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UNITED STATES

PATENT OFFICE.

CARL J. SKOWEN, OF NELSONVILLE, WISCONSIN.

ROTARY MOTOR.

SPECIFICATION formmg part of Letters Patent No. 703, 45‘7 dated July 22, 1902.
Applmatmn filed March 20,1902, Serlal No, 99,211, (No model.)

Lo all whom it may concerms:
Beitknown that I, CARL J. SKOWEN, a eciti-

zen of the United States residing at Nelson-'

ville, in the county of Portafre and State of
Wisceonsin, have invented new and useful
Improvements in Rotary Motors, of which

~ the following is a specification.
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This 1nvent1on relates to what I shall for
convenience term a ‘‘rotary motor,” and al-
though I shall hereinafter describe the same
as operated by steam it will be obvious that
other motive agents can be employed for the
same purpose-—for example, compressed air—
and the construction is such that I am en-
abled to secure the highest effect of the actu-

ating fluid and rapidr eversals of the rotation
of the pistons.

The improved motor comprises a cylinder,
a drom in said cylinder, and the periphery
of the drum being in contaet with the inner
surface of the cylinder at one point, so as to
provide a space in which the pistons can op-
erate, a shaft passing through the drum and
havingindependent compartments and ports
in the drum arranged in series in communi-
cation with said compmtments and one port

in each case having a check-valve, such con-
struction prowdmw for the proper expansive.
effect of the actuating fluid and the exhaust
By causing the said fluid toen-.
ter initially one or the other of theindepend-
ent ports I am enabled 10 secure reverses,

of the same.

and the primary admission of such fluid is
controlled by a manually-operated throttle-
valve. In the present case the drum is in

the form of a true cylinder, although this is |
not essential, and it is fixed to the hereinbe--

fore-mentioned shaft and is eccentriec rela-
tively thereto, while the ecylinderis rotative
around a fixed dr um, the pistons rotating
with the cylinder and bemﬂ' adapted to pro-
ject through clrcumferentla,l slots in the eyl-
inder and bn be held against the drum by suit-
able means.

The ObJeCtS and advantaﬂ'es of the inven-
tion will be set forth at 1enﬂ'th 1n the follow-
ing description, while the novelty thereof

- Wlll be embraced by the claims appended to

such description,

and sald invention is
clearly represented in the accompanying

drawings, forming a part of thIS speclﬁcatlon |

and in Whlch——

elevation of a motor including my improve-

I ments.

Fig. 2 is a transverse sectional ele-
vation of the drum, eylinder, and fly-wheel,
showing them assembled and, like the pre-
ceding view, omitting the cheek valves here-
ma,fter descrlbed KFig. 3 is a cross-section
of one of the heads of the cylinder. Kigs. 4

and 5 are outside and inside views of S&ld
Fig. 6is a °

head, both on a reduced scale.
detail view of the check-valve operabive in
connection with the auxiliary ports. Hig. 7
18 an inside face view showing a modified
form of-mechanism for holding the pistons in
contact with the drum, and TFig. 8 is a sec-
tional front elevation of the same.

Like characters refer to like parts in all
figures of the drawings.

I desire at this point to state that the in-

vention is not limited to the exact parts nor
to the arrangement thereof hereinafter speci- -

fied, for many changes as to these points may
be made within the scope of my claims.

The motor includes in its construction a
hollow shaft 10, divided into independent
compartments 11 and 12 by the wall 13. The
ends of the shaft 10 are connected with pip-
ing 14.and 15, connected in turn with the
casing 16 of a throttle- valve 17. The valve-
17 is operated by a lever 18, connected there-
to by the link 19. The valve 17 is of the tu-
bular kind and has heads at its opposite ends
adapted to control the piping 14 and 15 where
the same is connected with the casing 16. In
Fig. 1 the valve is shown as oecupying its
normal position. The supply-pipe 19’ for the
live steam is connected with the casing 16,

and by raising or lowering the throttle-valve
live steam or other motive agent can be ad-

mitted into one or the other of the pipes 14
and 15 and will pass from the latter into one
or the other of the compartments 11 and 12
of the hollow shaft 10. Tf the supply ini-
tially enters the pipe 14, the exhaust will be
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discharged through the pipe 15 and will es-

cape to the atmosphel e throucrh the exhaust--

pipe 20, and vice versa.

A drum 21 18 ‘keyed or otherwise secured
to the hollow shaft 10, and while said drum
1s shown as being a cyhnder this is not essen-
tial, for it may De otherwise shaped. The
drum 21 is shown in Fig. 2 as being disposed
eccentrically to the shaft 10, and it is in-

| closed by the cylinder 22 ea,pable of rotating
Higure 1 is a vertical centl al sectional front

around the fixed drum, a,nd the sides of the

drum are shown as bemﬂ' 1n contact with the
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1ty from the motor.
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the water of condensation can flow by grav-

nular flanges 25 of the heads of the cylinder

- 22, the bolts passing through bolt-holes 26,

Fig. 2, formed in annular orderin said webs.

The said webs are further provided with elon-

gated slots 27, which provide for the proper

ventilation of the interior of the fly-wheel. |.

- The eylinder 22 turns upon bushings 28, ex-
- tending through the heads of said ecylinder

29 on the hollow shaft 10 and prevented from

tions near the outer ends of said bushings.

The standards 31 serve as a suitable means
for sustaining the parts..

At the point where

The cylinder 22 is sur-
. rounded 1a turn by the fiy-wheel 23, consist-
~ 1ng of complemental sections bolted together,

- -as at 24, and the side webs of the fly-wheel
can bhe bolted or otherwise secured to the an-

- and held againstlateral displacement by nuts
20
‘movingvertically by the set-screws 30, tapped
‘into the standards 31 and fitting in perfora- |

~ the peuphmy of the drum 21 isin contact
- with the inner surface of the body of the cyl-

inder 22 I provide a packing, as 32, and other

. packings are also provided, as is customary

~the escape of the motive fluid, and in some
- cases the packings can be held in place by

in this class of apparatus, to provide against

. springs, although I have not deemed it neces-

- sary to show the same.

- with mbs 35, arranged in parallelism and

4.0

45

RO

35

6o

The inner faces of
the heads of the rcylindeer 22 are provided

adapted to cooOperate with ribs, as 306, ar-
ranged upon the webs of the fly-wheel 23,
the several ribs cooperating to form guide-
ways for the pistons 37 and 38, respectively,
it being understood that two ribs on each
web of the fly-wheel are in radial alinement
with the ribs 35 npon the heads of the piston,

so as to form a continuous guideway for the
pistons 37 and 38. Ihaveshown two pistons,
although this naumber may be varied, and
they are represented as being diametrically
opposite each other and as capable of play-
ing through diametrically opposite slots in
the body of the cylinder 22. The inner ends
of the pistons 37 and 38, which are shown as
consisting of flat plates, are held in contact
with the periphery of the drum 21 as they
revolve around the same, and in the form of
the invention shown fully in Figs. 1 and 2 I
provide springs for securing this result.
Cross-bars, as 39, are secured suitably to the

ouater edges of the pistons 37 and 38 and pro-

ject beyond the same, the outer ends of the
cross-bars being pelforated to receive the
rods 40. The outer ends of said rods are en-
circled by coiled springs 41, bearing against
stops on saild rods and also against the outer
ends of the cross-bars, and as said springs
are of the protracting kind they act through
the 1ntermediate parts to hold the inner
edges of the pistons against the periphery of

l

ner.
be fitted against the outer faces of the heads
of the cylmder 22 and can be secured -
_plaee in some suitable manner.
The stationary hollow shaft is p10v1ded:
‘with ports 43 and 44, respectively, situated in
proximity to and at opposite sides of the di-
viding-wall 13, which, it will beremembered,
| -sepamtes the said shaft into ind-epe-ndent: SN
compartments 11 and 12, |
port 43'is adapted to register with the inner = -
| merging ends of ports 45 and 406, while the
port 44 likewise coacts with similar ports 47 -
and 48, it beingseen that the ports 45 and 46,

705,457

cylinder 22 and: plstons, respectively, it be-

ing understood that the pistons extend at all

Stufling-boxes, as 42,

. 1‘681)605;1\?6137'. .

- inner faces of the heads of the eylinder, and | the fixed drum 21 during the rotation of the
-~ tho periphery of said drum is in contact with
the inner surface of the rim or body of the
cylinder, by reason of which latter feature

0

_tuneq throngh the slots in the body of the
ceylinder, so that as said pistons are operated
by the impact of the fluid thereagainst they
carry the cylinder 22, and hence thefly-wheel
23, therewith, and although I have shown no.
means for accomplishing the function the
power from the motor may be taken from any
of the rotating parts in some suitable man-
(see Fig. 4,) can

5
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47 and 48 dwel ce away from each other out-ﬁ S

wardly and that the ports 46 and 48 are situ- -

ated in proximity to and at opposite sides of

the point of contact between the periphery of
the drum 21 and the inner surface of theecyl- =
~The ports 46 and 48 are main ones, -
while the ports 45 and 47 are auxiliary there- -
to, said ports 45 and 47 being provided with
check-valves, as 49, which are of a kind that - -
will be elosed outwardly by the pressure of
steam acting thereagainst. The check-valves

inder 22.

are not shown in Kig. 2, but one of them is
represented indetailin Fig. 6, and said valves
may be operated by hand or automatically

through agovernor, although I have shown no

mechanism for accomplishing these results.
The space in which the pistons 37 and 38 oper-
ato is substantially of crescent form, and one
or the other, or both, of said pistons bridge
at all times such space, so as to secure the
proper action of the pistons, and the supply
and discharge of the steam or analogous mo-
tiveagent. Theoperationof the check-valves
is such that when steam is being admitted
into one or the other of the main ports 46 or
48 the check-valve of the adjacent guxiliary
port 45 or 47 will be closed, so that the ex-
haust-steam can pass through both of the
other ports. IForexample, when the steam is
initially admitted through the port 46 the
check-valve will be closed by such steam ; but
the exhaust can take place through both the
ports 47 and 48, such exhaust 1n this case
passing into the compartment 12 to the at-
mosphere through the pipe 15, valve-casing
16, and exhaust-pipe 20. 'T'o reverse the en-
gine, the throttle-valve 17 will be operated to

admit the steam primarily through the pipe

15 into the compartment 12, from which it
passes through the port 48 into the interior
of the c¢ylinder 22. Assuming the pistons 37

and 38 to be rotating in the direction of the
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arrow, the live steam will enter the piston-
space thloun*h the port 46, and the moment
that the p1ston 37 passes smd port 46 there
will be between said pistons 37 and 38 a body
of steam which acts by expansion against the

piston 38 so as to revolve the same, and this

action will continue until both plstons have
equal areas exposed to the steam-pressure.
Beyond this point the live steam willadvance
the piston 37, and as the piston 38 passesthe

point at whwh the expansive effect of the
steam is reached the exhaust will take place
- through the ports 47 and 48, and as there is

a relatlvely considerable area exposed to the

exhaust the latter can take place without any

back pressure. Onthe reversal of the throt-
tle-valve 17 the steam will: enter initially

through the port 48 and will result in the re-

versal of the movement of the pistons, the
exhaust then taking place through the ports
45 and 46 and the exhaust in each case follow-
ing the paths hereinbefore pointed out.

In Figs. 7 and 8 I have shown a modifica-
tion of the means for securing the contact
between the pistons 37 and 38 and the pe-
riphery of the drum 21, the shaft and stand-
ard being. denoted, respeetwely, by 10 and
al, as in the case hereinbefore described. A

cam 50 18 shown as fastened to the standard

31, and it is eccentric, its diameter being the
same as that of the drum 21, while the same
applies with respect to- the eccentricity of
said cam. The cam 50 is provided with an

- inwardly- d1sposed flange 51 at its outer edge,

33
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‘the rods 53.
as being in the form of antifriction-rollers,.

adapted to

it between projections .52 upon
The projections 52 are shown

and they are arranged in pairs, and one or
both in each case may be adjustable. The
rods 53 are socketed to receive the arms 54,
projecting from the ring 55.upon the hollow

shaft 10, thering 55 being loose on said shaft
and belnﬂ* held a,ﬂ'amst mward movement by

the stop- _collar 56 on said shaft. Therods 53
are intended to extend through the perfora-

tions in the outer end of the cross-bars 39..
The mechanism just desceribed is located at

opposite sides of the machine, and the cam
o0 being fixed serves, through the intermedi-

ate parts as the cylinder 22 rotates, to hold

the inner edges of the pistons 37 and 38
against the periphery of the fixed drum 21.

The fly-wheel may be of such a construe-
tion as to prevent undue heating of the rim
thereof, although I have not shown 1t 8O0 con-
sbructed |

The machine hereinbefore described can be
constructed.at a low figure. All parts sub-

Jjeet to wear can be replaee«d at small cost.
1t i3 simple and durable in construction. No

base is required, as the machine may be sup-
ported by the standards or brackets herein-
before described, and such a machine, capa-
ble of develomnﬂ' ten to twelve horse power,
can easily be transported.

In some cases I may employ a single pis-
ton or may employ more than two, and in

=3

these cases the means for holding bhe piston
or plstons in their effective pomtlons will re-

quire to be shﬂ'htly modified. If one piston

is used, the ring 55 will have one arm 54; but
if thl_fee pist’ons are employed a correspond-
ing number of arms 54 will be necessary.
These arms 54 are firmly secured to the ring,
or they may be made integral.

The apparatus may be employed as a fluid-
pump, the power to actuate the same being
transmitted thereto in some convenient man-
ner, or the fly-wheel may be used to transmit

power, its periphery in this case being made

of wood or other suitable material.

Having deserlbed the invention,
claim is-—

1. A motor having a ecylinder, a drum in

what 1

said cylinder, and the periphery of the drum

being in contaet with the inner surface of the

cylinder, and the drum having ports in com-

munication with the interior of the eylinder,
pistons adapted to project through slots in
the eylinder, cross-bars connected with the
pistons and having their outer ends perfo-

rated, rods passing throucfh the perforations

of said cross-bars, and springs carried by the
rods and bearing against the cross-bars.
2. A motor of the class desceribed having a

cylinder, a drum in said cylinder and the pe-

riphery of the drum being in contact with
the inner surface of the cylinder, a station-
ary shaft passing through said drum and hav-

ing independent compartments, ports ar- i

ranged in series and the respective seriescom-
municating with said compartments, bush-

ings fitted in the ends of the cylinder and.

surrounding said shaft, pistons extending
through slots in the perlphery of the eylm-
der, a ﬂy wheel surrounding the piston and
having guides for said plstons and means for
holding the inner ends of the pistons in con-
tact with the periphery of said drum.

- 3. A motor of the class described having a

cylinder, a drum in said cylmder and the pe-

75
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riphery of the .drum being in contact with

the inner surface of the eylinder, a fixed shaft

passing through the drum and having inde-
pendent compartments, ports arranded 1n se-
ries and the respective series bemﬂ* in com-
munication with the said eompartments,bush—
ings fitted in the ends of the cylinder and

[15

surrounding said shaft, a two-part fily-wheel .

surrounding the cylinder and provided with

ribs mating with each other and having guide-.
ways, pistons slidable in said guideways and

adapted to project through slots in the eylin-
der and means rotative with the fly-wheel for
holding the inner ends of the pistons in con-

tach with the periphery of the drum.

In testimony whereof I have hereuntb set;

my hand in presence of two srzl’k:pscrﬂ::umle wit-

H@S&@S
B CARL J. SKOWEN.

Witnesses:
Wwu. T. WALLER
N. J. LOBERG. |
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