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UNITED STATES

Patented May 19 1908.:.

PATENT OFFICE. _

WILLIAM H. MASTERMAN AND: J OSEP:I P MAGNEY OF ALLEGAN MICHI- |

GAN, ASSIGNORS TO MICHIGAN ENGINE CO OF ALLEGAN MICHIGAN

A CORPORATION

R QTARY EN G| N -E-

SPEGIFICATION formmn‘- p&rt of Let’oers Patent N 0. 728 263 dated May 19, 1903.
Appllo&tlon ﬂled J uly 29,1902, Sonal No 116 581. (No moflol y

To coZZ whom it may concern: .
Be it known that we, WILLIAM H. MASTER-

MAN and JoSEPH P. MAGNEY of Allegan,
Allegan county, Michigan, have mvented cer-
tain newand useful Improvements in Rotary |
Engines; and we hereby declare that the fol-

lowing is a full, clear, and exact dosorlptmn
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_.thoreof reference bomg had to the accom-

panying drawings, which form part of this
specification.

~ Thisinvention isan 1mprovod rotary-—plston'
engine, and its object is to provide an offi-
cient compact engine having two . sets of |
ceared rotary pistons operating in ad;acent'
pairs of chambers, the adjacent pistons in:
the sets being koyed to the same shafts, one.
set of plstons being set in advance of the
other, so that the engine will. at no time be
_f The admission of steam to
both sets of ¢ylinders is controlled by a singlé.
tubular rotary valve, which is geared to one-
~of the piston-shafts, and the exhaust-steam
1s admitted into a housing-inclosing the en-
gine proper and will lubrloate the extornal
gearing and keep all the Workmg parts at a,.g

dead- oontored

substantially uniform temperature.

The invention therefore consists .in tho';
novel construetion and combination of parts
hereinafter described and:-claimed, and -the-
accompanying drawings. illustrate an éngine:
embodying the mventlon Figure 1 being a
transverse section of the engine on line 1 1,
Fig. 2; Fig. 2, a horizontal section of the en-

gine on line ) 2, Fig. 1; Fig. 8, a vertical sec-

tion on line 3 3 Fig. 2 Tig. 4, a longltudmal'
section on line 4 4, Flg 3, and Flg 5 18 a do-
- | of pistons to propel them- by means of the ro-

The engine-casing is oomﬁposod of a contral;; ‘tary tubular valve 5, which is journaled ina N

'cylmdrloal valve- ohambel 1fin the top of cas- - S

tail view of the valvo

. oastmg 1 and two end castings 1* 1%, secured

40

50 adaaoent workmﬂ' chambers are two rotary |

to the.central casting by through- bolts 1°,
_ The oa,stmg lis
~divided into two compartments by a trans-
Verse, pmtlmon 14, and at each side of said |
. partition are two. parti-eylindrie Workmﬂ'j
chambers, within which the pistons operate.

suitably nutted, as shown -

Extending axially through the working
chambers and journaled in suitable beamnffs

in the end castings are a pair of parallel

shafts 2 2*, and fixed on shaft 2 within the

{- ohambers

‘as abutnments. |
‘ments 3% to.pass at the meshing-point of the
| gears, each piston has a concavity 3¢, into
‘which the opposed abutment projects when
| the abutments are passing the meeting- point
of the pistons, as shown in full lines in Fig. 1.
‘While the abutments 3¢ of one set of pistons
are  thus- passing .the meeting - point such
-pistons are idle and no steam is being admit-
ted into their chambers, while at the same
time the abutments on the other pair of
pistonsare under full working pressure.
thus mainftain the speed of the engine at all

4 4, as shown.: _
ports 5¢ 54, respectively- adapted to commu- - o
nicate mth ports 5* 5% one port being cloged, - .
however, when  the othot is" opened 80 that
steam is admﬂstod alternately to the adjacent
fpau's of working chambers.

o p1stons 3 and 3%, which 1ospeotwoly coact

with opposed rota,ry pistons 3% and 3%, fixed
on shaft 2*. within the adjacent Workmg -

the .teeth of

‘The pistons are all gear-pistons,
pistons 3 3* meshing; also, the

teeth of plstons 3° 3° mesh, and thoroforo :

gear-pistons are each provided ‘with an elon-

‘gated piston-tooth 34, which is adaptod to fill

| neither piston can rotate without a corre-

.spondmﬂ* rotation of the other pistons. The

-

t.ho cross-section of the annular space in the

working chambers44 concentrie tothe plston

and to.serve as a moving abutment against.

which the steam or ot.her propelling medmm .
acts to rotate the piston.
that tho pistons are rotated solely by the ac-
‘tion of the 1mpelhn0' fluid against these abut-
ménts 3¢ and that the 1ntormoshmg gear-

teeth on the opposed pistons are employed

-. sololy as gearing therebetween to cause them

to rotate synchronously and are not useful
In order to permit the abut-

We

t1mos and preventany dead- oontormfr thereof.
Steam is admitted alternately to tho pairs

ing 1, said chamber having ports 5* 5° lead-
ing to the a,d,]aoont pairs of Workmﬂ' chambers =~ =~ -
“The valve is plowdod with =~

......

It will be noted
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The echamber 1f

is provided with a longlbudm&l extension at -

one end, onto which is screwed an elbow 6,
which leads out through the outer housmﬂ' 7 100

55
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.transmitted from the engine.

of the engine and communicates with a boiler
or other propelling-fluid supply. The end of
valve 5 may be flanged, as at 5°, within the
pipe 6, which serves as a bushing to make a
tight but rotatable joint between the valve
and pipe 6. (See Fig. 5.) The other end of
valve 5 is closed, and thereon, exterior to the
casing, is a pinion 5%, which meshes with a pin-
ion 2f on shaft 2, so that the valve is rotated
once for each rotation of the pistons. There

is no exhaust-valve necessary; but an outlet

1t is provided from each pair of working
chambers directly opposite the inlet- ports,

said outlets communicating with the interior |

of a housing 7, which incloses the engine
proper and the gearing, shaft 2* projecting
beyond the side of housing and carrying a
pulley 2¢, as shown, to enable power to be
The waste
steam in housing 7 lubricates the exterior
gears and maintains all working parts of the
engine proper at a uniform temperature and
finally escapes through an outlet 7% in the

- housingto a suitable point of discharge. The

30

engine and housing may be supported upon
any suitable base, a stand 8 being-shown in
the drawings. |

Operation: Asshownin Fig. 1,steam is ad-

mitted through port 5* and impels pistons 3

3> in the direction of the arrows, pistons 3°
3¢ being idle, as their abutments 39 are near

" the meeting-point; but said pistons are ro-
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tated by and with the other pistons. When
abutment 3% on piston 3¢ passes port 5, steam
isadmitted therethrough and simultaneously
port 5* closed, and the exhaust begins from
the working chambers of pistons 3 3* until
their abutments have passed the meeting-
point, during which time pistons 3° 3° are pro-
pelled by and with pistons 3 3*. The pairs
of pistons aet alternately; but at no time is
the engine running by momentum. Thus
dead-centering is prevented and a powertful
continuously-acting engine produced. Pref-
erably oil is injected into the propelling finid
or steam entering pipe 6, so as to supply lu-
bricant to the pistons and gearing, as is coms-
monly done, and the exhaust-steam in hous-
ing 7 lubricates the valve-gears and main-
tains the parts at a uniform temperature.

Having thus described ourinvention, what
we therefore claim as new, and desire to se-
cure by Letters Patent thereon, is—

1. Inarotaryengine, the combination of ad-
jacent pairs of working chambers, gear-pis-
tons in said working chambers, the opposed
pistonsintermeshing, and each piston having
an elongated tooth forming a working abut-
ment, and a recess to accommodate the abut-
ment of the opposed piston when the abut-
ments are passing the meeting or meshing

points of the gear-pistons; with an inlet-port

to each pairof working chambers at one side
of the pistons, a valveless continuously-open
outlet-port at the opposite side of each pair of
pistons, and a tubular rotary valve control-

728,263

alternately, and mechanism for rotating said
valve synchronously with the pistons, sub-
stantially as described.

2. Inarotaryengine,thecombinationofthe
casing having adjacent pairs of- working
chambers, and an adjacent parallel valve-
chamber, parallel shafts passing axially
through adjacent working chambers of each
pair, intermeshing gear-pistons on said shatts
within the respective pairs of working cham-
bers, each piston having a projecting work-
ing abutment, and a recess to permit the op-
posed abutment to pass the meshing-points
of the pistons, the pairs of pistons being set
so as to come into effective operation alter-
nately; with a continuously-open outlet from

each working chamber, an inlet-port to each

pair of working chambers adjacent to the
meeting-points of the gear-pistons, a rotary
tubular valve controlling both said inlet-ports
so as to admit steam alternately therethrough,

and pinions on the end of suid valve and an

adjacent shaft for continuously rotating the

valve once for each rotation of the pistons,

substantially as described.

3. Theherein-described engine, comprising
the casing composed of a central casting di-
vided longitudinally by a transverse partition

into four working chambers, and two end

castings,intermeshing gear-pistons within the
chambers of the casing at opposite sides of
the partition, said pistons having projecting
teeth forming working abutments, and re-
cesses to permit passage of an opposed abut-

ment, a cylindrical valve-chamber in the cen-

tral casting at one side of the working cham-

i bers and adjacent to the intermeshing points

of the gear-pistons, a continuously-open out-
let in said central casting opposite the inlet-
ports, a rotary valve on the valve-chamber
having diametrically opposite ports adapted
to register aiternately with the inlet-ports,
and a steam-supply pipe connecting with one
end of the valve-chamber, and gearing for ro-
tating the valve continuously from one of the
piston-shafts, substantially as described.

4. Inarotary engine,thecombination of ad-
jacent pairs of working chambers, gear-pis-
tons in said working chambers, opposed pis-
tons intermeshing, and each piston having an.
elongated tooth forming a working abutment,
and a recess to accommodate the abutment
of the opposed piston when the abutments
are passing the meeting or meshing points of
the gear-pistons; with an inlet-port to each
pair of working chambers at one side of the
pistons, an outlet-port at the opposite side of
each pair of pistons, and a valve controlling

said inlet-ports, a housing inclosing the en-
oine-casing, and communicating with the en-
gine-exhaust, a4 waste-steam outlet from the
housing, and a steam -inlet pipe leading
through the housing to the valve, substan-
tially as described. |

5. Inarotaryengine,the combination of ad-
jacent pairs of working chambers, gear-pis-

ling both said inlet-ports and opening same | tons in said working chambers, opposed pis-
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tons intermeshing, and each pistonhaving an’

elongated tooth forming a working abutment,
and a recess to accommodate the abutment
of the opposed piston when the abutments

are passing the meeting or meshing points of
the gear-pistous; with an inlet-port to.each

pair of working ehambers at one side of the

pistons, an outlet-port at the opposite side of

~ each pair of pistons, and a valve controlling

IO

- ing, and a steam-inlet pipe leading through
the housmﬂ' to the valve, substantially as de- |

I5

20

sald inlet-ports, a housing inclosing the en-

gine-casing, communicating with the engine-
exhaust, a waste-steam outlet from the hous-

scribed.

6. The helem described engine,comprising.

the casting composed of a central casting di-
vided longltudmally by a transverse parti-
tion, and two end castings, intermeshing
gear-plstons within the chambers of the cas-
ing -at opposite sides of the partition,.said |

pist__ons having proj ecting teeth forming work- | -

ber adjacent to the intermeshing points of

‘the gear- plstons, an outlet opposite the inlet-
porbs, a valve in the valve-chamber having

ports-adapted to register alternately with the

_inlet-ports, and a steam-supply pipe connect--
‘Ing with the valve-chamber;
1nclosmg the casing into Whlch the- exha,usb-u -
steam is admitted, an outlet from said hous-

with a housmcr

ing abutments,_-and -1‘ec.es_Ses to permit pas-
‘sage of an opposed abutment, -a-.valve-cham'-- '-

25
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ing and a steam-supply pipe leading through

the housing and connecting with the valve- .

chamber, substantially as described.
In testimony that we claim the foremwg x

as our own we affix ourmgnatures in presence_'

of bwo witnesses.

WILLIAM H MASTERMAN
JOSEPH P. MAGNEY -

In presence of— = |
T. 8. UPDYKE,
GEO. W. WISE.
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