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To all whom it mag CONCEPTL: |
Be it known that we, FRANZ MARBURG'
Jr., a subject of the Empemr of Germany, re-
siding at Brooklyn, county of Kings,and DEM-
MON C STONE, a citizen of the United States,

residing at Youkers, county of X«Vestchester |

State of New York, have invented certain new
and useful Improvements in Rotary Pumps
and Like Appalatus fully deseribed and rep-
resented in the following specification and the
g, forming a part of
the same.

This invention 1elates to 1mpr0vements in
rotary pumps, engines, -blowers, and like ap-

paratus, 1t being the object of the present in-

vention to plovlde apparatus of this character,
the working parts whereof shall be almost
wholly free from friction, and to thusincrease

the efficiency of the apparatus and render it

capable of performing larger and heavier
work than that of which sueh apparatus have
heretofore been capable.” Various efforts
have heretofore been made in this direction;
but although in some instances slight stc-
cess has been met with, in that the frwtlon
of the working parts has been somewhat less-
ened, the difficulty has not been entirely over-
come. Where, moreover, any degree of suc-
cess has been attained it has only been so at-
tained at the expense of simplicity, the con-
structions provided being complex, liable to
frequent derangement, requiring frequent ad-
justment to keep them in running order and
the constant care of a skilled attendant for
that purpose, the parts. quickly wear out,
owing to the friction still existing, and thus

- debtloy the efticiency of the pump, dﬂd at the

‘same time such constructions have always

- been limited in capacity to very light or small

4.0

work. DBytheimprovements constituting the
present invention, however, a constmctwn 18
presented of O*reat &,1mp1161ty, in which, by a
peculiar mwa,mzatlou and armugement of

- piston and abutments the piston is perfectly

balanced, and by a peeuhar arrangement of
the mduetlon and eduction ports w1th refer-
ence tothe piston the pressures upon the pis-

~ton from these sources are perfectly equal-
ized, the piston being thus almost entirely

50

fleed from friction. In what is considered its

- most preferred form the apparatus includes a

pIStOIl chamber a plbton Iocated in the cham-
ber, a pair of abutments on opposite sides of
the piston and rotating in close contact there-
with and with the Wallb of the.piston-cham-

ber, and a pair of induction and a pair of

eductlon ports communicating with the pis-

ton-chamber, the ports of each pair bemﬂ* ar-
ranged upon diametrically-opposite 51des of
the piston, so that the pressures from the

ports of each pair exerted. upon the piston

will be opposed to each other in a right line
and the pressures from the two pairs ot ports
be exerted crosswise of and at right argles to
each other. The piston is pmwded on 1ts pe-
riphery with piston - heads or projections,
which, as the piston rotates, sweep over and
in clobe contact with the wa,lls of the piston-
chamber, and each of the rotating abutments
is prowded with corr espondlnﬂ' recesses or
depressions for receiving the piston-heads or
projections when thus rotated

The improvements of the present invention

also include other features, which will be here-

inafter pointed out.

Although the various impr ovements consti-
t_utl_nﬂ" the present invention are in the main
of general application, they have as a whole
been designed with especial reference to ro-
tary pumps, and in such an organization are
peculiarly advantageous. Theimprovements
will therefore, and for convenience, be de-
seribed in connectlou with such pumps.

In the accompanymﬂ* drawings, Figure 1 is

55
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an end view of the casing of a pump emb{)dy- 85

ing the present mventmn 1llustrating par-
thHl&l]V the pump-casing, the pomel-shaft
and the cearing for rotatlnﬂ* the piston and
its abutments. Figs, 2 and 3 are respect-

ively a side elemtlon and a plan view of the go

same. FKig. 4 is a sectional elevation on the
irregular lme 4 4 of Figs. 6 and 7,illustrating
the plston its shaft, the piston- chamber the

induction and eductlon chambers, aud the

ports connecting said chambers with the pis- 95

ton-chamber. Fw 5 is a horizontal section
on the line o 5 of Figs. 6 and 7, illustrating

in addition to the mechamsm shown in Flﬂ‘

4 the rotating abutments on opposite sides of
the piston and the gearing connecting them
to the piston-shaft. FIig.61is a sectlon on the

[ Kele

line 6 6 of Figs. 2 and 1 through the indue-
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tion side of the pump. Fig. 7 is a similar | leaving the walls 20 21. The abutments 25

view taken on the line 7 7 of I'igs. 2 and 4

26 rotate in close contact with the piston and

through the eduction side of the pump. Fig. | with the end walls 37 38 of the casing, thus

Sis a detail, which will be hereinafter referred
to. TFig.91is a view similar to Fig. 6, illus-
trating the piston and abutments in different
positions. Fig. 10 is a view similar to Ifig. 7,
lilustrating a modification, which will be here-
inafter referred to.

- Referring to said drawings, and particu-
larly to Figs. 1 to 9, 1 represents the pump-
cylinder, which is provided with a base 2 and
closing-heads 3 4; 5 the induction-chamber,
6 the eduction-chamber, and 7 the piston-
chamber, of the pump, the induction and

eduction chambersbeing separated from each |

other by a vertical partition 8§,integral with
the casing and connected at their lower ends

‘through flanged extensions or pipes 9 10, re-

spectively, to the induction and eduction
pipes or mains. The piston-chamber 7 I8, as
best shown in Figs. 6 and 7, oblong in cross-

“section and extends entirely across the casing

30

between the heads 3 4. At its central posi-

tion the piston-chamber is provided with a

piston 15, carried by a shaft 16, journaled in
bearings provided in the heads 3 4, one end
projecting into a stuffing-box 17 on the outer
face of the head 4 and the other through and
beyond a similar stuffing-box 18 on the outer
face of the opposite head 3 to connect with
any suitable mechanism, preferably a dy-
namo. "The piston 15 is provided with a plu-
rality of equidistant piston-heads or projec-

35 tions 19, which, as the piston rotates, sweep

AO
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over the faces of the central walls 20 21 of
the piston-chamber and in sufficiently close
contacttherewith to prevent leakage between
them and the walls. The heads or projec-
tions 19 areseparated a distance apart slightly
less than the length of the walls 20 21, for a
purpose which will hereinafter appear. To
secure the best results these piston-heads or
projections should be semicireular in cross-
section, as shown, and arranged 1n pairs, the
heads or projections of each pair being ar-

ranged upon diametrically-opposite sides of |

the piston. T'wo pairs of such heads or pro-
jections are preferably employed. The pis-
ton-chamber alsocontains a pair of abutments
25 26,indiameter the same as the piston and
carried by short shafts 27 28, journaled in the
heads 3 4 and projecting into the stuffing-
boxes 17 18. The shafts 27 28 are provided
with pinions 31 32, which gear into a pinion
35 of the same diameter fast to shaft 16, by
which said abutments are rotated synchro-
nously with the piston. Theabutments25 26
are arranged upon opposite sides of and in
the same plane with the piston, and are each
provided with equidistant depressions or re-
cesses 36, corresponding in. number and ar-
rangement upon the abutments to the heads
or projections 19 upon the piston, so that as
the piston and abutments are rotated the re-
cesses will receive the heads or projections

~as they reach their central positions after

from each other.

preventing leakage between them and the
piston or the end walls 37 38 from one side of
tbe piston-chamber to the other. These re-
cesses 30, like the heads or projections 19, are
semicircular in cross-section and are also of
the same size as the heads or projections, 8o
that in the central position of the heads the
latter enter and fill the recesses. The dis-
tance between these recesses, also, is slightly
less than the distance between the eage of
each of the end walls 57 38 and the points at
which the piston and abutments contact, for
a purpose which will hereinafter appear.
The induction-chamber communicates with
the piston-chamber 7 through a pair of ports
39 40, which enter the chamber upon diamet-
rically-opposite sides of the piston 15 between
the central and end walls 20 37 and 21 38, re-
spectively, of the piston-chamber. Theeduc-
tion-chamber communicates with the piston-
chamber through similar ports 41 42, also ar-
ranged upon diametrically-opposite sides of
the piston between the central and end walls
20 38 and 21 37, respectively. The several
ports thus grouped about the piston and al-
ternating with each other are preferably ar-
ranged, as shown, substantially equidistant
From this arrangement of
ports with reference to the piston, it results
that the pressures from the ports of each pair
exerted upon the piston will oppose each
other in a right line, and the pressures from
both pairs of ports be exerted upon the pis-
ton in directions crosswise of each other, and,
the pressures from the ports of each pair
being equal, the pressure upon the piston
from these sources will thus be perfectly

i equalized.

The induction and eduetion chambers of
the pump ara confined to the induction and
eduction sides, respectively, of the pump, but
their ports 39 40 and 41 42, as shown, extend
overinto the eduction and induction sides, re-
spectively, of the pump, so that the piston
may act its full width upon the water to be
pumped.

To secure a still more perfect balancing of
the working parts of the pump, means are pro-
vided for balancing pressures upon the abut-
imnents. As these abutments have thus far
been desecribed, they are each subjected at
two points to pressures of two kinds, which
act in different directions crosswise of each
other—viz., induction-pressure from the ports
39 and 40, respectively, and eduction-pressure
from ports 41 and 42, Such pressures might
have a tendency to drive the abutments
against the end walls of the piston-chamber
and cause them to grind thereon and thus
create friction. Such a movement of the

abutments would to some extent affect the
piston and the proper working of the pump.
To overcome this the pressures on each abut-
ment are equalized similarly to the piston in
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the following manner: In the end walls 87
58 of the piston-chamber opposite the indue-
tion and eduction ports 59 42 and 40 41, re-

spectively, are cut channels 43 44 and 45 46,

respectively, which are each of the same
length as theabutments. The channel43 for
abutment 25 communicates through a port 50

drilled through the cylinder 1, with an exten-

sion 51 of the induction- chamber 5, and the

channel 44 for the same abutment communi-

cates with the eduection-chamber 6 through a
similar port 52. BSimilar ports 53 54, com-
municating with the induction and.eduetmn
chambers 5 6, respectively, are provided for
the channels 45 46, respectively, of abutment
26, the port 54 connecting with an extension
55 of eduction-chamber 6 and port 53 directly
with induction-chamber 5. The channels 43

- 44 45 46 are each of a width equal to the sur-
20

face of the abutment exposed to pressure
from the induction and eduction ports, or, in
other words, to the distance between the edn'e

of the end wall and the point of contact be-

tween the piston and abutment.  From this
construetion it results that the same press-

ures—induaction or eduection—will, as in the

case of the piston, exist npon dlametuea,lly-
opposite sides of the abutments, and the two
pressures—induction and eductmn—-be ex-
erted upon each abutment crosswise of and at
right angles to each other, and thus be equal-
ized upon each abutment.

~ 1'he operation of the mechanism as thus far

deseribed is as follows: Motion being imparted
to shaft 16 the piston 15 will be lot&ted in the
direction of the arrow, Fig. 6, and the abut-
ments through pinions 31 32 35 rotated in the

directions Of the arrows in the same figure.

40

41 42 and thence to the main.

.50

As the piston is thus rotated, its heads or pro-
jections 19 will sweep a,lonﬂ* the faces of the
central walls 20 21 on oppomte sides of the
piston-chamber, from the induction-ports 39
40, reSpeetwely to the eduction-ports 41 42,
1e%pectwelv driving before them the water
delivered from the 1nr1uct10n-p01ts and deliv-
ering it against the abutments 25 26, by which
it 1s deflected toward and delivered into the
eduction-chamber 6 through edunection-ports
T'he piston and
aputments rotate in close contact, as before
stated, and thus cut of communication ACroSS
or between opposite sides of the piston-cham-
ber. The piston-heads or projections 19 also,

~as before stated, make close contact with the

55 W

walls 20 21, and thus prevent leakage back
between them and the walls of the chamber

- of the water driven before them. Just be-

fore each piston-head leaves the side wall 20

~or 21, the distance between the heads or pro-

6o

jections being, as before stated, less than the
length of the wall,the next following Head or
projection 19 will have arrived at the Oppo-
site end of the wall, and thus cut off commu-

- nication between the eduection and induetion

ports on that side of the piston-chamber and

prevent the water following the preceding

p—

whenceit was delivered. Aseach piston-head
or projection 19 acts twice during a complete
revolution of the piston, the capamtv of the
pump is considerable.

It will be observed that as the abutments
are rotated soas tomove the plston headsfrom
the central position or position of engagement
with the recesses, as shown in Fig. 6 twe of

the recesses in each abutment will as shown
9, be uncovered and exposed to press-

in FKig.
ure from the induection and eduction ports in
front of the abutment, resulting in an increase

of pressure upon the abutments at those

points. Assoon,however, as this takes place,
a corresponding chanwe occeurs on the oppo-
site sides of the abutments, the two other re-
cesses of each abutment coming into register
with the pressure-equalizing channels 45 46
and 43 44, respectively, opposite the ports, the
pressures on that side of each abutment be-
ing thus correspondingly increased and. bal-
ancing the pressures from the ports. 'I'he dis-
tance between the recesses 36 in each abut-
ment slightly exceeds the distance between
the end wall and the point at which the piston
and abutment contact, and also similarly ex-
ceeds the width of the equalizing-channels, so
that but one recess in‘the abutment will be
open at a time to pressme from each port and
each equalizing-channel. |

With piston-heads or pro;[-actmn% and re-
cesses of the form shown it will be observed,
by reference to Fig. 9, that as the piston-head
moving from the eduction-port arrives at its
recess it engages one edge of the same, leav-
ing the recess open and 1In eommunication,
on &11 sides of the head engaging it, with the
eduction-port. The recess contmues open to
the eduaction-port during the further move-

70
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ment of the piston-head until the piston-head

reaches 1ts central position, when it fills the
recess and 1nstant1y cuts off the eduction-
pressure, when an instant of no pressure upon
the head will ensue. The movement of the

piston-head continuing beyond central posi-.

tion, the recess 1s iustantly opened to the in-
daction-port on the opposite side of the pis-
ton-chamber, and, with the piston-head, sub-
jected to induction-pressure. The piston-

| head and its recess are thus subjected to but

one pressure at a time, and this pressure is
distributed over all portmn% of the recess and
upon all sides of the piston-head during en-
gagement and maintained constantly umtm 11

| until the piston-head and recess reach cen-

tral position, when it is instantly cut off.

This is a feature of importance, as with the

pressure thus distributed over all portions of

the recess and upon all sides of the piston-

head all danger of friction between the pis-
ton-head and recess, and eonsequent wear
and loss of power, is -avoided. = With any
other form of head and recess the piston-head
at and during the time of engagement would
be subjected £o induction and eductlon press-
ures on opposite sides and the recess similarly

piston from returmnn‘ to tue ‘induction- pmb . sub;]ected at different points to the same press-
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ures, and as these pressures would of course | fore,if the ports 50 54 be closed by their plugs,

vary relatively to each other, and the area of
piston-head and recess exposed to both would
also vary, as the piston-head and recess con-
tinued their movement the piston-head and
recess would grind one upon the other and
thus produce friction and consequent wear
and loss of power. With such piston-heads

and recesses, moreover, the pressures upon |

the abutments could not be as perfectly equal-
ized as they can with piston-heads and re-
cesses of the form shown, because 1t would be
impossible to produce with accuracy upon
that side of the abutment within the end
walls of the piston-chamber variations in
pressure corresponding to those occurring
upon that side of the abutment exposed to
pressure from the induecticon and eduction
ports, and the abutment would be caused to
orind upon the end walls of the piston-cham-
ber. This feature of the present invention 1s
therefore of farther importance in this re-
spect. In some cases these difficulties might
not be so serious or material as fo prevent the
use of such cther forms of heads and recesses,
and while the form shown and described is
preferred, as stated, the present invention 1s
intended to include, broadly, other forms em-
ployed in an organization and arrangement
of piston, abutments, and ports, such asshown
and desecribed.

As in ordinary pumps, in the present case |

if the pump stands idle for any length of time
it becomes filled with air,the presence of which
in the induction-chamber of the pump would,
for a short time after starting, interfere with
the perfeect working of the pump. As the
pump is started and during the beginning of
its operation, the air would, in the construec-
tion illustrated, circulate between the indue-
tion and eduction chambers 5 6, through the
ports 50 52 53 54 and recesses 86, such circu-

~ lation continuing and the air leaking baclk to

45

55

6

the induction-chamber so long as the induec-
tion-chamber remained unfilled with water.
The air thus circulating would of course
finally all be expelled as the pump continued
its operation, but while any of it remained
there would be a corresponding loss in effi-
ciency. Although ordinarily such loss would
not be considered a serious or material one,
in some cases it may be desirable to avoid it
and to bring the pump up more quickly to its
maximnm efficiency and to enable it to get
perfect suction. Means are proviaed, how-
ever, in the present case for preventing this
circulation of air, which will now be described.
For this purpose the port 54, connecting the
equalizing-channel 46 of abutment 26 with the
eduction-chamber 6, 18 provided with a plug
60, screwed into the cylinder 1 and provided
with a rubber tip 61, adapted to fit yieldingly
intheouter end of the port 54, and the port 59,
connecting the equalizing-channel 43 with the
induection-chamber 5,18 provided with a simi-
lar plug 60, adapted to be screwed down upon
and toclosethe port50. In starting up,there-

‘all communication between the induection and

eduction chambers, through the port 50 at one
end of the pump and the port 54 at the other
end, is cut off. As the abutment 25 rotates,
therefore, the port 50 being closed, the re-
cesses 36 of that abutment will take no air
from the eduction-chambter, but only from
ports 41 or 53, communicating with the in-
duction-chamber and discharge the air they
carry into the eduction-chamber 6, through
port 41. When the pump is relieved of air,
the ports 50 54 will be opened by unscrewing
their plugs and communication opened be-
tween the equalizing-channels 43 46 and the
induction and eduction chambers, respect-
ively, to equalize the pressure upon the
abutments opposite induction and eduction
ports 39 40, respectively, and during the op-
eration of the pump these ports remain open.

In constructing the pump-frame, the cylin-
der 1, with its vertical partition 8, will pref-
erably be made of one casting-and the parti-
tion be provided with lateral wings 70 'on op-
posite sides and integral therewith, forming
the piston-chamber 7.- The heads 3 4 will
each preferably be of brass and of annular
form and provided with flanges71. 'T'he sec-
tion of piping 9 and the stuffing-box 18 also
will preferably be formed integral with one
end plate 72 of the pump-frame, and on this
plate will preferably be formed a closed cham-
ber 73 for receiving the gears 31 32 35, and,
if desired, an oil-chamber 75 for lubricating
the shafts 16 27 28. The section of piping 10
and stuffing-box 17, also, will preferably be
integral with the other end plate 76 of the
pump, and on this plate may also be provided,
if desired, an oil-chamber 77 for lubricating
the opposite ends of the shafts 16 27 28. 'The
several parts of the pump-frame are secured
together by bolts 78, passing through plates
72 76, heads 3 4, and casing 1, the flanged
odges 71 of the heads, with the parts of the
frame thus secured, lapping and resting upon
the edges of the castings72 76 and the casting
1, as shown 1n bKig. 4.

Although the ends of the piston and abut-
ments work in close contact with the heads
3 4, leakage may occur between them and
the heads and thence to chambers 78 7o 77
and outside the pump-frame to the ground.
To avoid this the chamber 73 1s provided with
a, duct 79, communicating with the induction-
chamber 5, and the stuffing-box 17 is also pro-
vided with a similar duet 80, communicating
with the induction-port 39. Any water, there-
fore, which may leak out between the piston
and abutments and the heads 3 4 will be re-
turned to the induction-chamber and pre-

- vented from leaking outside the pump.

The construction illustrated in Fig. 10 18
substantially the same as that of the preced-
ing figures, except 1n certaln particulars,
which will be pointed out. The channels 43
44 45 46, instead of communicating with the

induction and eduction chambers through
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ports cut in the end walls of the piston cham-

ber, as in the preceding figures, communicate

theremth through cross-ports 50° 52° 53° 542,
cut in the abutments Unlike the construe-

‘tion of the preceding figures, the equalizing-

channels in the present case are not perma-
nently connected to the induction and edue-

tion chambers, but as the abutments rotate
the channels 43 44 are connected first by one
and then by the other of the ports 50* 522

with the induction and eduction ports 39 42,
respectively, and the channels 45 46 sumlmlv
by ports 53* 54* with the induction and edue-
tion ports 40 41, respectively. In this ecase,
also, the extensions 51 55 of the induction
and eductlou chambers and the pluo*s 60 are

- omitted.

20
25
30

35

between the piston and the abutment—that |

40

45

50

We are aware that it is not new to employ
in a rotary pump a plurality (as three, for
example,) of intermeshing gear- wheels re-

volving in the pump- .chambers , the two outer

wheels being balanced hydmuhcally by hav-
ing in them ducts communicating between
thelr opposite 1interdental spaces, and this

we do not claim. In our pump the rotary
piston and rotary abutments are not gear- |
wheels and do not drive each other by inter-.

meshing teeth, but are and must be driven
synchronously by suitable gear-wheels 31, 32,
and 35, 'T'he piston - heads 19 are Wldely

spaced and channels 43,44, 45, and 46 are pro-

vided in the walls of the abutment- chambers
and connected with the respective ports which
admit the liquid for equalizing the pressure.
These channels, as stated, extend the entire
Iength of the abutment and each channel is
equa.l in width to the distance between the
edge of the end wall and the point of contact

18, the channel has a width equal to that of
the surface of the abutment exposed to press-
ure. Preferably, the liquid is admitted to
the respective channels by ducts arranged ex-

teriorly of the abutment-chamber, and not
through the abutment, as shown in Fig. 10,

this latter construction not producing as ﬂ'ood

results with our arrangement of the channels
as the construction shown in the prineipal

Views.
What is claimed is— |
1. The combination with the pump-casing

having in it the piston-chamber and the abut.

ment- eha,mbers of the rotary piston provided

- with mdely Spaced piston-heads 19, arranged

55

6o

I pairs, the heads of each pair bemfr situ-
ated upon, d1ametrleally opposite sides of the

piston, a pair of rotary abutments which fit |

snugly in their chambers in peripheral con-
tact, respectively, with the opposite sides of
the piston, said abutments having recesses
for engaging the heads 19 on the piston, and
means for driving said piston and abufments
in unison, the said pump-casing having in it
a pair of induction ports and a pair of educ-
tion ports grouped about the piston and al-

ternating with each other, the ports of each

“pair being arranged on dlctmetrma,lly opposite

sides of the plbton and also having formed
in the walls of the abutment- ehambelzs the re-
spective channels 43, 44 and 45, 46, situated

'dIametrleally 0pp051te the resnectwe indue-

tion and eduction ports between which the
abutment is situated, said channels being

supplied through suitable ducts, as set fforth |
for equalizing the pressures upon the a,but—

ments.
2. 1'he combination with the piston cham-

‘ber 7, of the piston 15, situated in said cham-

ber and provided with piston heads 19,
adapted to sweep over the central walls of

75

30

sald chawmber, an induction chamber 5, in-

duction ports 39 40, communicating with the
piston chamber upon dlametrleally opposite
sides of the piston, an eduction chamber 6,
eduction ports 41, 42, also commumcntmw
with the piston chamber and alternating with
sald induction ports and also arra,nﬂ'ed upon
diametrically opposite sides of the plStOﬂ a
palr of rotating abutments 25, 26, located in
and fitting snugly to the _end wa,us of the
chamber, and provided with recesses 36, for

90

enwawmﬂ* the piston heads or pI‘OJeOtIOHS, |

ehannels 43, 44, and 45, 46 in the end walls
of said chamber dlametrlcally opposite the
induction and eduction ports 39, 42, 40, 41,
respectively, and ports eonnectmﬂ* said chan-
nels 39, 40 and 41, 42 with the respectwe in-
duction and eductlon chambers 5, 6, respect-

1ively, substantially as deseribed.

3. The combination with a piston chamber
7, of the rotating piston 15, situated in said

chamber and provided with piston heads 19,
‘adapted to sweep over the central walls of

said chamber, an induection chamber 5, in-
duction ports 39, 40 communicating with the
piston chamber upon diametrically opposite
sides of the piston, an eduction chamber 6,
eduction ports 41, 42, also communicating
with the piston chamber and alternatmD'W1th
said induction ports and also arranﬂ'ed upon
diametrically opposite sides of the plsmn a
pair of rotating abutments 25, 26, situated

and fitting snugly in the end Walls of the
chamber and provided with recesses 36, for

engaging the piston headsor pIOJthIOHS,&nd
Channels 43, 44 and 45, 46 in the end walls of
said chamber diametrically opposite the in-
duction and eduction ports 39, 42, 40, 41, re-
spectively, ports connecting with said chan-
nels 89, 40 and 41 42 with the induction and

‘eduction chambers 5, 6, and a plug 60 for
closing one of the equalizing ports of each

abutment to prevent the circulation of air,

substantially as described.
4, The combination with the pump evhn-

der 1, provided with a base and closing heads,

and having in it an induction chamber 3]
and eduetmn chamber 6, separated by a par-
tition 8, a piston ehamber’? extending across
the cylinder, abutment chambers adjaeent
to the .ehamber 7, induetion ports 39, 40,
opening into the piston chamber, eduction
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ports 41, 42, leading from said chamber, and | our hands in the presence of twosubseribing
induction ports leading into the abutment | witnesses.
chambers, as set forth, of the rotating piston | | |
15, in the piston chamber, and the rotating | g%ﬁﬁ%gl%l%g%{ﬁﬁ JR.

5 abutments 25, 26, mounted in their respect- | ' '
ive chambers and fitting snugly to the walls | Witnesses:
thereof, substantially as set forth. | J. J. KENNEDY,

In testimony whereof we have hereunto set | G. M. BERST.
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