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10 and using the same, reference being had to the Jeverage of the crank in ifs rotation both 85.
“the accompanying drawings, making part of | of which irregularities are the sources of .
this specification, in which— = j‘1rregularity in the movements of the ma- =
Figure 1,1is a front elevation of an engine | chinery impelled or driven by the engine to
on my improved plan; Fig. 2, a side eleva-'| be overcome by the use of heavy fly wheels .
15 tion; Fig. 3, a vertical section taken at a | which add to the bulk and cost of the whole 70
plane passing through and parallel with the | apparatus and to the friction of the moving -~
axis of the shaft; Fig. 4, a cross vertical sec- | parts by the weight of the fly wheel on the
tion; and Fig. b, a vertical section taken at | journals of its shait; and when the fly wheel
the line (Z, 4Z,) of I'ig. 8. o - | 1s not.employed, as in boats, the bulk of the R
20  The same letters indicate like parts in all | mass impelled is substituted for the fly wheel 75 -

25 endless attempts which have been made to and this loss of momentum, which has to be &
gttain this desired end none have so far suc-.| overcome at every stroke, 1s so much to be
ceeded ; and indeed so unsuccessful have been | deducted from the effective force of the en- -
these essays that among the unreflecting the | gine. - This latter defect has been overcome .
idea of final success has been abandoned, not | in a measure by the use of two engines on’
30 s¢ however with those who thoroughly un- | the same crank :shaft with the cranks at 89
derstand the properties of steam and the | right angles, and what is a still nearer ap-
brinciples of mechanics. In the reciprocat- | proximation to an equal action, three engines =
ing engine the steam which occuples the | on the same shaft with the cranks placed =
~ gpace between the surface of the piston.and | relatively to one another at an angle of 120 .
35 the cylinder head and induction valves must | degrees to divide the circle into three equal 90
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UNITED STATES PATENT OFFICE.

HENRY G. THOMPSON, OF NEW YORK, N. Y.

ROTARY STEAM-ENGINE.

N

Specification of Letters Patent No. 5,724, dated August 22, 1848,

To all whom it may concern.:

Be it known that I, Hexry . THOMPSON,
of the city, county, and State of New York,
have invented new and useful Improvements
in Rotary Steam-Engines, and that the fol-

lowing is a full, clear, and exact description
of the principle or character which distin-

ouishes it from all other things betore known |
and of the manner of making, constructing, |

the figures. _ o |
The importance of applying steam to a

rotating instead of a reciprocating piston
has long been recognized, and of the almost

of necessity be wasted at each stroke, for
these spaces must be filled with steam be-

fore its elastic force can be exerted on the

piston, and at the end of the stroke when

'
[
-

[ fer of the power from the piston to the crank .~

shaft. As the piston approaches and passes
the dead points of the crank, the pressure of =
the steam produces much friction on the

crank pin and the journals of the crank

60

shaft. And in addition to this is to be con-

‘sidered - the -irregularity of motion conse- -
| quent on the gradual starting and stopping
of the piston and the constant changes in

as a regulator, but as this mass is under a -
constant resistance its velocity 1s retarded

TR
ﬂ

daring the time that the engine exerts the

least force, that is in passing the dead points,
e 80

parts. By the use of the three in this way,

it is found that the point of maximum force.

cf the three engines on the crank shaft suc-
ceed one another so closely as to render the

T_.I'

action nearly constant and regular, but the

& . L ]

40 the steam is discharged into the condenser | 95
or the atmosphere the steam occupying these | use of three, or even two, engines, ncreases
spaces is necessarily either condensed or dis- | the cost, the liability to. derangement and
charged into the atmosphere, the spaces to | the difficulty of attending and working, and =
be again filled for a continuation of this | hence the advantages derived from the use = -

45 wasting process. Again, the valves which of them in this way is in a measure neu- 100 -
admit and discharge the steam must be | tralized, and therefore only resorted to when
opened and closed under the pressure of the | other reasons induce the use of two or more -
steam, thus requiring a great expenditure | engines. When however the steam 1s used:
of power to overcome this pressure or the

50 friction produced by it, or else complex ma-
chinery must be employed to balance the
pressure, thereby wasting a mnearly equal
amount of steam to produce this equilibrium.
But the most serious objections to the recip-

5B rocating engine are to be found 1n the trans-

expansively by means of what 1s known as =
the cut-off the irregularity of action of the 105
reciprocating engine is greatly enhanced, for
‘the moment that the supply of steam from -
‘the boiler is cut off and it begins to expand =

in the cylinder the impelling force gradually =
116 ¢

decreases and therefore the moment of maxi-

.......
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1.5'
_ the parts of much greater strength.
motion, particularly in steam navigation,

- the parts adds much to the weight, increases
the resistance, and hence reduces the saeed |
The defects above pointed out, with others .

20

26

30 2

1

mum force, if the steam be cut off at less

than half stroke will be before the crank._

reaches its ﬂ‘reetest leverage.
(Great however as all theee defects of the

‘reciprocating engine are there 1s still an-
other of great magmtude, and that 1s the
necessity of making the parts particularly
the framing, of a strength far beyond what
would be requisite to sustain a constant
force acting alweye in the same direction. |

The thr uets of tme class of engines are first

in one and then in the reverse direction—

and often in oblique directions, and without

any counter action or strain—and therefore

these forces can only be resisted by making

this necessitv of an increased etrenﬂ*th of

not necessary to enumerate, would be avoid-
ed, or in a great measure modlﬁed bv the

| apphcatlon of the steam to a retfttmb bodyj_

provided by such application other defects,
more formidable, do not arise. Tn theory

this mode of application is unquestionably

the best, although the want of practical suc-

cess has led even writers on the steam en-
ine to advance, as theoretical objections no--
tions that will not for a moment stand the
‘test of sound reasoning.
admits as a law that oASeoUS bodies exert |

an equal force in all dlrectlone so long will
the application of the force of steam to a

rotating body be theoretically better than
All the

applied to a reciprocating body.

~.1mpediments to this better mode of applica-

tion are of a practical nature—to these have.
my mind been directed, and by the nature of

{0

15 @

)0

55

0

5

my improvements I believe they have n a
great measure been overcome. -
In my improved engine the rotating Wheel
to which T attach four pistons, works within
stationary cylinder the steam chamber (or

what corresponds with the steam cylinder
of the reciprocating engine) being formed

between the inner periphery of the station-
ary cylmder and the outer periphery of the

rotating piston wheel, and the pistons are
each formed by proj iections from the periph- |
ery of this wheel, the outer lines of such pro-
jections being two opposite tangents with a
radial groove between them to receive the
metal paclﬂng which consists of two radial
side pieces having their inner faces beveled |

inward, and a mlddle piece which is forced

' outward by springs or other packing so that
when forced cutward it shall force the side
pieces out against the disks of the stationary
wheel and the periphery of the cylinder.
~When four pistons are used there are three

stops that slide radially through apertures

in the periphery of the cyhnder and bear
on the periphery of the rotatmg plston,

In loco-

So long as science

‘end of the cylinder as there are stops.

5,724

wheel. . The stops form a,butments to resist

the steam when acting against the pistons—
they .are moved in and out by two cams of

a form. corresponding with the form of the

periphery of the piston wheel, and attached
to the samé shaft so that as the piston wheel

7o

rotates these stops or steam abutments shall

and yet form steam tight joints. _
On each side of the cylinder, I_th‘l;t is at

be moved in and out to follow the plstons '

s

each end, thére is an. annular pipe in con-

nection Wlth the steam pipe- and. condenser,

and each of these annular pipes communi-

cates with the steam’ ehamber by means of

three steam ports, that is one for each stop

80

or abutment and these ports are so located

shall open into the steam chamber on one

chamber on the other side of the stops.
this way there will always be one port on
each side of each stop

two - annular pipes  are eonnected each by

‘that those leading from one of the pipes |

side of each stop and those at the other end -
of the cylinder shall communicate with the

In

55

and as many at each

The

50

branch pipes with the steam pipe and Wlth._ .
the exhaust pipe, and in the branch pipes

‘there are sliding or . throttle valves so that

either of the annula,r pipes can be made to

connect with the steam or the exhaust plpe
to reverse the motion of the piston wheel.

ports are always in connection with the
steam, and so the exhaust

condenser or the atmosphere, so that as the
piston wheel rotates the steam is admitted
and discharged by the simple passage of the

By means of these annular pipes the steam

ports with the o

100

pistons by the steam and exhaust ports thus

‘dispensing with' the use o-f seper ate valves
for this purpose. = -
The nature of the ﬁrst pert of my mven-. -

105

tion consists in the use of four or more pis-

tons on the piston wheel and three or more

pistons and three stops with an equal num-
ber of steam and exhaust ports, or more in-

‘that proportion, the steam ports being ar-
ranged on one side of the pistons and the

_ e*{ha,ust ‘ports on the other that the rotation
of the pistons may open and close them al-

ternately to admit and discharge the. steam.
The nature of the second part of my in-

stops or abutments and steam and exhaust =
ports in the cylinder—that is to say four

110

115 .

vention consists in havmg all the steam

ports connected at one and the same time

120

with the steam pipe and all the exhaust
ports with the condenser, so that the engine

will take steam and exhaust from all of
these in succession by the mere rotation of
‘the pistons, thus avmdmg the necessity of

separate valves, _and this part of my in-

125

vention also consists in connecting all the

ports with the steam pipe and also with the
exhaust pipe, the said steam pipe and the

-sa,ld exhaust plpe bemg each prowded Wlth

180
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purpose of giving a slight play to the steps

10

15

20 |

25
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60

the rods (L) are connected with the cross

purpose of giving a slight pley to the stops |

(D?%) on each
side passing through the heads of the cylin-

above and below.
‘There are three ports (ILt)

cer, those on one side are lettered (E1) end
those on the other side are represented in

Fig. 4 of the drawings by dotted lines let- |

tered (D?). Supposmo' the piston wheel to
be rotating in the direction of the arrow A3,
the ports (El) are each in front of one ef
the sliding stops or abutments and are, in

~that condltlon the steam ports which admit

the steam to 1mpe1 the pistons in the direc-
tion indicated—at the same time the

the other head of the cy lmder act as exhaust
ports to discharge the steam into the atmos-
Jhere or into a condenser, In this way 1t
will be seen that with the use of four pistons
on one wheel, and three steam stops or abut-

ments in the cylinder, with the appropriate |.

and corresponding number of steam and ex-

haust ports, the steam is at all times acting |
on an amount of piston surface equal to two
of the pistons; at times, that is when one of
the pistons 1s passing one of the stops, the |

steam is acting on nearly the entire surface
of two plstons while the fourth is neutral,
and 1n other positions the steam acts on the

entire surface of one piston and on portions
of two others, mflhmg the whole equal to the

surface of two pistons, so that there 1is al-
ways & constant and equal pressure of steam
on the piston wheel which must of necessity
produce a constant and regular motion.

- All the ports (D?) open into an annular
pipe (K!) on one side, zmd the ports (E?*)
on the other side into a like pipe (E?).
These annular pipes are secured to the heads
(S, S,) of the cylinder by flanges and screw
bolts or In any other desired manner, and
they are both connected with the steam pipe
(G) by means of a branch pipe (G*), the
two ends of the branch pipe being connect-

ed with the annular pipes by means of

valve boxes (F*, F,) provided with. sliding
or throttle valves (not seen in the drawings)
operated by the valve stems (Q, Q,) that
pass thr 0110‘11 stufling boxes (T, T) and op-
erated by the arm of a rock shaft (O) thet
has a hfmdle (P,). In like manner these
annular pipes are both connected with the
exhaust pipe (H,) by means of a branch
pipe (H!) also provided with velves (U,
U,) the stems of which are attached to
screws (R) by means of loops (RY) th‘Lt
pass around the main shaft so that by

screw nut (R2,) the valves can be opemted

By this arrangement 1t will be seen that by

' elosmg the valve in the branch steam pipe

¢5 branch pipe on the opposite side that leads | cations ‘WIH be cleerly understood by engb_

that leads to the annular pipe (E?) on one
side and closing the valve in the exhaust

ports
(D) back of the stops, and made through

L 5,724

to the annular plpe (Ez) all the ports onone

side will be in connection with the steam pipe

‘and will therefore be the steam ports, while

all the ports on the other side will be in con- o

nection Wlth the exhaust pipe and therefore
‘will act as exhaust ports; but by reversing
‘these valves this condltlon of things will be

70

reversed and therefore the action of the en-

oine will be reversed.
resulting from this arrangement is that as

stantly

‘Another advantage

75

all the ports are on one side and are con-
in connection with the steam and

‘the others with the exhaust pipe the steam .

will be admitted to, and-discharged frem,?_ o

the engine by the passacre of the pistons
‘over the ports during their rotation, hence

80

the rise of steam and exhaust valves aré.en-
tirely dispensed with, and no more steam '

the passage of the pistons over them.

~will - be ‘exhausted than has been- employed_ o
“for the working of the piston, this being g5
due to the fact that the ports are closed by SN

From the foregoing 1t will be obkue that-'i_'-_’"
'1nsteed of using four pistons and three stops

or abutments and a corresponding number g

of steam and exhaust ports, that these num- -

bers may be increased so long as the number o
of pistons exceeds the number of stops, there = - °

being always a steam and an exhaust port

for each stop, one on each side thereof. And o
‘that instead of the annular pipes for con- .
necting each ‘set of ports either with the

steam pipe or with the exhaust that this® <

may be done by a separate chamber for each = -
‘port, the chambers of one entire set of ports

100
being connected by branch pipes into one;

and when so connected by chambers and

branch pipes instead of admitting steam on
one side of the cylinder and. e‘{haustmtr on
the other side, all the ports may be

plaeed

105 |

on one side, or on the perlphery of the cylin-

th]S

opposite sides of the steps or abutments—

der; in short any variation may be made in .
part of the arrangement so long as the =
principle of this part of my 1mfen‘r1011 isre- -
tained, which principle consists in having
all the steam ports in connection with the = -
| steam pipe at one and the same time, and in = -
Jlike manner with the exhaust ports, and also
in having the steam and the exhaust portson .

110

that is the one set in front and the other be-

hind the stops.

And also in having the two

sets of ports connected by branch pipes with -

the steam and with the exhaust plpes SO that = '
by the use of valves mn these pipes the direc-
tion of motion of the engine may be reedﬂy---

reversed

It 1s to ‘be observed alee that msteed of
cam grooves for working the sliding stops,

cam fillets embraced by the sliding rods at-
tached to the stops may be substltuted or - .
surface cams may be used with the ends of

120

'125_. o

the rods adapted thereto and kept thereon =

'by the tension of springs, but these medlﬁ-:ﬁ?i L
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two valves to shut off on either side for the

purpose of revefsing the action of the en-

oine. o -
The thlrd part of my invention consists
in operating or sliding’ the steam stops or

abutments by means of cams corresponding

in form with the periphery of the piston

wheel and attached to the shaft thereof so.

that as the piston wheel rotates the stops
shall be made to move 1n and out and rest
on the periphery of the piston wheel and

thus save the steam which would be Wasted-'

- 1f the cam were of a different form

16

 And, finally ~invention consists 1n
formmcr the plstons on the wheel by pro

]ectlons from its periphery produced by op _

posite tangent or. curved lines, when this 1s
combined with packing plates let 1nto a
oroove between the two tangents or curved

_llnes of each piston, the sald pa,ckmg plates
‘consisting of two side pieces and a middle

one, the latter being beveled at the ends to

| corlespond with equal bevels on the inner
‘face of the end ones so that when the mid-

25

~the 1nner

30

dle one is forced out by elastic packing or

SPrings within to force its outer face against

against the sides and periphery thereof and

-- thus render the joint steam tight.
- In the accompanying drawings- (A) 161:)—_..

resents the frame which may be made as
‘represented or in any form desu'ed to suit
purpose to which such engines may be

the
flpphed ‘To this frame is pr Operlv secured

the stmtlonarv hollow cylinder (D) by means

of flanges (X X) cast on the periphery

“thereof. The ends of the cylinder are pro-

40

45

90

60

65

vided with flanges (D* D) to which are se-
cured, by bolts, in the usual manner, the

heads or disks (S S,)

centers of which passes the main shaft (C)
that has its bearmos in boxes (B, B,) on the
frame, the holes in the heads (S, S,) of the
cvhnder being provided with stufﬁnﬂ boxes
(V, V,) to prevent the escape. of stean,
should any pass between the cylinder heads
and the rotating piston within. The inner
periphery of the cylinder should be as nearly

a perfect cylinder as can be, and to 1t 1s to be

accurately fitted the IOt‘Ltlnﬂ‘ pistons (Y, Y,
1?‘

are formed each by two opposfce tangents to

the circle of the wheel, the two tdnﬂ*ents not
being projected however far enoucfh to meet, |

but le‘wmw a concentric space between them
of oreftte]:' width than the thickness of the

%tops to be presently described, the line of !
this concentric space coinciding Wlﬂl the 1n-
The tangen-

ner periphery of the cylinder.
tial lines forming the pistons should how-

ever run by a nradual curve into the con-
centric line umtmﬂ* the two that they may ;_

carry

periphery of the steam chamber,
it shall at the same time force the’ -z‘,}:themf

Jknown mode of forcing out metallic p

through holes 3 in the |

Y,) four in number that project at equal

distances apart from the circle of the piston
wheel (F) on the shaft (C); these pistons

! pass the stops with the more fa,cﬂlty, .&1- ;
though in the drawings these lines are repre-
sented as forming angles at their intersec-

tion. A 1011g1tudmal radial groove is cut
out of each piston and in the middle thereof
in which is fitted the metallic packing (Z,

2,) formed in three parts.

so that it 1s at all times forced out against

the periphery of the cylmder with 1ts ends

70

The part (Z) -
hﬂs its outer .edge formed to fit the inner
pellphery of thﬂ cylinder and it rests on
springs («, a,) at the bottom of the groove

-'2}_5 o

beveled inward so that its. 1nner edfre 1S the

largest ; and at each end there is a piece (z)
80

whmh mn‘s down to a greater depth than the
piece (Z) and fitted to orooves in the pro-

jecting rims (0) of the piston wheel, the
inner faces of these two pieces are beveled o

the reverse of the ends of the main part, so

that when the main part is forced out, by
the springs, against the periphery

85
| of the |

cylinder the bevels on the ends thereof will

the end pieces also against the pe-

riphery of the cylinder and at the same time

force them laterally against the heads of the
cylinder, thus insuring steam tight joints on

all three of the sides. Instead of the Springs

elastic packing of any kind may be Sllb‘itl—
tuted to force out the metalhc packmo* of )

the pistons. =

- The steam 1s prevented from passing be-

90

95

tween the rims of the piston wheel and the
heads of the cylinder by means of metallic

packma rings (¢t ¢') fitted to annular OTOOVES
in the cylinder heads, the said rings being

forced in contact with the rim of the wheel
at all times by elastic packing or any other

ing,—in short other packmcr may be substlﬂ
tuted for the rings. | |

stops or abutments
dially in slots made for that purpose in the
cylinder. and at equal distances apart. The
heads of the cvhnder are grooved out as at

(A, AL,)

packed in the usual way, and outside of the

steain.

(J,) connected at the ends with rods (L L)
(that slide in guides (W, W
the frame) and provided at the lower end

aclk-

to receive the ends of the stops or
-abutments which slide- therein with joints

) attached to
120

100

) | | 105
‘The cylinder is pmwded Wlth three stea,m '

(I, I, I,) that slide ra-

110

cylinder the stops are each surrounded by a
‘stufling box (K,) to prevent the escape of
‘For the purpose of operating these
stops they are each attached to a cross head

115

with rollers (d, d,) that run in cam grooves

(N,) made 1mn two wl eals (Nl)

attached to

and carried by the main shaft-(C,), and the -

form of these cam grooves must so corre-
125

spond with the form of the periphery of the
piston wheel that as it (the piston wheel)

rotates the lower edge of the sliding stops
or abutments shall follow and be always 1n

contact with the periphery of the piston
For the

wheel to insure qtea,m tlght ]omts

130
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neers and therefore it 1s simply necessary to
mention them. ' _ -

What I claim as my invention, and desire
to secure by Letters Patent, 15—

Sliding the steam stops or abutments in

and out by a cam or cams outside corre-

sponding in form with the periphery of the
piston wheel, that the said stops or abut-
ments may follow the undulations of the
periphery of the piston wheel and remain
in contact therewith during the entire rota-

tion, substantially as described, thus avoid- :

ing the loss of steam and {he loss of the

action of the steam which takes place when

the cam is not thus formed, in this class of 15 -

rotary engines, or the injurious effects on
the piston and the stops or abutments when
forced out by the periphery of the piston
wheel. e IS

_ - HENRY G. THOMPSON.
'Witilesses: o _— e
- C. W. M. KELLER,
- A. P. BrowNE.
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