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To all whom i may concern: o

Be 1t known that I, Joux Giti. a subject
of the King of Great Biitain, residing at
Edmburgn, Scotland, have invented new
and useful Improvements in Rotary Motive-
Power Engines Applicable also to Rotary
Pumps, Air or Gas Blowers, Compressors, or

‘Exhausters, Meters, and the Like, of which

the following is a specification.
This invention relates to that class of ro-

tary engine, pump, blower, compressor, ex-

hauster, meter and the like which consists of
an outer casing and a cvlindrical drum re-
volving inside the said casing, and provided
with one or more sliding plates let into the
drum 1n a line or lines passing through the
axis thereof, and free to slide in and out
therein, so as to projeet from the drum at
certain parts of its revolution in order to form
the piston-blade or piston-blades upon which
the motive fluid aets, or which acts or act
upon the fluid to be set in motion, according
as the apparatus is acting as a motive power
engine or as a pump, blower, compressor, ex-
hauster, meter or the like. And in order
that the said invention may be fullv under-
stcod 1 will proceed to describe the same
with the aid of ihe accompanying sheet of
drawings in which '

‘1gure 1 is a vertical sectional elevation
taken on the line A—A of Fig. 2 of a motive-

power engine constructed in accordance with

the invention, Fig. 2 a plan of same, Fig. 3 a
cross sectional elevation of same taken on
the line B—B of I'igs. 1 and 2 and looking
from right to left in those figures. Filg. 4isa
separate elevation of one of the parts of the
machine shown in Figs. 1 and 3, Fig. 5 a sec-
tionai elevation taken on the line (—C of
Fig. 4, Fig. 6 a section taken on the line
D—D of Fig. 4, Fig. 7 a longitudinal sectional
elevation of an engine or pump with s single
piston-drum having & part of the invention
applied thereto, and Fig. 8 a diagram illus-
trative of devices for drawing certair. curves
forming part of the inner surface of the outer
casing. _ |

Similar letters of reference relate to like
parts in all the figures of the drawings.

According to the present invention insteadq
of a single drum of the abovementioned de-

scription rotating in its own separate casing
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as heretofore practiced, there are employved
several such drums as ¢, b, a, 4, b, cin Fig. 1
of the drawings tixed side by side on the same
shaft f and arranged to rotate in a suitably
adapted casing g. -

Between ecach two adjacent drums, and
between each end drum and the correspond-
g cover his secured a disk or annular plate
1, 1, 1, &, &, 1, L of such a diameter that it ex-
tends beyond the periphery of the drumscnie-
what further than the pistonblades m project
when in their outermost position as shown in
Figs. 1 and 3. The peripheral parts of these
disks or annular plates that project beyond
the piston blades take into circumferential
grooves n formed In the casing g. These
disks or annular plates are fixed to and ro-
tate with the drums and form the end walls of
the spaces such as z ia Fig. 3 belween the pe-
ripheries of those drums and the internal sur-
faces of the casing ¢ in which the piston
blades m are acted upon by the motive-
fluid, or in which the piston blades act upon
the fluid to be set in motion, as the case
may be. |

All the drums, and the compartments
formed by the drums, disks and casing may
be of the same diameter, as shown in Fig. 1,
or they may increase in diameter successively
towards one or both ends of the machine.

By these means there is built up a com-
pound drum which, for a motive-power en-
gine, 1s preferably composed of four, six (the
number illustrated in Figz. 1) eight or other
even number of drum parts, forming with the
casing working compartments divided from
each other by the aforesaid prejecting disks
or annular plates which confine the steam or
other motive-fluid to the compartment

bounded by them; the disks or annular plates

being provided, if necessary, with spring or
other suitable packing rings o in their periph-
eries, or 1 the sides near their peripneries, to
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keep them fluid-ticht, and prevent the leak- .

age of motive-fluid from one compartment to

auother. | |
The ends of the piston-blades m are prefer-

ably guided in grooves » formed in the sides
of the disks or annular pfates as shown clearly
in Figs. 4, 5 and 6 which represent one of the
disks connected with one of the middle drums

| @, a. . These grooves heip to support the pis-
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ton-blades m and keep them pointing radially |
from the centers of the drums; and tend to |

prevent the motive-fluid from pussing at the
sides of the piston blades, an
them binding and jamming in the grooves of
the latter under the tangential pressure of
the motive {luid, thereby materialiv reduemng
the friction of the in and out movement.of the
piston blades. These grooves may, how-
ever, be omitted if desired. .
In the case of a motive-power engine using
an elastic {luid, whether the compound drum
be of one diameter throughout, as shown m
Fig. 1, or increases in diameter by steps from
the middle towards the ends, the steam, for
example, is preferably admitted mnto the
middle compartments containing the drums
a, ¢ through the inlet passages ¢, ¢, and after
acting upon the piston-blades m m those
compartments is allowed to exhaust, through
the outlet passages 7, 7 by the pipes s, s, into

the next compartinent to the left and right.

respectively containing the drums b, 6 I
which two compartments it acts expansively

upon the piston blades m in those compart-

ments, and then exhausts from these two
co.npartments through the pipez ¢, ¢ respec-
tively into the next compartments to the
richt and left containing the drums ¢, ¢ re-
spectively, and so on from one compartnient
to another (if there be more) up to the last
compartment at either end of the machine,
acting evpansively in cach compartment 1t
passes through and finally escaping from the
two end compartments into the atmosphere
or into a condenser or otherwise, as the case
may be, through the exhaust passages u, u.
It will be understood that in this case each
working compartment in succession from the
middle towards each end of the machine is of
larcer dimensions than the preceding one.
This successive enlargement -of the working
compartments may be effected by increasing
the lengths of drums and casing axiaily, leav-
ing the diameters of drums and casing uni-
form as shown in Figs. 1 and 2 or by enlarg-
ing the diameters of the drums and casmng; or
by suitably proportioning- diameters and
lengths as may be most suitable for given cir-
cumstances. R

Instead of two central working compart-
ments each delivering the whole of its ex-
haust motive-fluid to the compartment to the
right or left as the case may be there may be
one such central compartment only deliver-
ing its exhaust motive-fluid one half to the
compartment to the right and the other half
to the compartment to the left. the exhaust
motive-find from these . latter passing
throuch the remaining compartments right
and left expanding as it goes, and finally es-
caping from the two end compartments as
before explained. o |
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also prevent | ‘
shaft  the endmost drums being in that case
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Instead of the drums and disks being
mounted and fixed on a central shaft they
may be {ixed together side by side by means
of bolts v or otherwise without the central

provided with gudgeons which take & bear-
ine in or pass through the end covers for the
purpose of transmitting power from or to the
drums, as the case may be.

The above described arrangement of disks
or annular side plates may be applied with
advantage to a single easing am} drum as
shown in Fig. 7 in which the drum is indi-

cated by the reference letter y and the two

disks by the letters z, 2. -

The casing ¢ may be constructed mn any

suitable wayv to provide the necessary com-
partments for the respective -lrum parts to
rotate in, but it will be found convenient to
make it of a number of rings of proper shapes
and sizes bolted together as shown 1 Figs. 1
and 2 for example. |

‘Each part ¢, b, @, @, b, ¢, of the compound
drum with its piston-blades m is constructed
in the usual way, and the cross section of the
corresponding parts of the casing g may be of
any known suitable shape, but the mventor
prefers it to be formed partly of two circular
arcs and partly of two approximately mvo-
iute curves described in a particular way by
means of & cord, pencil or scriber and a circu-
lar disk of appropriate size as hereinafter de-
seribed. The cross section of the casing so

produced is such that all diametral lmes

drawn through the center of the axis of the
drum from side to side of the casing are equal
in length so that the edges of the piston-
blades constantly bear against or coine in
contact with the internal surface of the cas-
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ing at all points of their revolution without

the emplorment of springs to press tnem out-
wards. .

One of the circular arcs abovemention~d 1s
struck concentric with and to the same ra-
dius as the drum, and the latter bears closely
against the said arc. - The other circular are
is exactly opposiie and is struck from the
center of the drum with & radius equal to
that of the drum plus the maximum distance
of the drum from the internal surface of the
casing. The approximately Involute curves
connect together the ends of the cireular ares
and are drawn in the manner illustrated m
Fig. 8 of the drawings. A ecircle 1 is first

drawn representing the drum, and two dia-

metral lines 2, 3, are drawn across it, prefer-
ably at right angles to one another, and pro-

>

jectmﬁg at one side beyond the circle 1. The
n

second abovementioned circular are 4, 5 1s
now drawn between the prolongation of
these diametral lines 2, 3 froim the center 12
of the drum with a radius equal to that of the
drum plus the maximum distance 8 there 1s
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to be between the drum and the casing. The
pomts where these diametral lines cut the

circle 1 at the opllmsite side subtend between |

them the first abovementioned circular are
6, 7 against which the drum is to bear. :

circular disk 9 of wood or sther suitable ma-
terial, the proper circumference of which is
to be found as hereinafter leseribed, is fixed
at the center of the circle 1 and concentrie
therewitni. A pin 10 is fixed 1n the periph-
ery of the disk 9 opposite the middle point cf
the arc 6, 7 and an unstretchable flexible core
11 1s looped at one end to the said pin, and

‘then wound round the perill)herv of the disk

9 to the left and under the disk to and round
a pencil or seriber placed at 7 and is finally
looped at the other end on to a pin 12 fixed
at the center of the disk 9. Then on moving
the
wards the

pomnt 5, wiile keeping the cord
taut, a poriion of the cord wi

be unwound

~from the circumference of the disk 9 allow-
“1ng the peneil or seriber to recede from the
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cirele 1 until it reaches the point 5 by which

time 1t will have described a kind of involute

curve 13 connecting the end 7 of the one c¢ir-
cular arc with the end 5 of the other circular
By winding the cord on to the disk 9 in
the reverse direction a similar curve 14 can
be drawn from the point 6 at the other end
of the are 6, 7 to the point 4 at the other end
of the arc 4, 5 thereby completing the inner
contour of the casing.

The circumference of the disk 9 to be used
in the above described device for drawing the
approximate involute curves is dependent
upon two {actors namely the radial distance
8 between the drum 1 and the are 4, 5 (Fig.
8) which distance may conveniently be

called the ‘‘clearance’” and the fraction of ¢

the whole circumference of the drum sub-
tended by ore of the involute curves, but is

‘Independest of the size of the drum, and the

- rule for finding the circumference of the disk
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-from those data is that twice the ‘‘clearance”
1in mches 1s equal to the fraction of the cir-

cumference of the disk that corresponds to
the fraction of the circumference of the drum
subtended by one of the inveolute curves.
For example assuming the ‘‘clearance” to
be 3 inches, and that the involute curve is to

‘subtend one fourth of the circumference of 1’

the drum, twice three inches will be equal to
one fourth of the circumference of the disk 9
hence the whole circiumference will be equal

10 2X3X4=24 inches. Again, assuming
the ‘‘clearance” to be 3 inches and that the

mvolute curve is to subtend three-eichths of

the circumference of the drum twice three !
Inches will be equal to three-eighths of the

circumference of the disk, hence the whole
circumference will be equal to

2X3X8 i o
g = 16 mches. ]

encil or scriber from the point 7 to-

i

:

i

The edges of the piston blades bearing
aganst the casing are preferably so shaped

that one half 15, see Fig: 3, of cach bearing
surface corresponds in shape as nearly "as
possibie with the commencement at 16 of the
involute curve at the steam-entering side of
the casing and the other half 17 of each bear-
img with the commencement at 18 of the in-
volute curve at the exhaust side of the cas-
ing. In that way as close bearings as possi-
ble are maintained between the piston blades

and the casing at all points as the drum re-

volves. |

~ Suitable passages are provide:} for the in-
let to and outlet from the machine of motive-
fluid or of fluid to be set in motion, as the
case may be. And by means of suitable ar-
rangements of vaives and pipe connections
the inlets may be converted into outlets and
the outlets into inlets to enable the engine to
be reversed if and when necessary, in 2 man-
ner well understood in connection with en-
gines of this kind. '

- In the above described arrangement of ro-
tary engine it is preferable to place the circu-
lar arc parts of the casing against which the
drums bear alternately in opposite directions
as shown i Fig. 1. It is obvious however,
that these circular arc bearing-parts may be
all placed on one side say at the upper part of
the casing if preferred.

The above described construction is ap-
plicable for utilizing the expansive force of
an elastic fluid for generating power; but it
1s obvious that by causing the compound
drum to rotate in the reverse direction by
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means of suitable motive power the machine -

may be made to act as a blower, compressor
or exhauster by drawing in the elastic fluid
at the two ends, asatu u Fig. 2 forexample,
and passing it from compartment to compart-
ment through the pipest, t, s, s, compressing
1t by stages until it reaches ths central com-
partments whence it is ejected at ¢ ¢ in the
required compressed condition.

An apparatus constructed in accordance
with this invention can bhe used as a set of
stage pumps for raising incompressible lig-
uids to great heights, or for submitting them

| to high pressures for hydraulic purposes

for example, the liquid being passed suc-
cessively from compartment to compart-
ment receiving additional pressure in each:
but in this case the compartments do not

»

vary mn dimensions at cach stage as in the

case of expanding or compressing an elastic
fud.
Claim.

In a rotary motive-power engine, the in-
ternal surface of the casing of which is com-
posed of two opposite coneentric eircular ares
and two opposite involute curves as de-
scribed, a piston blade of invariuble length

1 having one half of each of its edges shaped to
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{it the part of the involute curve at one side

of the casing, which has the shortest radius

of curveture, and the other half shaped to fit

the similar part of the involute curve at the

5 other side of the casing, substantially as de-
scribed. |

In testimony whereof I have signed my

'name to this specification in the presence of
two subseribing witnesses.

JOHN GILL.

Witnesses: -
SAMUEL Dow MACMILLAN,

JAMES (GILL.
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