
F. D., TICE, 
PUMP. 

APPLICATION FED JULY 28, 1915. 

Patented June 12, 1917. 
2 shes-SEET ... " 1,229,676. 

16 
ÉN-77 ZNE-27 

i\ 27 Ys s. -27 
A-3o V-22 2O if Wst26-2 És 2-40 ZZSS N 

exe 34 y 
w z2nsns. 

PXEasy Ks. Z2%22S Off SS 7te N 53; 
%sis N sis 

ZX2 

as Eers SS Z27s 
17, N 

1 & 2. 

5 
sis 23 2 Šá76 

SE 
S 

77-. 2. Ygle 

    

    

  

  

  

  

  

    

  

  

    

  

  

  

  

  

  

  

  

  



F. D. TCE, 
PUMP, 

APPLICATION FILED JULY 28, 1915. 

1,229,676, . Patented June 12, 1917. 
2 SHEETS-SHEE 2, 

vuuc - to 7.2. ZSS" 
  

  



UNITED STATEs PATENT OFFICE. 
FRANCISD. TICE, of NIANTIC, CONNECTICUT, 

PURP. 

1,229,66. Specification of Letters Patent. Patented June 12, 1912. 
Application filed July 28, 1915. Serial No. 42,246. 

To all whom it may concern: 
Beit 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 Connecticut, have invented certain new and useful Improvements in 
Pumps, of which the following is a speci 
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fication. 
This invention relates to pumps, and it 

has particular relation to an improved pump 
of a "cycloidal” or "gyratory” character. 
While my inventionis particularly adapted 

for employment as a pump in which the gy 
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 a 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 will 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 i 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 a vertical cross-section, taken on 
the line a-a, Fig. 1. 

Fig. 4 is a vertical cross-section, taken on 
the line y-ay, Fig. 1. 

Figs, 5, 6, 7 and 8 are diagrammatic views, 
indicating different positions of the piston. 
Corresponding parts in all the figures are 

denoted by the same reference characters. Referring to the drawings, 1 designates 
the main body or casing of the mechanism, 
which is mounted or fixed in any suitable 
manner, 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 cylinder-chamber 
8, 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 wall 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 3, and en 
larged laterally with respect thereto, so that 
the full diameter of the chamber or space 
7 is greater than the full diameter of the 
cylinder-chamber 3, which chamber or space 
accommodates the head-plate of the pist 

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 
circumferentially, 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 7. The cylinder-chamber 3 is divided by a 
fixed partition or head, 14, extending across 
the width of said 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 forms the closed side of 
the cylinder-chamber, from which opening. 
may suitably extend an exhaust, pipe, as 
shown at 16. At the opposite sicle of sail 
partition 14, and immediately adjacent 
thereto, is located 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, corresponding to the exhaust 
opening 15, and from the inlet port 17 may 
suitably extend 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 circular-flange, 20, 
operative within the rylinder-chamber 3, 
beyond which flange the peripheral portion 
of said head or plate 19 circumferentially 
extends, as at 21. The flange 20 has a thick 
messor width area less than the width area 
of the cylinder-chamber, and it is trans 
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versely recessed, as at 22, to receive the fixed 
partition or head 14 in the chamber 3. Sail 
recess is of a width approximately corre 
sponding to the width of said partition, SO 
E. the partition will approximately close 
the recess but a sliding movement of the pist 
ton...flange 20 will be permitted upon at n(l 
with relation to the partition in the opera 
tion of the piston. The relative constric 
tion and arrangement is such that the an 
nula: flunge 20 of the piston is received 
within the annular cylinder-challer 3, and 
the edge, 23, of the flange at all tinies beat's 
against the inner face of the ent wall 4 

. . which forms the closed sile of the cylinder 
chamber, while the innel face of the e ripheral projecting portion 21 of the piston 
plate or head 19 at all times bear's upon the 
inner edge, 24, of the oute side Wall 5 of 

20 the chamber 3, and the inner face ()f the 
piston plate or head 19 at the crition inline 
diately within the annular list (il-?lunge 20 
at all times bear's upon the ille' ('ge, 25. 
of the interior \\ all 3 of the clan per 3, a 

25 fluid-proof joint being this for it it sh 
edge-contacts during the gy at I's ei'l till 
of the liston. The ecles 2-1 till 2 ill'' 
preferally slightly raised () i' ('xtel let '('. 
spectively eyond the plate of the iller 

go wall of the chun let' () sit ('c' . Willich is 
constituted by the flange extt'stol S. st.thist 
they respectively for a lit 'tige it'; '- 
ing-surfaces rojecting with elitici () the 
cini is tier or space 7 and facilitat let it lie: I'- 
ing contact of the inite faces of the lie; 
plat..: l') and periple I'll place ()ition 21 (f 
the iston. 

will be incle'stol that the pistol is 
retainex against rotary 11(\'luent ly the 
fixel artition ()' heat 14 in the cylili de'- 
channer 3, it ind that the piston heit (-late 
19-21 it all ties closes or cover's the sile 
of tie cylinder-islanlier toposite from the 
wall 4. 'The pistin leatl late is superfo 

5 rate at till points which are operative with 
relation to the cytitle-challer 3. 
30 designates the shaft which has in ec 

centric connection with the piston. In the 
preferred construction for effecting this 

50 connection, the shaft projects through the 
end wall 4 of the casing 1 and has a lear 
ing, as at 31, therein and in a loss ()' ('N- 
tension or bearing-box. 2(3, projecting 'N- 
teriorily frou the wall 4, all at its beating 
the shift has a circumferential ?till ge: it' ('in 
largement, 32, received by a corresponding 
depression, 27, at the inner face of the end 
will 4, whereby the shaft is positioned 
against outward movement with relation to 

60 the casing 1. The shaft extentls across in 
axially of a central interior cylindrical 
chamber or space, 36, comprised within the 
interior wall 6 which forms the inner an 
nular wall of the cylinder-chamber 8, and 

6.5 across the chamber or space 7, and its termi 

3. 5 

A. o 

5 5 

tween the shaft and the piston. 

nal end, 89, has bearing in a learing re 
cess, 41, formed in the cleuk-plate :) which 
constitutes the outer side wall of the 'lay 
ber or space , sail learing 'ecess being 
preferally provided in an extension or loss, to 38, projecting laterilly fro) sail cheek 
plate. Upon that portion of the shaft 
which extends across the central lane!' (I' 
space 86, it is it') vided with an el large 
Ilient, as at 34, of angilar trains ver's con- 75 
toll and projective later:lly with relation 
to the axis of the shaft. Sail ei1 largelict 
is received y a corresponcling recess. 35, in 
a lisk-piece or llo l, 37, the periplery of 
which is of cylinical or circular contour, so 
as at 3S, the 'clative costi' ('tic at a '- 
l'aige illent being slict that the lock 37 is 
lounted on the shift-enlargeti 'at 34 
eccentically With 'etion to the in X is of the 
shaft. The no ultig of sail block up in st 
the shift in the lane just it stile en- ? 
illes the 't' () \; () the lick sil:lly with 
I'el; till t) lit' tril: I clarge (it it. \\he 
it is lesi'etl () is stille ly? (); its of tie 
lecii) is}, after (the 't'? vill the ceek 

plate () at ; the list oil from the: issocial 
{ i \\ it the 'asi . . 
The risk-lice or lock 37 at 'es with 

the sla ft 3 (), in its (::centric: ()) ting 
tle 't' il, it }l turns withiis a ('o','es () cling 35 
(ii'c' it; I' (optiliig o' learing centially ro 
Yile it the list (). Stic learing is pref 
et'; 'A' ('(instituted A i? a lar ( ' 'ircu 
l: ' flit it'. 42, it "cting fruin the iulier 
fict of the list a le: late 1: it the cen - the 
t'. )('til Ju'e () f : *t ('il entic' with the 
piston flage 2 () which is operative within 
tle 'A' (lei'-'lili) () ;3, suit flaig. 4:2 lot 
ilug olei'; tie Within ille ('ent'ai cylitical 
('ha in tel' (1 space (i. In the referret 
('Isti' ('tion, tile k k 37 inct Lle shaft 
ela 'genet 3-1 l) referally (extent to the 
lane of the (liter five if the le: -late :) 

()t the pistoi), as shown at 4 (), it is stic 
lea - late has it ('entral 'Alinical left) - 3 

3, receivi g said 'Nic' signs. lation as at 4:3, 
aic forning a continati ) if this be: 'ig 
costituted by the titular flage 4:2. 

In the t'efer 'ect constructii). a spring 
is interposed between the blo k 37 and ic 
sli aft-ena 'genient 34, and as cre is shown 
consists ( ; late spring, 4G, seated lo 
gittinally in a lepression, 44, in the base 
of the recess 35 in the lisli-lieve lock 

( )('a ling against thic sl: ft (large eit, 
it being understood that said recess 35 is 
sufficiently large to permit a slight lay of 
sail block upon saic enlargement. The 
plurpose of this spring mounting in the 
((''entric' connection between the shaft and 
tle piston is to take up any dead-center re 
sistance at the instant of the initial start 

25 

sing of the totary movement of the shaft 
and to facilitate the operative action be 
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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 shaft, and if 
desired a suitable spring control may be 
interposed with relation to this mainte 
nance of the operative position of the pis 
ton and said block. It 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 

vention will be readily understood by those 
skilled in the art to which it appertains. 

25. The piston has an eccentric movement with 

partition or head 14 as a fixed point, in 
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relation to the shaft and the piston-flange 
20 has a reverse gyratory movement in the 
cylinder-chamber and with relation to the 
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. 
flange 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, 
during the movement and operation of the piston. 
When the mechanism is operative as a 

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 latter in the reverse 
gyratory movement whereby the water en 
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 the 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 flange20 
is bearing against the inner wall 6 of the 
gylinder-chamber 3 at the top and the outer fáce 29 of said flange is bearing against the 

port. When the cylinder reaches the 

3 

outer wall 5 of the cylinder-chamber at the 
bottom, and the inlet and exhaust ports are respectively open to the respective spaces or 
chambers which then exist within the cylin 
der-chamber, at opposite sides of the parti 
tion or head 14, between the piston-fange 70 
20 and the outer wall 5 of the cylinder 
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 

75 

flange 20, in its eccentric movement in one 
direction within the cylinder-chamber, 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 

oint 
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 
ort 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 

80 

90 

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 eccentric movement 
until it reaches its uppermost position, as 
shown in Fig. 7, the water in the chamber L. 
is entirely exhausted at the exhaust port, a 
successive chamber L is formed at the lower 
portion of the cylinder-chamber between the 
outer face 29 of the piston-flange 20 and the 

10( 

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 
chamber 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 

0. 

11 

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 
yerse 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. It will be noted that, 
during the reverse eccentric, movements of 
the piston as just described, the true center 130 
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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 pistor 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 
eccentric movements of the piston being 
when the latter is...at its lowermost position 
(shown in Fig. 5) and at its upper most posi 
tion (shown in Fig. 7). It will further be 
noted that at all points in the movement of 
the piston and in the variable location of the 
respective chambers L and Minto 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 
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cated by the fact that the complete mecha 
mism may consist in the main of but four 
parts, to wit: the body or casing 1 (in which 
is formed the cylinder-chamber 3), the pis 
ton, the shaft 30, and the movable 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 is 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 in 
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 claims. 
Having thus described my invention, I 

claim and desire to secure by Letters Pat 
ent: . s 

1. 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 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 

side of the casing opposite said end wall 

cylinder-chamber arid havin 

1229,676 

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 across 
the portion of said shaft which crosses the 
width plane of the cylinder-chamber be 
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 
cheek-plate, said piston having a central cir 
cular beairing projecting inwardly from its 
head plate and receiving and co-extensive 
with the width of said block or enlargement 
between said end wall and cheek-plate, 
whereby the piston has an eccentric mount 
ing with relation to the cylinder-chamber 
and co-extensive with the entire width plane 
thereof intermediate of the shaft bearing to 
operate its annular flange in a gyratory 
lihovenment. 

70 

75 

80 

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 

90 

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, inlet 
and outlet ports entering said cylinder 

95 

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 

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 
lar enlargement projective laterally with re 
lation to the axis of the shaft, and a disk 
piece or block having a cylindrical periph 
ery and a recess receiving said angular en 
largement and having its cylindrical pe 
riphery extending across the width plane 
of the cylinder between the end wall thereof 
and said cheek-plate, whereby said block is 
mounted with its cylindrical periphery ec 
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 bearings 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 

5 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 

10 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 
said partition or head, a rotary shaft ex 

15 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 

20 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 
lar enlargement projective laterally with re 
lation to the axis of the shaft and extendin 

5 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 
block co-extensive with the length of said so angular enlargement and having a cylindri 
cal periphery and a recess receiving said 
angular enlargement, whereby said block is 
mounted with its cylindrical periphery ec 
centric to the axis of the shaft and said 

35 block and angular enlargement have a bear 
ing between said end wall of the cylinder 
chamber and the cheek-plate, said piston 
having a central circular bearing project 
ing inwardly from its head plate and re 

0 ceiving and co-extensive with the width of 
said disk-piece or block, whereby the piston 
has an eccentric mounting with relation to 
the cylinder-chamber and co-extensive with 
the entire width plane thereof intermediate 

45 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 

50 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 

55 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 oppo 

80 site sides of said partition or head and co 
extensive with the width of the cylinder 
chamber, a rotary shaft extending trans 
yersely of said casing. and axially with re 
lation to the annulus of the cylinder-cham 

65 ber and having a bearing in the end wall. 

perforation in the head-plate of the piston 
and receiving and co-extensive with the 

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-70 
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- 75 
largement, whereby said block is removably. 
mounted with its cylindrical periphery ec 
centric to the axis of the shaft, said piston 
having a central circular bearing E. inwardly and extended from a cylindrical 80 

width of said disk-piece or block, whereb 
the piston has an eccentric mounting EY 
relation to the cylinder-chamber to operate 85 
its annular flange in a gyratory movement 
therein, and a removable sidewall 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 piston go 
and forming a bearing therefor and for the 
end of said disk-piece or block and for the 
shaft. w 

5. in a mechanism of the class described, 
a casing comprising an end wall forming the 95 
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- too 
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 los 
partition or head, an inlet port provided 
in the end wall of said casing at one side of 
said partition or head and immediately ad-, i. 
jacent thereto, an outlet port provided in the 
end wall of said casing at the opposite side lo: 
of said partition or head and immediately . 
adjacent thereto, said ports extending sub 
stantially across the complete width area of 
the cylinder-chamber between its outer and 
inner annular walls and at right angles to lis said piston-flange, a rotary shaft extending 
transversely of said casing and axially wi 
relation to the annulus of the cylinder 
chamber and having a bearing in the end 
wall thereof, said shaft having an angular. 20 
enlargement projective laterally with rela 
tion to the axis of the shaft, a disk-piece or 
block having a cylindrical periphery and a 
recess slidably receiving said angular ens. . . . 
largement, whereby said block is mounted 25 
with its cylindrical periphery eccentric to 
the axis of the shaft, said piston having a central circular bearing projecting in 
wardly from its head plate and receiving 
said disk-piece or block, whereby the piston lso 
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has an eccentric mounting with relation to 
the cylindex-chamber to operate its annular 
fiange in a gyratory movement therein, and 
a sicle wall oppositely located with relation 
to said end wall of the casing and constitut 
ing a cheek-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-piece or block and also for the 
shaft. 10 

In testimony whereof I have signed the foregoing specifications. 

FRANCIS. D. TICE. 

  


