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To all whom it may concern:

-Be it known that I, Francis D. Tice, a

- citizen of the United States, and resident

of Niantic, in the county of New London

-and State of Copnecticut, have invented

certaln new and useful Improvements in

" Pumps, of which the following is a speci-

10

fication. )
This invention relates to pumps, and- it
has particular relation to an improved pump

-of a “cycloidal” or “gyratory” character.

" While my invention 1s particularly adapted

. for employment as a pump in which the gy-
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ratory motion of the piston is produced by
a rotary motion of the shaft, it will be

-.understood that the invention is equally

adapted for employment as an engine, pro-
pelled by steam or gases or fluids, in which

"the gyratory motion of.the piston will pro-

duce 2 rotary motion of the shaft.

The object of my invention is to produce
a mechanism of the class described ., which
will be extremely simple in construction,
positive and effective in operation, and
which wil produce an enhanced or maxi-
mum degree of power with relation to the
units of operative force employed.

A further object of my improvements is
to provide a mechanism of the. class de-
scribed ‘which will possess general advan-
tages in point of simplicity, strength and
durability, inexpensiveness in construction,
minimum friction, economy, and efficiency.

In the drawings—

Figure 1 is a vertical transverse sectional
view of the mechanism embodying my im-
provements. '

Fig. 2 is a horizontal transverse sectional
view thereof.

Fig. 3 is o vertical cross-section, taken on

the line #—a, Fig. 1.

Fig. 4'is a vertical cross-section, taken on -

the line y—v, Fig. 1. ‘
Figs. 5, 6,7 and 8 are disgrammatic views,
indicating different positions of the piston.
Corresponding parts.in all the figures are
denoted by the same reference characters.
Referving to the drawings, 1 designates
the main body or.cnsing of the mechanism,
whicl is mounted or fixed in any suitable
mannér, preferably vertical (for instance,
upon a base portion, 2), and is interiorly
provided with an annular chamber, 3, which
constitutes the cylinder. The body or cas-
ing 1 may be constructed in a single piece,

comprising an end wall, 4, forming the
closed side of the annular cyliitder-chamber
3, a side wall, 5, forming the outer annular
wall of the chamber 3, and a centrally-
arranged interior wall, as at 6, projecting
from the end wall 1 and forming the inner
annular well of the chamber 3. Beyond the
cylinder-chamber 3, the main casing 1 is
provided with a chamber or interior space,
7, extending across the chamber 8 -and en-
larged laterally with respect thereto, so that
the full diameter of the chamber or space
T is greater than the full diameter of the
cylinder-chamber 3, which chamber or space
7 accommodates the head-plate of the pis:
ton in its operative movement. Said cham-
ber or space 7 may be formed by a flange

“extension or enlargement of the side wall

5 of the casing 1, projecting from the same
circumferentislly, as shown at 8, The outer
side of the chamber or space 7 is-closed by
a side wall, 9, oppositely located with rela-
tion to the end wall 4 of the casing 1, which
wall 9 may consist of a cheek-plate,” as
shown, removably secured,. by bolts, as at
11, to the face of the flange extension 8
which surrounds the chamber or space T,
The cylinder-chamber 3 is divided by a
fixed partition or head, 14, extending across
‘the width of snid chamber and preferably
located at the top thereof. At one side of
said partition, and immediately adjacent
thereto, is located the exhaust port, 15,
which is constituted by an opening in the
end wall 4 which foims the closed side of
the cylinder-chamber, from which opening.

~may -suitably extend an exhaust pipe, as

shown"at 16. At the opposite side of said
partition 14, and immediately adjacent
thereto, is locuted the inlet port, 17, which
is constituted by an opening in the -end wall
4 which forms the closed side of the cyl-

“inder-chamber, eorresponding to the exhaust

opening 15, and from the inlet port 17 may
suitably exteénd a feed-pipe, as shown at 18,

The piston comprises a plate or head,
19, operative in the chamber or space 7 of
the casing 1, having projecting from its.
inner face an annular or circularflange, 20,

“operative within . the - ~ylinder-chamber 3,

Jbeyond which-flange the peripheral portion
of siid head or plate 19 ciréumfeventinlly
extends, as at 21. The flange 20:has i thick-

_mess"or width aren less than thé' width area

of the cylinder-chumber, and-it is trans-
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versely recessed, us at 22, to receive the fixed
partition or head 14 in the chamber 3. Said
recess 1s of a width approximately corre-
S{Jondiug to the width of suid partition, so
that the partition will approximately close
the recess but a sliding movenient of the pis-
ton._flange 20 will be permitted upon und
with relation to the partition in the opera-
tion of the piston. The relative construc-
tion and. arrangement is such that the an-
nular flange 20 of the piston is received
within the annular cylinder-chumber 3, und
the edge, 23, of the flange at all tinies hears
against the inner face of the end wall 4
which. forms the closed sule of the cylinder-
chamber, while the inner face of the pe-
ripheral projecting portion 21 of the piston
plate or head 19 at all times bears upon the
mner edge, 24, of the outer side wall 5 of
the chamber 3, and the inner face of the
piston plate or head 19 at the portion imme-
diately within the annulay piston-tnge 20
at all times bears upon the inner edge, 23
of the interior wall 6 of the eluonber 3. g
fluid-proof joint being thus formed ot =ueh
edge-contacts during the gyvratory operation
of the piston.  The edges 24 and 20 ave
preferably slightly raised or extended e
spectively beyond the plane of the hiner
wall of the chnber o space 70 which s
constitnted Ly the flange extension N0 so that
they vespectively Form avnulor vdae bewr-
mg-surfaces projecting with relation to the
ehinber or space T oandd faeilitate the hear-
g contact of the e faces of the bead-

Plate 19 and peripheral plate portion 21 of

the piston:

Voowill be understood that the piston s
retmined] against rotary movement by the
fixed purtition ov hewd 14 in the eviinder-
chanmber 50 and that the piston head-plate
10—21 b all times closes or covers the sule
of the eylinder-chumber opposite from the
wall 4. The pision head-plate is mperfo-
rate at ull points whiech ave operative with
relution to the cylinder-chamber 3,

30 designates the shaft, which has an ce-
centric connéction with the piston. In the
preferred construction for effecting  this
counection, the shaft projects through the
endd wall 4 of the cusing 1 and has u bear-
ing, as at 31, therein and in a bows or ex-
tension or bearing-box. 26, projecting ex-
teriorly from the wall 4. and at its bearing
the shaft hag a circamfervential flange ov en-
Iargement, 82, received by a corresponding
depression, 27, at the inner face of the end
wull 4, wherveby the shaft is positioned
against outward movement with relation to
the casing 1. The shaft extends across and
axtally of a central interior cylindrical
chamber ov space, 36, comprised within the
interior wall 6 which forws the inner an-
nular wall of the cylinder-chamber 8, and
across the chamber or space 7, and its termi-

1,220,676

nal end, 39, has a bearing in a henring re-
cess, 41, formed in the clieek-plate 9 which
constitutes the outer side wall of the elian-
ber or spuce 7, said hearing reces heing
preferably provided in an extension or boss,
3%, projecting laterally from said cheek-
plate.  Upon that portion of the shaft
which extends ucross thie conteal chamber or

spuce 36, it is provided with an enlarge-
lent, as at 34 of angular Gensverse con-

tour and projective laterully with relation
to the axis of the shaft. Sail enlargement
is réceived by a corvesponding recess. 55, i
a disk-picce or bloek, 37, the periphery of
which s ot cylindrieal or civeuln contour,
as at 385, the velative construction aud ar-
rangement heing suely that the hilpcle 37 s
mounted  npon the “shaft-enlareement 34
eecentricalty with relation to the asis of the
shaft.  The monnting of said block Hpon
the shaft in the wanner just deseribed en-
ables the remaoval of the block =Hdably with
relation to the anenbar enlargemend 34 when
it s deshred Lo disassomble the parts of the
mechani=m. atftor the removal of the clieck-
plate 9 and the pistan from their associn.
Hon with the casing 1.

The disk-piece or Blocle 37 moves with
the shaft 30, i Tty eccentric monnting
thervons and tuens within o corvesponding
ciraiir opening o bearing centrally pro-
vided i the piston. Said beaving is pref-
erably-constituted Ly an annalar or ciren-
boe Mlange. 420 projecting from the juner
frce of the piston head-plate 18 ut the cen-
treal portion theveof wd conventrie with the
piston flange 20 which &5 operative within
the exlinder-chmmber 30 said flange 42 be-
g operative within the central evlindrical
chamber or gpaee 36, In the preferred
construction, the block 37 and the shatft-
erdavgenient 34 preferably extend to the
plane of the outer fuve of the lewd-plate (0
ol the piston. as shown at 40, and said
head-plate has a central exlindrical perfo-
ration. as at 43, receiving said extensions
and forming a conthumation of the henring
constituted by the wnnnlar Hange -2

In the preferred coustruction. a spring
is interposed between the block 37 and the
shaft-enlurgement 34, and as hereis shown
consists of w plate spring. 46, seated lon-
gitudinally in a depression, 44 in the buse
of the recess 35 in the disk-piece or block
and hearing agninst the shaft culargement,
it being understood that said recess 35 i
stifficiently large to permit o slight play of
saick block upon said enlargement. The

prurpuse of this spring mounting in the

cecentric conneetion between the shaft nnd
the piston is to take up any dead-center re-
sistance at the instant of the initinl start-

ing of the totary movement of the shaft

and to facilitate the operative action be-

‘tween the shaft angd the piston.
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From- the foregoing .description, it will
be understood that the disk-piece or block
37 is eccentrically “keyed upon the shaft
30 and operates eccentrically with relation
to the piston, and that the shaft is thus ec-
centrically mounted with relation to the op-
eration of the piston in the reverse gyratory
movements of the latter within the cylinder-
chamber, . : :

It will be noted that the cheek-plate 9
operates to hold the piston to its seat and

“to retain the disk-piece or block 37 in its
eccentric mounting upon the shatt, and if
desired a -suitable spring control ‘may be
interposed with relution to this mainte-
nance of the operative position of the pis-

ton and said block. - Tt-will be further noted -

that the exhaust and inlet ports 15—17 ex-
tend, in the preferred construction, across
substantially -the complete width  area of
the cylinder-chamber 3.

The operation and -advantages of my in-
veéntion will be readily understood by those
skilled in the art to which it appertains.
The piston has an eccentric movement with

relation to the shaft and the ‘piston-flange _

20 has a reverse gyratory movement in the
cylinder-chamber and with: relation to the
" partition or head 14 as a fixed point, in
which movement the true center or axis
of the piston with relation to the annular
flange 20 describes a movement in a seg-
_mental path with relation to the axis of
the shaft. The relative construction and
operation is such that at all times in the
movement of the piston the inner face; 28,
of the piston-flange 20 contacts at some
point with the inner wall 6 of the cylinder-

chamber 3 and the outer face, 29, of said.

20 contacts at some point with the
outer wall 5 of the cylinder-chamber.
These contacts at all times during 'the
.movement of the piston cause the division,
by the piston-flange’ 20, of the cylinder-
chamber 3 into.'two chambers, respectively
operative as. inlet and exhaust chambers,

flange

during the movement and operation of the.

piston. ‘ .

When the mechanism
pump, the shaft 30 is driven and rotated by
any suitable source of- power and its eccentric

‘bearing connection with the- piston causes
the” operation of the lattér in the reverse

. gyratory movement whereby the water en-

65

. tering at the inlet port 17 will be discharged
" under pressure at the exhaust port 15. For
an understanding of the operative movement
and ‘action of fhe piston, reference may be
had to the diagrammatic illustrations in
.Figs. 5 to 8, inclusive. In Fig. 5, assuming
the piston to be at its lowermost point of
movement, the inner face 28 of the flange 20
is bearing against the inner wall 6 of the
gylinder-chamber 3 at the top and the outer
face 24 of said flange is bearing against the

is operative as a-

o

bottom, and the inlet and exhaust ports are
respectively open to the respective spaces or

outer wall 5 of the cylinder-chamber at the

chambers which then exist within the eylin-

der-chamber, at'opposite sides of the parti-
tion or head 14, between the piston-flange
20 and fhe outer wall
chamber; now, as the shaft 30 is revolved
and-carries the piston toward the position
shown in Fig. 6, the water in the chamber
(indicated at L) then at the right-hand side
of the partition 14 is driven by the piston-
flange 20, in its
direction within the cylinder-chambey, out
at the exhaust port, and the space or cham-
ber at the left-hand side of the partition 14
enlarges and fills with water from. the inlet
port. When the cylinder reaches the point
shown in Fig. 6, the inner face 28. of the
flange 20 is bearing against the inner wall 6
of the cylinder-chamber 3 at the left-hand
side and the outer face 29 of said flange is
bearing against the outer wall 5 of the cyl-
inder-chamber at the right-hand side, and
in this position water enters from the inlet
port to the chamber (indicated at-M) then
eginning to form at the left-hand side of
the partition’ 14 between the inner face 28 of
the piston-flange 20'and the inner wall 6 of
the’ cylinder-chamber ; now, as the piston
continues, under action of the shaft, in the
same direction of its ‘eecenfric movement
until it reaches its uppermost position, as
shown in Fig. 7, the water in the chamber 1.
is entirely exhausted at the exhaust port, a
successive chamber L is formed at the lower
portion of the eylinder-chamber betwesn the
outer face 29 of the piston-flange 20 and the
outer wall 5 of the cylinder-chamber, and
the chamber M enlarges and fills from the
inlet port. When the piston has reached its
uppermost position, as shown in Fig. 7, the
outer face 29 of the flange 20 is bearing
against the outer wall 5 of the cylinder-
¢hamber 3 at the top and the inner face 28 of
said flange is bearing against-the inner wall

.6 of the cylinder-chamber at the bottom; the

70

5 of the cylinder- °
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eccentric movement in: one ,

80

90

10

10¥

111,

continued rotation of the shaft in its opera- .

tion'of the piston then reverses the eccentric
movement of the latter to a direction oppo-
site to that it has described in moving from

its lowermost to its uppermost position,:

which reverse eccentric movement carries the
piston toward the position shown in Fig. 8,
and the water in the chamber M is exhausted
under pressure at the exhaust port. The re-
verse eccentric movement of the piston, as
just described, continues until the piston
again reaches the lowermost - position, as
shown in Fig. 5, when the continued rota-
tion of the shaft again starts the piston in an
eccentric movement in a reverse direction as
hereinabove described. Tt will be noted: that,

‘during the reverse eccentric. movements of

113

the piston as just described, the true center 139
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of the piston with relation to its annular
flange 20 has described a complete movement
in the path of a circle about the axis of the
shaft, and that the piston has reciprocated
up and down upon the fixed partition or
head 14 at the top of the cylinder-chamber

3, the initial points of the respective reverse’

eccentiic 'movements of the piston being
when the latter is.at its lowermost. position
{shown in Fig. 3) and at its uppermost posi-
tion (shown in Fig. 7). Tt will further be
noted that at all peints in the movement of
the piston and in the variable location of the
respective chambers L and M into which the
cylinder-chamber 3 is divided by the piston-
flange 20, water is always entering the cylin-
der-chamber 3 at the inlet port at one side of
the fixed partition or head 14 and being
forced out at the exhaust port at the other
side of said partition.

The extreme simplicity of the improved
pump, under the construction constituting
my invention as herein described, is indi-
cated by the fact that the complete mecha-
nism may consist in the main of but four

parts, to wit: the body or casing 1 (in which .

1s formed the cylinder-chamber 3), the pis-
ton, the shaft 30, and the movablé wall form-
ing the cheek-plate 9, which respective four
parts ‘may .be practically of. integral con-
struction.

I do not desire to be understood as limit-
ing myself to the detail construction and ar-
rangement of parts as herein shown and de-
scribed, as it 1s manifest that variations and
modifications therein may be resorted to, in
the adaptation of my invention to varying

- conditions. of Use, without departing from
the spirit and scope of my invention and im--

provements. I therefore reserve the right
to all such variations and modifications as
properly fall within the scope of my inven-
tion and the terms of the following clalms.
Having thus described my invention, I
claim and desire to secure by Letters Pat-
ent: . : : -
1. In a mechanism of the class deseribed,

a easing comprising an Jinterior annular
cylinder-chamber ‘having #in end wall form-

ing its closed side and an outer and inner
annular wall and divided by a fixed parti-
tion or head extending across the width of
the chamber, a piston comprising a plate or
head closing the open side of said cylinder-
chamber
ner face an annular flange provided with a
recess receiving said partition or head, in-
let and outlet ports entering said cylinder-
chamber respectively at opposite sides of

snid partitton or head, a rvotary shaft ex-
“tending transversely of said casing and axi-

ally with relation to the annulus of the

eylinder-chamber and having a bearing in

the end wall thereof, a cheek:-plate closing
“side of the casing opposite said end wall

and having projecting from its in- -

1,220,876

and forming a bearing for the plate or head
of the piston, said shaft having also a bear-
ing in said cheek-plate, and a block or en-
largement carried by and extending uacross
the portion of said shaft which crosses the
width plane of the. cylinder-chamber he-
tween the end wall and said cheek-plate and
having a cylindrical periphery eccentric to
the axis of the shaft, whereby said block
has a bearing between said end wall and
cheelk-plate, said piston having a central cir-
enlar bearing projecting ‘inwardly from its
head plate and receiving and co-extensive
with thie width of said block or enlargement
between said end wall and cheek-plate,

75

80

whereby the piston has an eccentric mount-

ing with relation to the cylinder-chamber
and co-extensive with the entire width plane
thereot intermediate of the shaft bearing to
operate its annular flange in a gyratovy
movement. :

2. In a mechanism of the class described,

a casing comprising an interior annular

cylinder-chamber having an end wall form-
ing its closed side and an outer and inner
annular wall and divided by a fixed parti-
tion or head extending across the width of
the chamber, a piston comprising a plate or
head closing the open side of said cylinder-
chamber and having projecting from its in-
ner face an annular t]l)ange provided with a
recess recelving said partition or head, inlet
and outlet ports entering said cylinder-

90

956

chamber respectively at opposite sides of -

said partition or Head, a rotary shaft ex-
tending, transversely of said casing and axi-
ally with relation to the annulus of the
cylinder-chamber arfd having a bearing in
the end wall thereof, a cheek-plate closing
the side of the casing opposite said end wall
and forming a bearing for the plate or head
of the piston, said shaft al$o having a bear-

ing in said cheek-plate and having an angi--

lar enlargement pgojective laterally with re-
lation to the axis of the shaft, and a disk-
piece or block having a cylindrical periph-
ery and a recess recelving said angular en-
largement and having its cylindrical pe-
riphery extending across the width plaie
of the cyfinder betiween the end wall thereof
and said cheek-plate, whereby said block is
mounted with its cylindrical periphery eec-
centric to the axis of the shaft and has a
bearing between said end wall and cheek-
plate, said piston having a central circular
bearing concentric with the piston flange
and receiving said disk-piece or block and
co-extensive with the periphery thereof be-

tween said end wall and cheek-plate, where-

by the piston has an eccentric mounting with
relation to the cylinder-chamber and co-ex-
tensive with the entire width plane thereof
intermediate of the shaft beavings to oper-
ate its annular flange in a gyratory move-
ment. ’
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3. In a mechanism of the class described,
a casing comprising an interior annular
cylinder-chamber having an end wall form-
ing its closed side and an outer and inner
annular wall and divided by a fixed parti-
tion or head extending across the width of
the chamber, a piston comprising a plate or
head closing the open side of said cylinder-
chamber and having projecting from its in-
ner face an annular A)ange provided with a
recess receiving said partition ‘or head, in-
let and outlet ports entering said cylinder-
chamber respectively at opposite sides of
said partition or head, a rotary shaft ex-
tending transversely of said casing and axi-

~ally .with relation to the annulus of the

cylinder-chamber and having a_ bearing in
the end wall thereof, a cheek-plate closing
the side of the casing opposite said end wall
and forming. a. bearing for the plate or head
of the piston, said shaft also having a bear-

" ing in said cheek-plate and having an angu-

b

¥y with re-

lar enlargement projective lateral
extendin

lation to the axis of the shaft and

entirely ' across the portion of the sha

which crosses the width plane of the cylin-
der-chamber between the end wall thereof

-and the cheek - plate, ‘and a disk - piece - or

30

block co-extensive with the length of said
angular enlargement and having a cylindri--
cal periphery and a Tecess receiving ‘said

‘angular enlargement, whereby said block is -

mounted with its cylindrical periphery ec-

" -centric to the axis of the ahaft and said

35

block and angular enlargement have s bear-
ing between said end wall of thecylinder-

~ chamber and the cheek-plate, said - piston

40

45

55

"B6

having a central circular bearing project- -
ing inwardly from its head plate and re-

ceiving and co-extensive with the width of

said disk-piece or block, whereby the pisf;o'n

has an eccemtric mounting with relation to
the cylinder-chamber and co-extensive with
the entire width plane thereof intermediate
of the shaft bearings to operate its annular
flange in a gyratory movement.

+ 4. In a mechanism of the class described,
a casing comprising an interior annular
cylinder-chamber having an end wall form-
ing its closed side and an outer and inner
annular wall and divided by a fixed parti-

tion or head extending across the width of
the chamber, a piston comprising a plate or

head closing the open side of said cylinder-
‘chamber and having projecting from its in-

ner face an annular flange provided with a
recess receiving said partition or head, in--

let and outlet ports entering said cylinder-
chamber respectively and directly at oppe-
site sides of said partition or head and co-
extensive with the width of the cylinder-
chamber, a' rotary shaft extending trans-
versely of said casing. and axially with re-
lation to the annulus of the cylinder-cham-

ber and having a bearing in the end wall -

-chamber and having a bearing in the end’

thereof, said shaft having an angular en-
largement projective laterally with relation®
to the axis of the shaft and extending across
the portion of the shaft which crosses the
width plane of the cylinder-chamber, a disk-
piece or block co-extensive with the length
of said angular enlargement and bearing
against the end.wall of the cylinder cham-
ber and having a cylindrical periphery and a:
recess slidably receiving said angular en-
largement, whereby said block is removably
mounted with its cylindrical periphery eec-
centric to the axis of the shaft, said piston
having a central circular bearing projeeti
inwardly and extended from a cylindrica

- perforation in the head-plate of the piston:

and receiving and co-extensive ‘with the
width of said disk-piece or block, whereb

the piston has an eccentric mounting with
relation to the cylinder-chamber to operate
its annular flange in -a
therein, and a removable side wall oppositely

located with relation to said end wall of

the casing and constituting a_cheek-plate at. -
the outer side of the head-plate of the iston
and forming a bearing therefor and for the
end of said disk-piece or block and for the

‘shaft.

5. In a mechanism of the class described,
a casing comprising an end wall forming the
closed side of an annular cylinder-chamber
and a side wall forming the outer annular
wall of said chamber and an interior wall
forming the inner annular wall of said
chamber and a fixed partition or head divid-
ing said annular cylinder-chamber, a piston .
comprising a plate or head closing the open
side of said cylinder-chamber and having
projecting from its inner face an annular.
flange provided with a recess receiving said

in.the end wall of said casing at one side of

70
75
80

, 85
ratory movement .

100

108
* partition or head, an inlet port provided -

said partition or head and immediately ad- .

Jacent thereto, an outlet port provided in the :
end wall of said casing at the opposite side
of said partition or head and immediately
adjacent. thereto, said ports extending sub-
stantially across the complete width area of:

110:

the cylinder-chamber between its outer and -

inner annular walls and at right angles to
said piston-flange, a rotary shaft extendin
transversely of said casing and axially wit

115

relation to the annulus of the cylinder- '

wall thereof, said shaft having an angular:
enlargement projective laterally with rela-
tion to the axis of the shaft, a disk-piece or
block having a cylindrical periphery and a

120

recess slidably receiving said angular en.. .-

largement, whereby said block is mounted
with its cylindrical periphery eccentri¢ to
the axis of the shaft, said piston having: a;
central circular bearing projeeting ‘in-

125

wardly from its head plate and receiving . -

said disk-piece or block, whereby the piston 130
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has an eceentric mountmg with relation to

the cylinder-chamber to operate its annular

flange in a gyratory movement therein, and
a side wall oppositely located with relation
to said end wall of the casing and constitut-

ing a cheel-plate at the outer side of the head- _

plate of the piston, said cheek-plate forming

a bearing for the head-plate of the piston.
and the disk- pxecc or block and also for the
shaft. 10

In testunom whereof T have signed the

foregoing specifications.

FRANCIS-D. TICE.




