on said member fitting said'groove, and
" means*for conducting a fluid to and from
- said hollow valve-stems. .
7.2, A device for any of the purposes speci-
“ fied, comprising a2 member having a flange,
) an annular groove and a hollow hub, valves

7 -dividing. said groove into: compartments,

“said valves having hollow stems stepped or
fitted in said hub, a piston carrying member
having ports’ communicating with said
groove, pistons carried, by said member fit-
" ting in said groove, and means for conduct-
“ing fluid to or from said hollow stems.

8.7 A"device for any of the purposes speci-
‘fied, comprising a_member having an an-
“pular groove, a hollow shaft, a piston carry-
“ing member having passages communicating
“with the hollow shaft and with said groove,
* “pistons carried by said member and fitting
- said groove, and valves carried by the first
$ ‘named . member and extending into the
. grooves, said valves dividing the groove into
" compartments, said valves being arranged

 at right angles to the axis of the first named |

member and shaft.

4:A device for any of the purposes speci-_

~ fied, comprising a member having an an-
nilat groove, a piston carrying member hav-
1g° “passages _communicating with  said
~igroove-for conducting a fluid to or from the
3’ orodve; pistons carried by said member and
~“fitting the groove, valves extending into said
. rroove and dividing it into compartments, a

hollow valve stem for.each valve communi-
“cating With the groove through the valve, a
5, shaft on, which the piston carrying member
"“is mounted; said shaft having a passage com-
municating with the passages in the piston
carryirig member, and means for conducting
4 fluid to or from the hollow valve stems.

5. A device for any of the purposes speci-

B
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“fied, comprising a member havihg an annu-

lar  groove, rotary valves “arrdanged ' with
their axes at Tight angles to the axis of the
groove and dividing the groove into a num-

| ber.of compartments, a series of pistons fit-

ting in sajd groove, means for. carrying said

to and from the groove. " °

pistons; and means for conducting’ &~ fluid -

6. In a device for any of the purposes
specified, the combination of a member hav-
ing an annular groove, g piston carrying
member * having pistons . ‘fitting, in~ said
groove, means for rotating said piston car-
rying member, a series of rotary valves ar-
ranged with their axes at right angles to
the axis of the piston carrying member and
extending into said groove so as to divide
it into compartments, and gearing between
the piston carrying member and the valve
for rotating the valves. o -

7. In a device for any of the purposes
specified, the combination of a member hav-
ing an annular groove, rotary valves ar-
ranged with their axes at right angles to the
axis of the groove and dividing-the groove

into a number of compartments, a piston .

carrying member; pistons carried by said
member and fitting in said ‘groove, means
for causing a relative rotation to take place
between the first named member and’ the
piston carrying member, gearing between
said members and said valves for turning
the valves as many times for each revolution
as there are pistons, and means for conduct-
ing fluid to and from the groove,

8. In a device of the character described,
the combination of a’'member having an-an-
nular groove, thrée rotary valves arranged
with their axes at right angles to the axis
of the groove and dividing the same into
three compartments, a piston carrying mem-
ber, three pistons carried by said member
and fitting in said groove, means for pro-

‘ducing. a relative rotation between the first

named member and’ the piston carrying
member, gearirng for turning the’ valves
three times for each revolution of said pis-
ton carrying member having means for con-
ducting a fluid to or from each compartment
of the groove, and means for conducting a
fluid to or from the groove to each of said
valves. = ‘ o

9. In a device of the character described,

the combination of a member having an an-.

nular groove, valves dividing the same, into
a number of compartments, a hollow valve
stem for each valve, said valves having pas-
sages forming a communication between the
valve stems and the grooves, a piston carry-
ing member having means for conducting
flmid to.or from each compartment of the
groove, pistons carried by said member and
fitting in said groove, and means for con-
ducting a fluid to or from said hollow valve

stems.
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10. In a device of the character described,
the combination of a member having an an-
nular groove, rotary valves arranged with
their axes at right angles to the axis of the
groove and dividing the same:into a num-
ber of compartments, bevel pinions connect-
ed with said valves, a piston carrying mem-
ber having means for conducting a fluid to
or from the groove, pistons carried by said
piston ecarrying member and fitting in said
groeve, means for rotating said piston car-
rying member; a bevel gear on said piston
carrying member meshing with 'said bevel

pinions, and means eontrolled by said valves

for conducting a ‘fluid to -or from the
groove.

11. In a device of the character described,
the combination of a member having an an-
nular groove, a series of rotary valves ar-
ranged with their axes at right angles to the
axis of the groove and dividing the same

into a number of compartments, said valves-

being offset relatively to said groove, means

- for conducting a fluid to or from the groove

25.
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35

controlled by said valves, a series of pistons
fitting in said groove, and means having
passages for conducting a fluid to or from
the groove for rotating said pistons in the
groove. - ' :

12; In a device of the character described,
the combination of a member having, a sur-
face constituting a portion of a sphere, and
an annular groove cut therein, valves divid-
ing said groove into a number of compart-

amerts, means controlled by said valves for

conducting a fluid to or from said groove, a

" piston carrying member having a spherical
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surface engaging the spherical surface of
the first named member and having means
for conducting a fluid to or from the groove,
pistons carried by said piston carrying mem-
ber and fitting in said groove, and means
for causing a relative rotation between the
first named member and the piston carrying
member. '

'13. In a device of the character described,
the combination of a member having a
spherical surface and an annular groove
therein, valves dividing said groove into a
number of compartments, means controlled
by said valves for conducting a fluid to or
from the groove, a piston carrying member
made in sections and having a spherical sur-
face engaging the first named spherical sur-
face and providing means for conducting a
fluid to or from said groove, and a number

of pistons carried by said piston carrying

member and fitting in said groove.

14. In a device of the character deseribed,
the combination of a member having a
spherical surface and an annular groove,
valves dividing said groove into a, number
of compartments, means controlled by said
valves for conducting a fluid to and from
the groove, a piston carrying member fitting

1,047,340

on said spherical surface, means for rotaling
said piston carrying member, said valves be-
ing arranged with their axes at right angles
to the axis of the piston carrying member
and bearing thereon, said piston carrying
member having means for conducting a fluid
to or from the groove, and pistons carried
by said piston carrying member and work-
ing in the groove. x

15. In a device of the character deseribed,
the combination of a member having a

‘spherical surface and an annular groove,
‘valves dividing the groove into a number of
ccompartments, means controlled by the

valves for conducting a fluid to or from the

groove, a piston carrying member made in’
‘sections and having flanges, bolts for con-

necting said flanges together, pistons carried
by said piston carrying member and fitting
in said groove, said piston carrying member
having passages communicating with said

-groove. .

16. In a device of the character described,
the combination of a member having a
spherical surface and an annular groove,
valves dividing said groove into a number
of compartments, means controlled by the
valves for conducting a fluid to or from the
groove, a piston carrying member having a
flange fitting on said spherical surface and
provided  with passages communicating
with the groove to conduct the fluid to or
from the groove, and pistons secured in said

flange and fitting in said groove, and means

for_rotating said piston carrying member,
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said piston carrying member and its extend- -

ing flange being made in sections bolted to-
gether. : _

"17. In a device of the character described,
the combination of a member having a pro-
jecting flange, a hollow hub, and an annular

‘groove in the flange, valves dividing said

groove into a number of compartments,
means controlled by said valves for conduct-
ing a fluid to or from the groove, a piston

.carrying member having a flange fitting over

the flange of the first named member and
provided with means for conducting a fluid
to or from the groove, pistons carried by
said piston carrying member and fitting in
the groove, and gearing for rotating the
valves, said gearing being arranged bétween
the first named flange and the hollow hub.
18. In a device of the character described,
the combination of a member having an an-
nular groove, valves dividing said groove
into a number of compartments, a shaft hav-
ing passages in its opposite ends, said pas-
sages being separated from each other, fluid
conducting - pipes connected with the sdid
passages, a piston carrying member having
passages communicating with one of the
passages in said shaft and with said groove,
pistons carried by said piston carrying
member and fitting in said groove, and
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means for connecting said groove through
said valves with the other passage and shaft.

19. The combination with a pair &f rota-
table elements having: fitting surfaces, one

of said elements having a:groove, of means
for rotating one .of said ‘elements with re--

_.spect to the other, a series of rotary valves

arranged with their axes at right angles to

_the axis of rotation, each valve having

’ 10-

15

means for closing said groove and dividing~
the same into compartments, a.series of pis-

tons carried by one of said members and fit-
ting the groove, each valve ‘having a cut
away portion adapted to permit the pistons

to pass when the valve is turned into a ecr-

tain position, and means for turniilg the
‘Valves. into a position to permif the pistons

to pass as each piston approaches the valve,

‘said ‘members being  provided with ‘means
: for.conducting fluid to-and from the groove,

the valves constituting means for controlling

the passage of fluid in one direction. .

- Tn testimony* whereof I have hereunto set

‘my hand, in the presence of two subscribing

witnesses.

* JAMES WALLACE TYGARD..
Witnesses: = o
"~ SeYMOUR.CONOVER,

. Jas..H. Crarr.
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