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To all whom & may concerw:

Be it known that 1, DANIEL MCARTHUR, a
citizen of the United States, residing at Jer-
sey City, 1n the county of Hudson State of
New Jersey, have invented certain new and
useful Improvements in Turbine-Motors; and

I hereby declare the following to be a full,

clear., and exact description of the same, ret-

erence being had to the accompanying draw-
ings, 1n Wh]Ch“—

Fw ure 1 1s an end elevation of a turbine-
motor embodying my invention. Fig. 2 isa
vertical longitudinal sectional view of the
same. Kig. 3is a vertical transverse section
of the motor. Fig. 4isan msmle view of the
Fig. 5 1s
a view 1n elevation of the inner ovlmdel or
rotary member of the motor. Fig. 61is an
inner view of the head of the inner cylinder
or rotary member of the motor, showing the
exhaust passages and outlets. Fig. 71s a dia-
gram of the expansion-pockets on the inte-
rior of the shell or casing. Fig. 8isadiagram
of the expansion and bleedlno- pockets 1n the
periphery of the Inner cyhnder or rotary
member of the motor and the exhaust-pas-

 sages leading to the center of the rotary mem-
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ber. Fig. 9 is a view of a modification of
the rotary member, parts broken away, show-
ingo the central exhaust passages communicat-
1ng with the hollow shaft of the rotary mem-
ber. Fig. 10 1s an enlarged sectional view of
portions of the casing or “shell and the rotary
member,showing theetpfmsmn -pocketsthere-
of in apposition, “the leading-tace or abutment
of the pocket of the rotary member being at
an acute angle to the radius of the rotary
niember.

Like symbols refer to like parts wherever
they occur.

My invention relates to the construction of
turbine-motors ar rotary engines ot the com-
pound type adapted for locomotive marine,
or stationary service and for the atilization of
motive fluid derived from steam, gas, com-
pressed air, gasolene, or equivalent source.

The several objects I have in view 1n my

present invention include, first, simplicity
and cheapness of construction; seoond such

an admission of the motive fluid as will avoid
side thrust and secure the maximum leverage;
third, such a construction of the expansion-
poohets of the rotary member as will utilize
the maximum working force of the motive

fluid; fourth, such a relative arrangement ot
the expansion-pockets of the oasing and ro-

tary member and the bleeding-pockets that

a full expansion of the motive fluid in any

- oiven poohet talkes place before bleeding oc-

curs; fifth, such a relative arrangement of the
exXpansion- -pockets of the successive series as
will in compounding utilize substantially the
full equivalent of the force units of the mo-
tive, fluid, and, sixth, such a relative arrange-
ment of the expansion-pockets in the rotary
member of a reversing-motor as wﬂl effect-
ively balance said member.

In carrying out my invention I form the ex-
pansion-pockets of the rotary member with
abutments or leading-faces at an acute angle
to the radius of : said mem, ber, whereby the
pockets are pr evented from Spﬂhng when
opening upon a casing-pocket and the liabil-
ity of separation of the casing and periphery

of the rotary member 1s mlmmued and such
a construction embodies one fo‘LtLlre of my in-

vention. |
I arrange the expansion-pockets and bleed-

mo'-pookets of the rotary member and the ex-

pansion-pockets of the casing or shell at such
intervals that the bleedmw-poohets of the ro-
tary member will not register with the expan-
sion-pockets of the casing or shell until full
expansion has taken place “and the shell or cas-
ing pockets are bled in advance of the charge
of hwhel pressure approaching in the expan-
s10n- pookots of the rotary member, and such
a construction embodies a second feature of
my 1nvention.

In conjunction with the relative arrange-
ment of the expansion-pockets and bleeding-
pockets of the rotary member and the expan-
sion-pockets of the casing or shell last noted
1 introduce the motive fiuid at the center of
the motor and prolong the motive-fluid inlet,
so as to insure that a second or following
pocket of the rotary member shall open on the
motive-fluid inlet before the first or leading
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pocket has passed said inlet, whereby dead-
centers are avolded, and such a construction

embodies a third feature of my invention.
In order to prolong the expansion and tran-
fer periods of the motive fluid and increase the
efliciency of the motor, I incline the tranfer-
ears of the -casing-pockets of the successive
series, whereby the expansion takes place
arouncl as well as across the motor, and such
a construction embodies a fourth feature of
my invention. :

The pockets of the successive series in a

compounding motor being arranged stagger-
ing or the pockets of the succeeding series in
advance of those of the preceding seriesin or-
der to obtain a reversing-motor which shall be
perfectly balanced, I arrange the pockets of
the rotary member on one side of said motor
alternating with those of the other side, or, in
other words, the expansion - pockets of one
side opposite the space occupied by the bleed-
ing-pockets of the other side, and such a con-
struction embodies a fifth feature of my in-
vention. _

In order to secure a free exhaust with com-

pactness and simplicity of construction. I em-

ploy an exhaust - passage which extends

tthrough and delivers centrally of the motor.,

and such a construction embodies a sixth fea-
ture of my invention.
Thereare other minorfeatures of invention.,
all as will hereinafter more fully appear.
The motorshowninthe drawingsand chosen
for purposes of illustration only is a reversi-
ble triple-expansion motor embodying my in-

‘vention, the series of pockets on each side of
the transverse center being three in number,

the abutments of the pochets being Ievereely

.arranged on the opposite sides of the trans-

verse center of the motor, or, in other words,
the drawings illustrate two like motors with

reverse abutments coupled side by side on a

single shatt. While in the drawings the num-
ber of pockets in a series has been Iimited to
five (in the casing and on the rotary member)
and the number o_f the seriestothree, it is to be
understood that any feasible number of pock-
ets may be included In one series and any

feasible number of series may be embodied

in the motor without departing from the spirit
and scope of my invention. Fur ther, for pur-

.poses of 1llustration the casing or shell and the

rotary member (or wheel) have been shown as
constructed of transverse sections or rings and

clisks, which will probably be the most de81r~'

able construction for small motors: but no
limitation thereto is intended, as the shell or
casing and the rotary member (or wheel) may
be 1nteﬂ‘ral or single castings, where such a con-
struction is deemed more de'-slrable and, fur-
ther, while in the illustration the outer mem-
ber or casing i1s fixed and the inner member
1s the rotary member, yvet the reverse con-

struction may be adopted by simply transpos-

mitted central

%64,81%

ing the transfer-ears and bleeding-pockets, as 63

will be apparent to one skilled in the art.

With the foregoing explanation it will be
unnecessary ]1eremaftel to describe more than
one half of the reversible motor of the illus-
tration, it being understood that the descrip-
tion applies equally to the other half, except-
ing that the abutments of the pockets are re-
versed, and the pockets of one side staggered
with the pockets of the other side for pur-
poses which will hereinafter appear.

I will now proceed to describe my invention
more fully, so that others skilled in the art to
which 1t appertains may apply the same.

In the drawings, A indicates the outer mem-
ber, casing, or shell which may be composed
of a series of transv erse sections or rmﬂs or
may be cast integral, if preferred, said casing

having a base A’,.'by which 1t may be secured

toa suitable bed, and heads A®, bolted or other-

wise secured to the shell A. and. provided with

bearings A’for the shaft B’ of the rotary mem-

ber B of the motor.

Bindicatesthe inner member or rotary mem-
per of the motor, preferably in the form of a
nollow cylinder supported from and connect-
ed to the shaft B' by spiders or perforated
heads C (see Figs. 8 and 6) in-order to secure

an ample central exhaust-chamber D and ex-
haust-ports K, which latter open intothe head-
chambers A", whence lateral exhaust-pipes
¥ K lead to the final exhaust-pipe . -Inlieu
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of the perforated heads C of the: rotary mem- -

ber 0 the rotary -member may have a hollow

shaft B* (see Fig.'9) with exhaust - ports B*

leading: theremto from the'hollow center D of
the rotary-member. The rotary member B
may be made up of sections or disks, as indi-
cated in the drawings, or may be cast in-a sin-
ole piece, as preferred

At suitable intervals‘in the periphery of

rotary member Bare eapan%mn-pockets eéd &,

and in corresponding planes in the interior of
the cqsmﬂ* A are coacting - expansion-pockets
00 0° tor the reception ot ‘the motive fluid,

{see Figs. 4and 5,) said motive fluid being ad-
v of the motor through the in- _
let-port I of the shell or casing A, which:in-

let-port is controlled ‘by a -suitable throttle-
valve H for cutting off the motive fluid or for
directing the motive fluid to one or the other
dw1310n of the reversible motor in reversing.

These pockets have the same general form in

both the casing and” the rotary member, (see

Figs. 3 and 10, ) inasmuch as both sets of pock,—

ots are of taper form and have an abutment
(@ or ') and curved or inclined bottoms

where Oy clogging or back pressure isavoided,
but dift

ber may. be on substantially a radial line:the
abutment ¢’ (or leading wall) of the pocket ¢
of the rotary member B should form an acute

angle with a radius of said rotating member,

100

105

110

115

L20

‘er in that while the abutment « (or '
rear wall) of the casing-pocket o or fixed mem-

128




10

25

A0

50

55

60

764,817

and this prevents the pocket of the rotary
member (or wheel) from spilling out the pres-
sure immediately it opens on a casing or shell
pocket. This inclination or pitch of the leadl-
ing-face or abutment of the pocket in the ro-
tary member also insures a nearer approach
to parallism of the abutments @ « of the cas-
ing-pocket o and the rotary-member pocket ¢
thr ouchout the entire time said pockets are
in-apposition and 1nsure greater efficiency In
the motor. The casing or shell pockets also

differ from those of the rotary member or

wheel in being provided with laterally-pro-
jecting offsets or ears ¢, the ears of adjacent
pockets of the different series being parallel
and overlapping, so that when coupled Or Ccon-
nected by the passage of a bleeding-pocket /
there occurs a transfer of the motive fluid
from a casing-pocket o of one series to the
leading adjacent casing-pocket ¢ of the next
series. These offsets ¢, which I term °* trans-
fer-ears,” may extend at a right angle to the

pockets, if desired; but in order to prolong

the period of the travel of the ' bleeding-
pockets” A acrossthe ears g g I preter to in-
cline the ears to the pocket, as shown 1n the
drawings. The final series of the exhaust-
pockets of the shell or casing A have trans-
ter-ears ¢', which from time to time register
with the exhaust-passages z of the rotary
member B, leading to the central exhaust D
B, &c.

In the periphery of the rotary member of
the motor interposed between the planes of
the expansion-pockets thereof and being 1n

the plane of the transfer-ears ¢ ¢ of the cas-

ing-pockets o are shallow poclkeus 4, which 1
term °° bleeding-pockets,” the number of the
bleeding-pockets in a series or row belng
equal to the number of expansion-pockets in
cach series of the casing and rotary member,
the number of the series being one less than
the number of series in the rotary member,the
inals @ being exhaust-passages which extend
centrally through the rotary member B and
which from time to time register with the
ears ¢ ¢ of the final series of pockets in the
casing or shell A to conduct the exhaust-va-
por to the central chamber D of the rotary
member, thence by ports I and exhaust-pipes
F ( away from the motor. _
The pockets of the motor having the sev-
eral characteristics hereinbefore pointed out,
their relative arrangement may be such as
indicated on the drawings, (see Figs. 5 and 8)—
that 1s to say, 1n series or rows from the trans-
verse center of the rotary member toward
the ends thereof—the symbol ¢ being used to
indicate all the expansion-pockets of the first
series of the rotary member or wheel, ¢ all
the pockets of the second series, ¢ all the
pockets of the third series thereof, and so on,
according to the number of series possessed
by the motor,

‘named side,

the size of the pockets, the.

number of pockefs in a series, and the num-

ber of the series being determined by the size

of the motor and the desire of the construc-
tor. . The expansion-pockets of the series ¢
¢, &ce. are staggered, so that the pockets of
series ¢ lead the pockets of series ¢ and those
of ¢ lead the pockets of series ¢, and inter-
mediate of the series of pockets ¢ ¢ ¢ are a
series of bleeding-pockets /4, corresponding in
number with the expansion-pockets of the ro-
tary member less one series, (the final series,)

parallel with which are the openings of the ex-

haust-passages z. The bleeding-pockets are
stageered with relation to each other and also
with relation to the expansion-pocketse e, &c.

In case of a reversing-motor (see Fig. 5) the
same relative arrangement of expansion-
pockets and bleeding - pockets 1s preserved;
but the expansion - pockets on the opposite
side of the transverse center (or those of the
reverse motor) are opposite the space occu-
pied by the bleeding - pockets of the first-
so that the rotary member B will
be perfec ly balanced.

The expansion-pockets o ¢ o of the casing
or shell A, which correspond in number with
the expansion -pockets ¢ ¢ ¢ of the rotary
member or wheel, are likewise arranged in
series and in planes corresponding with the
pockets in the rotary member, the first row
of the series being inclicated by the symbol o,
the second by the symbol o', the third by the
symbol ¢°, and so on, accor dmcr to the num-
ber of rows or series, and the pochets 00 0
of the successive rows are also staggered or
arranged to suceessively lead from within out-
ward toward the ends of the motor, as in the
case of the corresponding pocketsee ¢ of the
rotary member.

The pochet% 00,0 0,0 0°1n the several se-

ries o o' o° of the casing or shell A arearranged
qomewlnt closer tog ethel than are those ¢ e,

¢/ ¢, ¢ ¢ in the rotary member B, (see dl‘LG‘I'&TH'

Figs. T and 8,) so that about one-third more
or less of the distance around the interior of
the casing A is left for an extended motive-
Auid inlet I, which will insure the opening of
a. second pocket ¢ of the rotary member B to

the motive fluid before the preceding pocket

¢ has closed, and, further, the increased dis-
tance between the pockets ee, ¢ ¢, and ¢ ¢
of the rotary member B prevents the expand-
ing-pockets from bleeding each other at any

point of the revolution of the rotary mem-

ber B.

The construction of the motor and the rela-
tive arrangement of the expansion-pockets,
bleeding-pockets, center inlet, and central ex-
haust being substantially such as hereinbefore
pointed out, the operation of the motor will
be as Tollows The motive fluid upon enter-

ing the inlet I of the casing A at the center
thereot passes forward to the first expansion-
pocket ¢ of the rotary member B, which is
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open on the inlet-channel IT. By impact the

rotary member B 1s caused to revolve until

this first expansion-pocket ¢ covers the first
expansion-pocket o of the first series in the
casing A where expansion takes place, the

kinetic energy forcing the rotary member
the deep

around until the ¢ pocket has passed
end or abutment « of the o pocket, serving
as a stationary fulecrum from which the ex-
pansive force acts on the leading wall or abut-
ment ¢ of the receding pocket e. After the
¢ pocket of the rotary member has passed the
first 0 pocket 1t carries its reduced pressure
forward to the remaining o pockets of the first
series of the casing A and successively utilizes
the remalning pressure in the succeeding
pockets of the series. IKach ¢ pocket of the
rotary member B will 1n sucecession receive its
charge from the motive-fluid-inlet channel I
and in 1ts turn traverse the several o pockets
ofthecasing,expandingthereintosuccessively,
as betfore noted. Coincident with the above-
noted expansion taking place around the pe-
riphery of the rotary member B the bleed-
ing-pockets 4 of the rotary member, at regu-
lar intervals and subsequent to the expansion
in the ¢ and o pockets cross the ears ¢ of the
casing-pockets o ¢/, transterring the motive

the casing into the o pockets of the second
series of _the casing, where in connection with
the ¢ pockets of the rotary member B-expan-
sion takes place in asimilar manner as here-
inbefore recited as occurring in pockets e o
of the first series. Similarly the remaining
motive fluid is tmnsfel rec from casing- pockets
0" 10 c‘xsmo* -pockets ¢® and expands in CdSII’lU‘-
pockets ¢° and rotary-member pockets ¢ of
the third series of expansion-pockets, the
transtfer being made, as before, by the con-

junction of the second series of bleeding-
pockets 4 with the lapping ears ¢ g of the
pockets o' 0° of the second and third series of

the casing or shell A. This transfer of the
motive fluid in the direction of rotation around
and across the rotary member B of the motor
proceeds continuously and In proportion to
the number of pockets 1n a series and the
number of series in the motor, the final series

of casing-pockets ¢ exhausting through the

ears ¢ into the central exhaust-passages =,
thence through central exhaust-chamber D,
ports K, and exhaust-pipes F and (. The ex-

haust from casing-pockets ¢” through ears g

occurs from time to time and as frequently as
the exhaust-passages @ of the rotary member
B pass said ears ¢, which periods may be
lengthened or shortened by regulating the
number and ar rangement ot said ethmst -pas-
SAgeS .

l)mmg the continual expansion and trans-
fer of the motive fluid both forwardly around
and transversely across the face of the rotary

member B each pocket, whether expansion e

or bleeding 7,

fluid from the o pockets of the Tirst series of |

i

can only perform 1ts part of
the work at precisely the time required. It
1s 1mpossible to bleed any o pocket until after
expansion, nor does the rotary member B
empty the high pressure it is constantly bring-
ing forward until the casing-pocket has been
bled by either a bleedmcr—pocket A or a final
exhaust-passage . |

In the foregoing description it has been as-
sumed
only to

the first series of ¢ pockets of the ro-

tary member B. If, however, 1t i1s deemed’

desirable to increase the power with a greater
consumption of motive fluid, it can readily be
done by admission of the same into the first
pocket of every series of the casing-pockets
0 o' o by an arrangement of motive-fluid in-
lets, which will at once suggest itselt to those
skilled in the art, and, further, where the
power 18 to be derived from gasolene by ex-
plosion, as 1s commonly done in automobiles,
the same may be effected by attaching spar k—-
ing means to each pocket of the casing in
manner also well understood by those skilled
1n the art.

Havinge thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. In a rotary engine or turbine-motor ot
the class specified, the combination of coact-
ing members, one of which 18 a rotary mem-
ber, each of said members having two or more
series of expansion-pockets, the abutments of
the pockets of the rotary member making an
oblique angle with a radius of said rotary
member, and means whereby the motive fluid
1s transferred throughout the different series
in the direction of rotation, substantially as
and for the purposes Speciﬁed

2. In a rotary engine or turbine-motor of
the class specified, the combination of coact-
ing members, one of which 1s a rotary mem-
ber, each of sald members provided with a
series of pockets arranged on a line oblique
to the axis of the rotary member, the abut-
ments of the pockets of the rotary member
making an oblique angle with a radius of said
rotary member, substantially as and for the
PUrposes Spemﬁed

3. In a rotary engine or turbine-motor Of
the class specified, the combination of coact-
ing members, one of which 1s a rotary mem-
ber, one of said members having a series of
pockets, said pockets arranged 1n succession
on a line oblique to the axis of the rotary
member, and means for transterring the mo-
tive fluid from pocket to pocket in the direc-
tion of rotation throughout the series, sub-
stantially as and for the purposes specrfied.

4. In a rotary engine or turbine-motor of
the class specified, the combination of coact-
ing members, one of which 1s a rotary mem-
ber, each of said members provided with a
series of pockets arranged on a line oblique
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to the axis of the rotary member, and means '

for transferring the motive fluid in the direc-
tion of 1otfttion from one pocket to another
of said series of pockets, substantially as and
for-the purposes specified.

5. In a rotary engine or tur bine- motor of
the class specified, the combination of a casing
and a rotary member, each having p{)ckets
those of the casing arranged 1n two or more
series, the packets of one series leading the
pochets of another series, and means for trans-
terring the motive fluid in the direction of ro-
tation From the pockets of one series to those
of another series, substantially as and for the
purposes specified.

6. In a rotary engine or tm'bme-motor of

the class specified, the combination of a casing

and a rotary member, each pr ovided with two
or more series ot pochets the pockets of one
series arr anged to lead the pockets of another
series, and means for transferring the motive
fiunid in the direction of rotation from one se-
ries of casing-pockets to another series of said
casing- pocl&ets substantially as and for the
pm poses specified.

In a rotary engine or turbine-motor of
the chss specified, the combination of a casing
and a rotary member, each provided with ex-
pansion- pocl\et% those of the casing arranged
in series and having offsets or transfer-ears,
and the rotary member having bleeding-pock-
ets in the plane of the transter-ears ot the cas-

ing-pockets, substantially as and for the pur-
poses speclfied.

3. In a rotary engine or turbine-motor of

the class specified, thie combination of a casing

40
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and a rotary member, each provided with two
Or Mmore series Ot pochets, the pockets of the
casing having offsets or tr ansfer-ears, and the
rotary member having " bleeding-pockets”
the plane of the transfer-cars ot the casnw-—
pockets, substantially as : and for the purposes
specified.

9. In a rotary engine or turbine-motor of
the class specified, the combination of coact-
ing members one of which 1s a rotary mem-
bel both. of said members provided with
pansion-pockets, the expansion- -pockets of one
of said members arranged in parallel series,
and one of said membels promded with bleed-—
ing-pockets for transferring the motive fiuid
from the pockets of one series to those of an-
other, substantially as and for the purposes
Spe,c:lf ed.

10. In a rotary engine or turbine-motor of
the class spemﬁed the combination of coact-
ing members one of which 1s a rotary mem-
beI both of said members provided with two
or more series of expansion-pockets, the poclk-
ets of one series arranged to lead those of an-
other series, the pockets of one member hav-
ing offsets or transfer-ears, and one member

havmo* bleeding-pockets in the plane of the

ot thef]
Tfor the purposes speclﬁed

_‘md the rotary member h‘wmcr an
passage which discharges centmllv of said

offsets or transfer-ears of the pockets on the |

other member, substantlallv as and for the
purposes specified.

11. In a rotary engine or turbine-motor of

the class specified, the combination of coact-

ine members, one of which is a rotary mem-

ber both of said members provided with ex-.
;panfﬂon-pocketq the pockets of one member

arranged in series and provided with offsets
or transfer-ears, and the other member pro-

D

70

vided with bleeding-pockets in the plane of

the transfer-ears of the first-named member,
substantially as and for the purpose specified.
12. In a rotary engine or turbine-motor of

the class specified, the combination of coact-

Ing members, one of which is a rotary mem-

.ber hoth of which are provided with expan-
‘smn—pochets the pockets of one member hav-
ing inclined transter-ears, and the other of said

members having bleedma‘ poclkets arranged In
the pla,ne of the transfer-ears of the pochets
rst-named member, substantially asand

13. In a rotary engine or turbine-motor of
the class specified, the combination of coact-
ing members, one of which is a rotary mem-

;bor each of said members having a piurality

of expansion - -pockets, the pochetcs of each
member arranged in a different plane, one

pocket in advance of or leading another, and
‘means on one ot the members for tmns‘rerrmfr

the motive fluid in the direction of rotation

from one pocket to another across and around

the motor, substantially as and for the pur-
POses Speelhec.
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14. In a rotary engine or turbine-motor of

the class specified, the combination of coact-

ing members, one of said members provided
| wﬂah pockets having transfer-ears, and means

for conneciing pochets through the transfer-

ears, substantially as and for the purposes
specified.

15. In a rotary engine or turbine-motor of

the class specitied, the combmwtlon of coact-
“ing members, one of which 1s a rotary mem-

ber said members having expansion-pockets,
exhaust-

member, substantially as and for the purposes

| Spemﬁed

16. In a rotary engine or turbine-motor of
the class specified, the combination of coact-
ing members one of which i1s a rotary mem-
ber each of said members having expansion-
pochets the pockets of one of said members
having transfer-ears, and the other member
having bleeding-pockets and an exhaust in the
“Jlanes of the transfer-ears of the pockets of
the first-named member, substantially as and
for the purposes specifi od.

17. In a rotary engine or turbine-motor of
the class specified, the combination ot coact-

ing members, one of which is a rotary mem-
be1 each member having two or more series
of expansion-pockets, and one of said mem-

100

103

110

115. .

L20

125




IO

20

25

_30

35

40

combination of coacting members,

6

bers having means of transferring the motive
fiuid 1n the direction of rotation from the
pockets of one series to those of another, and
a centrally-disposed pressure-inlet, substan-
tially as and for the purposes specified.

- 18. Inarotaryengine or turbine-motor, the
one of
which is a rotary member, said members hav-
ing each a series of expansion-pockets, and a
motive-fluid-pressure inlet therefor adapted to
charge the next succeeding expansion-pocket
before the prior leading-pocket has closed,
substantially as and for the purposes Spemﬁed

19. Inareversiblerotary engine or turbine-
motor of the class specified. the combination
of coacting members, one of whichisa rotary

member, one of said members being provided

with series of corr esponding pockets, the
pockets of one series being in staggered re-
lation with the pockets of the correspondmw
series on the opposite side of the median line
of the motor, substantially as and for the pur-
poses Qpemhed

20. Inareversible rotary engine or turbine-
motor of the class specified, the combination
of coacting members, one of which isarotary
member, one of sald members being provided
with series of corresponding pockets, the
pockets of one series being in staggered re-
lation with the pockets of the corresponding
series on the other side of the median line of
the motor, and a centrally-disposed pressure-
inlet, Subcstfmtlally as ancd for the purposes
speclhed.. |

21. In a rotary engine or turbine-motor of

the class specified, the combination of coact-

ing members, one of which is a rotary mem-

ber, each member provided with two or more

seriesof pockets, and means whereby the mo-
tive fluid is transferred throughout the differ-
ent series 1 the direction of rotation, sub-
stantially as and for the purposes specified.
22. In a rotary engine or turbine-motor of
the class specified, the combination of coact-
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ber, said rotary member provided with series

“of expansion-pocketsand with series of bleed-

ing-pockets, the number of expansion-pock-
ets and bleeding-pocketsina respective series
being equal, and the number of series of said
bleeding-pockets being less than the number
of series of said e‘{pfmsmn-pockets, substan-
tially as and for the purposes specified.

23. In a rotary engine or turbine-motor of
the class specified, the combination of coact-
Ing members, one of which is a rotary mem-
ber said members each having expansion-
pockets, and means whereby the motive fuid
1s transferred from a pocket of the rotary
member through a plurality of pocketsin the
other member before being returned to a
pocket of the rotary member substantially as
and for the purposes Spec1ﬁed

24. In a rotary engine or turbine-motor of
the class specified, the combination of coact-

| 1ng members, one of which is a rotary mem-

ber, each of said members provided with two

or more series of pockets, and means for di-

viding and transferring the motive fluid axi-
ally of the rotary member and in the direction
of rotation thereof, substantially as and for
the purposes Spe(31ﬁed

25. In a rotary engine or turbine-motor of
the class specified, the combination of a fixed
and a rotary member, each of said members
having two or more series of pockets, and
means tor dividing and transferring the mo-
tive fluid in the direction of rotation into pock-
ets of different series of the fixed member,
substantially as and for the purposes speci ed.

In testimony whereof I affix my signature,in

presence of two witnesses, this 19th day of
September, 1903.

DANIEL McARTHUR.

Witnesses:

JAMES MaclNToSH,
B. ¥. DEOKER.
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