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UNITED STATES

PATENT OFFICE.

- CHARLES A. WRIGHT, OF PHILADELPHIA, PENNSYLVANIA.

' STEAM-ENGINE. R

SPECIFICATION formmg part of Letters ?a,tent No. 541 519, dated J une 25 1895

Applicatwn filed March 9, 1895.

Senal No, 541 128 (No model )

To a'JZ whom Tt may conce:rn
‘Be it known that I, CHARLES A. WRIGHT of

the city and county of Philadelphia, State of

Pennsylvania,haveinvented an Improvement
in Steam and Vapor Engines, of which the fol-
lowing 1s a spemﬁeatmn

My invention has reference to Stea,m and'

vapor engines, and consists of certain im-
provement% Whlch are fully set forth in the
following specification and shown in the ac-
companying drawings, whick form a part
thereof.

Heretofore it has been customary to build
multi-cylinder engines having their pistons
working in connection with a common crank
shaft, and in which the cylinders were ar-
ranged at an angle to each other and operat-

ing 1n connection with the single erank, or in |

which thecylinders were arranged in the same

‘plane with the shaft and operating upon dif-
ferent cranks set at an angle to each other.
It has been customary in these types of en- |

gines to employ slide valves, either made flat
or ¢ylindrical. In high speed engines of this
class great difficulty has been had from the

high surface speed of the valves relatively to
their seats, and also to the valve gear neces-

sary foroperating them. Furthermore,in the
practical use of engines of this class revers-

Ing gear have to a large extent been unsatis- |
faetory,in many cases failing to.act promptly

- with frequent mishaps to the launeh. Fuar-

35

- expansions at the will of theengineer.

40

thermore, engines of thisclass have been made

to work unde1 a fixed admission of steam and

were not suitable to operate under varying
Conse-
quently they were very wasteful when the

duty was light, such as oceurs after the boat

has been gotten under fully headway.

"My invention is designed to provide a con-
struction of an engine adapted to overcome
all of these objections, and I have secured

“theseimprovements after careful experiment.

45
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In ecarrying out my invention I provide
three eylinders arranged at an angle to each
other of one hundred and twenty degl ees, and
connect the pistons of the several cylmders
through their connecting rods with a common
cmnk upon the power shaft T0 the rear of

the cylinders I arrange a valve chest of large
diameter and (31['(3[11:1.1‘ through the face of
~which the steam ports from th_e eylinders are

arranged. Upon this valveseatIplace alarge
circular rotary valve having a large number
of ports for admitting steam to the eylinder
and for permitting the exhaust therefrom, the

| ports in the said valve being adapted to be

brought into line with the ports in the valve

seat.
valve cap which may hold the valve in place

‘upon its seat and at the same time supply live
steam to the valve, and has its ports approxi-

mately in line with the ports in the valve seat,
but capable of lateral adjustment relatively
thereto so as to vary the point of cut off when
desired. The cap of thevalvechesthasa port
through which steam enters and findsits way
into the valve cap, the connection between
the chest cap and the wvalve cap being by
means of a piston and cylinder connection.
In this manner, by the proper proportioning
of the parts, the requisite degree of pressure
may be secured to enable- the valve cap to
hold the valve positively to its seat and yet
avold excessive friction.
I am enabled to dispense with the use of
springs and also to make my valve closely ap-
proximate a balanced valve.
tion of the valve chest is formed into a cham-

‘ber communicating with the exhaust, and is

thus reversed in order with the usual custom.

‘Toinsure thecircular valve rotating, I employ
what may be termed a type of planetary gear

more specifically consisting of a pmlon upon
the ecrank shaft meshing with a pinion which
in turn meshes with an internal gear on the
valve. The pinion 1s also provided with a

| smaller pinion which in turn meshes with an
internal gear of smaller diameter than the

internal gearof the valveand which restsupon
the valve and is capable of rotary adjustment.

- From thisit will beevident that there will be a

By this contrivance-

55

Resting upon the circular valve is a

6o
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The main por-
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differential movement imparted by the vari-

our gears, and that while the pinions travel

‘around the pinion on the crank shaft, the

valve itself is only moved a.:fraction of

revolution for each complete revolution of'

the crank. In this manner the valve moves
slowly but posuwely, and hence 1t is not
subjected to excessive wear. Furthermore,
by simply adjusting the valve cap, the cut
off may be varied so as to work the steam
under any degree of expansion desired. By

operating the internal gear last above de-

95

100 .'




10

20

30

35

40

45

55

entirely about its circumference Wlth a series

6o of steam ports cand exhaust portsc” arranged

scribed the position of the valve may be
shifted in relation to the erank so asto make
theenginerun in the reverse direction. These

movements may be accomplished by meansof

a lever which when thrown in one direction
runs the engine backward, and when thrown

in the othe1 direction makes it move forward,:
each additional |

and vary its expansion by
movement in the last mentioned direction.
It is evident that the particular arrange-

ment of the eylinders or the cranks are im-
material, as my improved valve may be ap-

plied to any maulti-cylinder engine.

There are numerous detalls of improve-
ment employed in connection with the general
features of construction, and these Wlll be bet-

ter understood by reference to the accompa-

nying drawmgs, in which—

I‘lﬂ*ure 1 is a rear elevation of my improv ed
engine.
valve chest eap removed. Fig. 3 is a similar
view to Fig. 2 with the valve-cap and revers-
ing mtemal gear removed.
thIl‘Ll elevatmn on theline x xof Fw 1.
5 is an elevation of the Steam-va,lve

Fig.
Ifig. 6

is a cross-section of the steam-valve on the

line 7 . Fig.7 isa cross-section of the valve
on the line z z. Fig. 8is an elevation of the
valve-cap. Fig. 9 is an elevation of the re-
versing inter nal gear.
tion on the line ¢ ¢ of Fig. 4, showing the

safety-valve; and Fig. 11 is a modified Torm

Fig. 4 is a sec-

Fig. 10 is a cross-sec-.

Fig. 2 is a similar view with the |

of safety-valve ddapted to be used in place of |

that shown in Fig. 10.

A is the main castmﬂ-‘ of the engine and
may be of any suitable shape or conﬁwum-.

tion.

A’ are three cylinders arranged at an angle
of one hundred and twenty degrees with re-

spect to each other, thesaid cylmders having

pistons A* to whl(,h are hinged conuectmﬂ'?

rods A3 working upon a common crank shaft
3. It is quite ‘ovident that the three cylin-
ders might be arranged in any other suitable

manner 1f S0 deSIred as is well known in the

common practice of manufacturing multicyl-
inder engines.

plane and employ a single crank as such con-
struction 18 more dumble and permits the use
of a stronger erank shaft. At the rear of the
L}IIHdﬂl I arr ange a valve chamber E which
is circular in fm'm having a valve seat E’

through whieh the steam ports ¢ from the

outer ends of the cylinders A’ open.
C is a steam valve and is made circular in
shape and is provided near its periphery and

alternately. In my preferred form the said
steam ports extend transversely through the
valve, while the exhaust ports open into the
edge thereof as very clearly shown in Figs. 3,
3, 6 and 7. The valve chest has recesses ¢’

'11:1 its sides at the points where the steam Is
permitted to exhaust into the valve chamber

I prefer to arrange the (,ylm-j
ders at an angle to each other so as to be per-
mitted to place them in the same transverse

successively to the several cylinders.

h
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E. Resting upon the opposite face of tho

valve C and preferably holding it in position

upon the valveseatis a cap D whlch is clearly

70

shown in Figs. 4, 2 and 8. This cap has en- .

larged faces restmcr upon the valve and has
steam ports d opening through said faces in

alignment with the portse of the eylinders.

The said ports d are three in number corre-

| sponding to the number of cylinders, and

75

united at the center where they receive steam

in the manner to be now described.

F is the cap of the valve chest and is bolted

to the rear thpreof and receives steam from

the steam pipe F’ through the port f cast

therein, the said port extendmﬂ to the center
of the cap and opening into the central part
of the valve cap D through a ceylinder and

piston connection I1 which is clearly shown

in Fig. 4. |

F* is the ehhaust pipe leadmﬂ' f:om the in-
terior of the valve chest. It will now be seen
that steam enters the pipe F’, passes through
the port f, and thence thmuo‘h the ports d to
the valve, which by its ports controls the ad-
mission of the steam to the ports e of the cyl-
inders.
shown in Fig. 4 from the steam pipe F’ to the
lower cylmder A’. "As the valve C rotates,
the ports are so arranged as fo supply steam
In ex-
hausting, the steam passes from the cylinder

‘through the port e into one of the ports ¢ of

the rotary valve and thence into the recess
e/, thence into the valve cheqt and out by the
exhaust pipe K<

It will be observed that my improved

80
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‘The clear passage for this steam is

I10C

method of admitting the steam to the cylin-

ders enables me to make the valve C substan-
tially balanced and thereby secure its move-

ment with a minimum degree of friction.

This is ‘advantageous in a case such as the
present on account of the lar oe size of the
valve. In the partieular construction it is
only necessary for the valve C to make one-
twelfth of a revolution for each revolution of
thecrankshaft. Consequently provision must
be made between the crank shaft B and the
valve C to secure this slow movement. 1 will
now describe the mechanism which I employ

for this purpose and which experience has

shown me to be remarkably well adapted to
the purpose. ‘T'he Inner end of the crank
shaft B is supported in a bearing plate N
smtablv secured to the frame A of the en-
gine. T'o the rear end of the crank shaft 1s
seeured a pinionJ which iscapable of proper
adjustment. To secure the minutest adjust-
ment of the said pinion upon the crank shaft
I split the end of the shaft over which the
pinion is placed and screwin a tapered screw
b which expands the shaft and firmly locks
the pinion to it. In this manner I need mnot

be particular as to the exact location of the

teeth upon the valve as the most pelfect ad-
justment can be secured. The pinion J is
made of considerable length so as to offer a
long surface or bearing to  the pinion L which

TIO
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ineshes with said pinion J and at the same
time travels about it. . The pinion L iskeyed
upon a shaft K having at each end circular
The journal &£ at one end works .

journals k.
In an annular groove n in the bearing plate
N, the said groove preventing the outward
movement of the pinion at this end. The
other end of the pinion I. meshes with the
internal gear C’ on the valyve C. Alsosecured
upon the shaft KX is a smaller pinion M, and
this smaller pinion works in connection with
the internal gear I’ of a reversing frame I

~which is clearly shown in Figs. 4, 2 and 9.
“I'his reversing frame is provided with en-

larged flat surfaces or wings which rest upon
the surface of the valve and thereby secure

support. It 1s of the same diameter as the

valve chest and valve and consequently, as in
the case of the valve and valve cap D,is sas-
tained against lateral displacement by the
valve chest itself. - The valve cap D and the

reversing frame I are normally stationary,
.and 1t Is evident that as the internal gear I”

1s of smaller diameter than the internal gear

C’, and likewise the pinion M is of smaller
diameter than the pinion L, the rotation of
the pinion J must necessarily cause a posi-

tive rotation of the pinions L and M rela-

tively upon their own axes and at the same
timeabout the crank shaft and pinion J. In
the particular construction shown, the said
movements are intended to secure one com-
plete revolution of the pinions L and M about

the pinion J for every twelve revolutions of
the crank shaft B. The effect of this move-
ment Is to cause a corresponding movement

‘to the valve C. " As the gear M works against
the internal teeth of the reversing frame I,
there is a tendency to move that end of the-

shatt K toward theshaft B and thereby cause
excessive wear on the teeth, and ultimately

. the disengagement of theparts M and I. To

45
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prevent this, I.cause the journal % upon the

adjacent end of the shaft Kto rollin contact

with a roller bearing P which is journaled at

p to the valvecap D. By means of the bear-
1ngs 72 and roller bearing P the shaft K with

its pinions L and M are required to travel

positively about the pinionJ and at the same
parallelism with the

time maintain absolute
crank shaft B. |

Itis evident that toreverse the engine, some

provision must be made to cause a relative
shifting of the valve C with respect to the
position of the crank, and this is readily se-

cured by a slight movement of the reversing

frame I. To secure this movement, the re-

versing frameI is provided with a cam groove
v with which aerank ' engages, the said erank

being operated by a shaft R extending through

the cap F and provided with alever Sadapted

to be moved by the hand. It is evident that

1t the lever S be moved to theright, the crank

7’ will ecause a rotation of the frame I, and
with it the internal gear I’. The effect of

this is to turn the valve C backward a corre-
sponding degree so that the relative moment

changed relatively

justment for forward motion.

of bringing the ports ¢ and e in alienment is
to the position of the
crank, thereby causing the engine to move
in the reverse direction.: The eam groove 7
1s so arranged that a movement of the lever
S in the opposite direction or that to the left,
will not shift the reversing frame.I (if the
said frame be set in a normal position) for
the forward running of the engine.

T'o cause the engine to cut off and work ex-

pansively under different degrees of adjust-

ment, I provide the valve cap D with a cam
groove d’ similar to the groove ¢ but in the
reverse direction. Working with the said

-groove 18 arranged a crank r also secured to

7C

75

80

the shaft R, as is very clearly shown in Fig.

2. It is evident now that when the lever Sis
moved to the right, the ports d remain im-
mediately over the ports e, but the lead of the

valve is changed by the shifting of the frame

I so'that the engine runsbackward under full

head of steam. - When .the shaft R and the

cranks r, r’, are in the position shown in Fig.

2, the valve is in position to éause the engine

toran forward with a full head of steam. If

the lever S be turned to the right as if to re-

verse the engine it will move the valve in the
act of changing itslead of the ports intosuch
positions that the action of the steam on the
pistons will be balanced, and ‘hence the en-
gine will stop if the lever S is held for a mo-

ment intermediate of the forwird and revers-
ing positions. - B

To enable the engine to work expansively,

Do

93

100

it is only necessary to throw the lever S far- -

ther to the left, and this secures a movement
of the valve cap D in the same direction as

-the movement of the crank shaft B so as to

cause the valve to cut off the supply of steam
to the cylinders sooner or later according to
adjustment.
to move the frame I, the valve cap D remains
in its normal position and without eat off ad-
justment, and when the valve eap is moved
to produce cut off the reversing frame I re-
mains in its normal position or with the ad-
| . These two
parts never move simultaneously. -
Referring to Fig. 1 we see that the upper
part of the hand lever S moves over a sag-
ment I' which has upon it the words and po-
sitions for the stop, ahead and back move-
ments for the engine. The free end of the
lever S on the left hand side is provided with
a pivoted detent 8’ which catchesin a beveled
notch 7 in said segment when the lever S is
thrown to the left, thereby holding the lever
at the “ahead” position. The tendency of

further movement to the leyer under the or-

dinary running of the engine is to the left,

and consequently there is no tendency of the
lever being moved in the opposite direction,
and hence need not be secured against such
movement.  When the lever is moved to the

“stop” position ths engine comes to rest, and
then, of course, there isno tendency to move
the lever S. 'When it is thrown fully over to

When the lever S is operating

[cs

IO

I1R

120

125'

130




4

 the “back” position the tendency to move

IO

the lever is in the opposite direction, and
hence it remains in that position. If desired,

it may be locked in any of these positions by
‘theclamping nut 8% The segmentis, further-

more, provided with a series of notches 7
corresponding to the various points of cut off,
and when the detent S’ is adjusted to any of
these notches a corresponding degree of cut
off will be insured. These notches may be

- similar to the notech ¢ or may be rectangular.

2Q
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‘a condition of rest, the

The advantage of this contrclling device is
evident, for, assuming thatthe yacht was at
party in charge has
simply to move the lever S to the left as far

‘as it will go and the boat goes ahead with
full head of steam.

If there is any reason
for instantly reversing the engine, he has
simply to push the lever S fully to the right
as far as it will go.
either of these two extreme positions when
once moved to them. If the boat is moving
forward, and there is no occasion to change

the direction of running of the propeller the

engineer may then at his leisure adjust the
lever and the detent to any one of the ex-
pansion notches which he desires. Inany of
these, the lever S is locked against further
movement to the left, but should sudden

danger occur requiring instant backing of
‘the boat it is simply necessary for the engi-
neer to press the detent and lever to the right

as far as it will go and instantly the engines
will be reversed. It is clear, therefore, that
the most ordinary common sense alone 1s
necessary to fully control this engine, and

the controlling parts are always in such con-

dition that there is no.possibility of their be-
ing in any condition which might interfere
withinstant control. The mostignorant man
could not fail to control the engine at a mo-
ment’s thought. '

To prevent excessive action of steam upon
the valve cap D, I provide the port f with a
safety valve which isshown in Figs. 1 and 10.
In this construction, more clearly shown in
Fig. 10, the port f opens by a port f into the
interior of the valve chest, and, of course,
into connection with the exhaust I |
- G is a safety valve carried upon a spring
arm G, the tension of which may be adjusted

by an adjusting thumb screw g. By this

means any degree of pressure may be insured
upon the valve cap, and excessive or sudden
strain prevented. In place of the particular
construction just described, I may employ
that shown in Fig. 11 in which the central
portion of the chesteap F is provided with an
escape port O opening into the valve chest
and controlled by a safety valve Q, which
safety valve is pressed forward by a spring
Q’, the tension of which may be adjusted by
an adjusting nut and stuffing box-Q°. The

‘spindle of the valve extends to the outside of

the engine and terminates in a ball ¢ which
may be pulled if desired to relieve the press-

The lever will remain in

541,519

ure upon the valve, if from any cause instant

relief was necessary in starting.
I have described my most approved con-
struction for carrying out my invention, but

T do not wish to be understood as confining

myself to the details of said construction

‘herein described, as they may be modified or

varied in numerous ways without departing
from the spirit of the invention. |

‘What I claim as new, and desire to secure
by Letters Patent, is— -
1, In a multi-eylinder engine, the combina-
tion of a valve chest having independent ports
to each cylinder, acircular valve adapted to a
valve seat through which the cylinder ports
open and provided with a series of steam and
exhaust ports arranged in a circle, a valve cap
having steam ports approximatelyinline with
the ports in the seat of the valve chest for
admitting steam to the portsin the valve, and
cearing connecting the crank shaft with the
rotary valve, whereby the rotary valve makes
a fraction of a revolution for each complete
revolution of the erank shaft.

2. In a multi-eylinder engine, the combina-

tion of a valve chest havingindependent ports

to each cylinder, a circular valve adapted toa
valve seat through which the cylinder ports
open and provided with a series of steam and
exhaust ports arranged in a cirele,a valve cap
having ports approximately in line with the

ports in the seat of the valve chest, gearing

connecting the crank shaft with the rotary
valve whereby the rotary valve makes a frac-
tion of a revolution for each complete revolu-

tion of the erank shaft, and means for adjust-

ing the valve cap for the purpose of shifting
its ports relatively to the ports in the valve
seat for varying the degree of cut off.

8. In a multi-eylinder engine, the combina-
tion of a valve chest having independent ports
to each cylinder, a circular valve adapted to a
valve seat through which the cylinder. ports
open and provided with a series of steam and
exhaust ports arranged in a circle, a valve cap
having ports approximately in line with the
ports in the seat of the valve chest, gearing
connecting the crank shaft with the rotary

valve whereby the rotary valve makes a frac-

tion of a revolution for each complete revolu-
tion of the crank shaft, and means for forcing
the valve cap upon the valve with an elastic
pressure. . :

: 4. In a multi-eylinder engine, the combina-
tion of a valve chest having independent ports
to each eylinder, a circular valve adapted to a
valve seat through which the cylinder ports
open and provided with a series of steam and
exhaust ports arranged in a circle, a valve cap
having ports approximately in line with the
ports in the seat of the valve chest, gearing
connecting the crank shaft with the rotary

valve whereby the rotary valve makes a frac-

tion of a revolution for each complete revolu-
tion of the erank shaft, means for adjusting
the valve cap for the purpose of shifting its

FAS,
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ports reiativeljf_ to the ports in the valve seat

for varying the degrees of cut off, and means

forforeing the valve cap upon the valve with
an elastw pressure.
5. In a multi-eylinder engine, the (301]11)1[1.‘:1-

tion of a valve chest having 1ndepen_dent ports

to each cylinder, a oirc_ula,r valve adapted to a
valve seat through which the cylinder ports
open and provided with a series of steam and
exhaust portsarranged in a circle, a valve eap
having ports approximately in line with the
ports in the seat of the valve chest, gearing
connecting the erank shaft with the rotary
valve whereby the rotary valve makes a frac-
tion of a revolution for each complete revolu-
tion of the crank shaft, a steam port in the
casing of theengine for supplying steam, and
a c¢ylinder and piston connection between the

~sald casing and valve cap through which the

steam passes, whereby the steam is supplied to
the cap and the cap is held against the valve.
6. In a multi-cylinder engine, the combina-

tion of a valve chest havingindependent ports |

to each cylinder, a circular valve adapted to a
valve seat through which the eylinder ports
open and provided with a series of steam and
exhaust ports arranged in a circle, a valve cap

having ports approximately in line with the

ports in the seat of the valve chest, gearing
connecting the cerank shaft with the rotary
valve whereby the rotary valve makes a frac-
tion of a revolution for each complete revoln-

devices for adjusting the gearing for the pur-
pose of changing the lead of the rota-ry valve
to reverse the engine. |

7. In a multi-eylinder engine, the combina-
tion of a valve chest having independent ports

- to each cylinder, a circular valve adapted to a

40
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valve seat through which the cylinder ports
open and prmuded with a series of steam and
exhaust ports arranged in a circle, a valve cap
having ports approximately_in line with the
ports in the seat of the valve chest, gearing
connecting the crank shaft with the rotary
valve Whereby the rotary valve makes a frae-
tion of a revolution for each complete revolu-
tion of the-crank shaft, hand controlled de-
vices for adjusting the gearing for the pur-
pose of changing the lead of the rotary valve
to reverse. the engine, and hand controlled
devices for adjusting the valve cap for the

- purpose of varying the deﬂ'lee of cut off of

55 .
tion of a valve chest having independent ports

bo

- ports in the seat of the valve chest,

the rotary valve. -
8. In a multi-cylinder engine, the combma-

to each cylinder, a circular valve adapted to
a valve seat through which the ¢ylinder ports

open and pr_ovlded with a series of steam and

exhaust ports arranged in 4 circle, a valve cap
having ports approximately in line with the
gearing
connecting the crank shaft with the rotary
valve whereby the rotary valve makes a frac-
tion of a revolution for each complete revolu-
tion of the crank shaft, and hand controlled

i

i

the valve to make the engine run backward

and for adjusting the Valve cap to vary the
degree of cut off when the engine is running
forward -

9. In a multi- cylmderenﬂrme the combina-
tion of a'valvechest havingindependent ports
to each cylinder, a circular valve adapted to
a valve seat through which the cylinder ports
open and provided with aseriesof steam and
exhaust ports arrangedin a circle, a valve cap
having ports approximately in line with the
ports in the seat of the valve chest, gearing

connecting the crank shaft with the rotary

valve, whereby the rotary valve makes a frac-
tion of a revolution for each complete revolu-
tion of the crank shaft, and alever mechanism
for a,lterna,tely adJustmﬂ' the gearing or valve
cap for varying the lead of the valve and
point of cut off respectively and for holding
sald parts in their adjusted positions.

- 10, In a multi-cylinder engine, the combi-
nation of a valve chest ha_,vmﬂ' mdependent
portstoeach cylinder,acircular valveadapted
to a valve seat containing steam ports and pro-
vided with a series of steam ports arranged

1n a cirele about its axis, a valve cap having
ports _a,ppro_ximatelyin line with the ports in
‘therotary valve forcontrolling the steam pass-
ing thloufrh the steam va,lve, a steam supply
pipe commumnatmﬂ‘ by suitable ports with

the ports in the valve cap, gearing connecting

the crank shaft with the rotary valve whereby

the latter makes a portion of a revolution for
each complete revolution of the crank shaft,
means for adjusting the valve cap for the pur-
pose of varying the degree of cut off, and
means for holding the valve ca,p upon the
valve.

~ 11. In a multi-eylinder engine, the combi-
nation of a ‘valve chest having independent
ports toeach cylinder, a circula,r valveadapted
to a valve seat through which the cylinder
ports open and provided with a series of steam
and exhaust ports arranged in a circle, a valve
cap having ports approximately in line with
the ports in the seat of the valve chest, gear-

ingconnecting the crank shaft with the rotary
valve whereby the rotary valve makes a frac--
tion of a revolution for each complete revolu-

tion of the crank shaft, alever mechanism for
independently adjusting the gearing or valve
cap for respectively varying the lead of the
valve and pointof cut off, and hand controlled

devices forlocking the lever mechanismin its

adjusted positions for varying. the cut off of
the engine.

12. In & multl-cylmdel engine, the combi-
nation of a valve chest having independent

ports to each eylinder,a elrculax valveadapted

to a valve seat through which the cylinder
portsopen and prowded with a series of steam

l and exhaust ports arrangedin a mrcle, avalve

cap having ports apprommately in line with

the ports in the seat of the valve chest, gear-
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ing connecting the crank shaft with the rotary

valve whereby the rotary valve makes a {raec-

devices for alternately -adj usting the lead of | tion of arevolution for each complete revolu-
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iion of the erank shaft, a steam port in the | leading from the steam supply pipe of the en-

casing of the engine for supplying steam, and
a c¢ylinder and piston connection between the

said casing and valve eap through which the

steam passes, whereby the steam is supplied
to the cap and the cap is held against the

valve. | _
13. In a multi-eylinder engine, the combi-

nation of a valve chest having independent |
ports to each cylinder,a circular valve adapted |

to a valve seat through which the cylinder
ports open and provided with a series of steam
and exhaust ports arranged in a circle,a valve
cap having ports approximately in line with

the ports in the seat of the valve chest, gear-

ing connecting the crank shaft with the rotary
valve'whereby the rotary valve makes a frac-
tion of a revolution for each complete revolu-
tion of the crank shaft, a steam port in the
casing of the engine for supplying steam, a
cylinder and piston connection between the
said casing and valve cap through which the
steam passes whereby steam is supplied to
the ecap and the cap is held against the valve,
a safety valve arranged 1in said steam port to
relieve the said piston from excessive press-
ure, and means extending therefrom to the
outside of the engine casing whereby the said
safety valve may be adjusted by hand. |

14. In a multi-cylinder engine, the combi-.

nation of a valve chest having independent
portstoeachcylinder,a circular valve adapted
to a valve seat through which the cylinder
ports open and provided with a seriesof steam
and exhaust ports arranged in a cirele, a valve
cap having ports approximately in line with
the ports in the seat of the valve chest, gear-
ing connecting the crank shaft with the rotary
valve, whereby the rotary valve makes a frac-

tion of a revolution for each complete revolu-

tion of the crank shaft, a lever mechanism

- for alternately adjusting the gearing or valve
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cap for varying the lead of the valve and
point of cut off respectively and for holding
said ports in theiradjusted posilions,a piston
and cylinder device for producing a pressure
of the valve cap upon the rotary valve, and a
steam port leading from the steam supply pipe

~of the engine to the e¢ylinder last deseribed.

15. In a multi-eylinder engine, the combi-
nation of a valve chest having independent
portstoeacheylinder,acircular valveadapted
to a valve seat through which the cylinder
portsopen and provided with-a series of steam

and exhaust ports arranged in a circle, a valve

cap having ports approximately in line with

the ports in the seat of the valve chest, gear-

ing connecting the crank shaft with the rotary
valve whereby the rotary valve makes-a frae-
tion of a revolution for each complete revolu-
tion of the erank shaft, a lever mechanism for
alternately adjusting the gearing or valve cap
for varying the lead of the valve and point of
cut off respectively and for holding said parts

in their ad justed positions, a piston and eylin- |

der device for producing a pressure of the

gine to the cylinder last described, and a

safety valve arranged in said steam port to re-

lieve the said piston from excessive pressure.

16. In a multi-cylinder engine, the combi-.

nation of a valve chest having independent
ports to each eylinder, a circular valve adapt-
ed to a valve seat through which the cylinder
ports open and provided with a series of steam
and exhaust ports arranged in a ¢ircle, a valve
cap having ports approximately in line with
the ports in the seat of the valve chest, gear-
ingconnecting the ecrank shaft with the rotary
valve whereby the rotary valve makes a frac-
tion of a revolution for each complete revolu-
tion of the crank shaft, a lever mechanism
for alternately adjusting the gearing or valve
cap for varying the lead of the valve and
point of et off respectively and for holding
said partsin their adjusted positions, a piston
and cylinder device for producing a pressure
of the valve cap upon the rotary valve, a steam
port leading from the steam supply pipe of
the engine to the eylinder last described, a
safety valve arranged in said steam port to
relieve the said piston from excessive press-

ure, and means extending totheoutside of the

casing for adjusting the said safety valve.

17. In a multi-cylinder engine the combi-

nation of a valve chest having independent
ports to each eylinder, a circular valve con-
taining steam ports and adapted to a valve
seat through which the cylinder ports open,

| a valve cap adapted to supply steam to the
ports of the valve, and gearing between the
| erank shaft of the engine and rotary valve
consisting of a pinion secured upon the crank

shaft, an internal gear upon the rotary valve,
a pinion meshing with the pinion on the
crank shaftand internal gear of the valve and

{ree to travel about tlie erank shaft, a pinion
of smaller diameter rotating positively with

the pinion interposed between ‘the gearof the
valve and pinion on the crank shaft, and a
stationary gear into which the last mentioned
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pinion meshes for the purpose of producing

a differential movement between the several
parts and causing the valve to makea portion
of a revolution for each revolntion of the
crank shaft. | | |

18. In a multi-eylinder engine, the combi-
nation of a valve chest having independent
ports to each cylinder, a circular valve con-
taining steam ports and adapted to a valve
seat through which the c¢ylinder ports open,

a valve cap adapted to supply steam to the

ports of the valve, and gearing between the
crank shaft of the engine and rotary valve
consisting of apinion secured upon the erank
shaft, an internal gear upon therotary valve,
a pinion meshing with the pinion on the
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crank shaft and internal gear of the valve

and free to travel about the crank shaft, a

pinion of smaller diameter rotating positively

with the pinion interposed between the gear
of the valve and pinion on the erank shaft, a

valve cap upon the rotary valve, a steam port | stationary gear into which the last mentioned
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pinion meshes for the purpose of producing ! carrying the internal gear I’, jomna,ls k, k, ex-

a differential movement between the several .
parts and causing the valve to make a por-

tion of a revolutlon for each revolution of

the crank  shaft, and hand devices for ad-
justing the stationary gear 80 as to change
the lead of the valve relatively to the steam
ports. |

19. In a multi- eyhnder engine, the combi-
nation of a valve chest havmw mdependent
ports to each cylinder, a circular valve con-
taining steam ports and adapted to a valve

seat through which the eylinder ports open,

a valve cap adapted to supply steam to the
ports of the valve, and gearing between the
crank shaft of the engine and rotary valve
consisting of a pinion J secured upon the
crank shaft an 1internal gear C’ upon the
rotary Valve a pinion L, 1nterposed between
the gear C’ and the pinion J, a pinion M of
smaller diameter than the pin_ion‘ L and se-
cured to it, an internal gear I’ meshing with
the pinion M, a frame I carrying the internal
gear I’, and ha.na controlled devices for ad-
Jl]btl[]ﬂ" the frame 1.

20. In a multi-cylinder engine, the combi-
nation of a valve chest having independent
ports to each cylinder, a e1rcular valve con-
talning steam ports and adapted to a valve
seat through which the cylinder ports open,
a valve cap adapted to supply steam to the
ports of the Valve, and gearing between the
crank shaft of the engine and rotary valve
consisting of a pinion J secured upon the
crank shaft, an internal gear C’ upon the

rotary valve, a pinion L inter posed between

the gear C’ and the pinion J, a pinion M of
Smaller diameter than the pinion L and se-
cured to it,an internal gearI’ meshing with
the pinion M, a frame I car rying the internal
gear 1’, hand controlled devices for adjusting
the frame I, journals k, &, extending beyond

- the ends of the pinions I, M, an annular

45

guiden arranged about the cr ank shaft adapt-
ed to receive one of the journals %k, and a cir-
cular guide bearing P adapted to receive the
other Journa,l k,thesaid bearings being adapt-

ed to cause the pinions L M to travel about

~ and remain parallel to the crank shaft and

50

maintain connection with the other gears
without binding.
21. In a multi-cylinder engine, the combi-

nation of a valve chest having independent

~ports to each cylinder, a cirecular valve con-
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taining steam ports and adapted to a valve.

seat throuo'h which the c¢ylinder ports open,
a valve cap adapted to supply steam to the
ports of the valve, and gearing between the

erank shaft of the engine and 10ta,ry valve, a

pinion J secured upon the crank shaft, an in-
ternal gear C’ upon the rotary valve, a pin-
ion L lnterposed between the gear C’ and the
pinion J,a pinion M of smaller diameter than
the pinion L and secured to it, an internal
gear 1’ meshing with the pinion M a. Irame I

tending beyond the ends of the pinions L M,
an annular guide n arranged about the cmuk
shaft adapted to receive one of the journals

k, and a circular guide P adapted to receive

the other journal %, the said bearings being

adapted to cause the pinions L. M to travel

°

about the erank shaft and in connection with

the other gears without binding.
22. In a maulti-cylinder engine, the combi-

‘nation of a valve chest having independent

ports to each eylinder, a circular valve adapted

to a valve seat through which the cylinder

ports open and provided with a series of steam
and exhaust ports arranged in a circle, a valve
cap having ports approximately in line with

the ports in the seat of the valve chest, gear-

30

ing connecting the crank shaft with the ro-

tary valve whereby the rotary valve makes a
fraction of a revolation for each complete

‘revolution of the crank shaff, and hand con-

trolled devices for adJ usting the gearing for

the purpose of chan ﬂ'mg the lea,d of the 10tary |
valve toreverse the engine and for adjusting

the valve cap for the purpose of varying the
degree of cut off of the rotary valve, consist-
ing of a controlling lever S provided with a
detent device S/, a segment T for guiding the
sald hand lever and prowded with the notches
t, ¢, substantially as described, whereby said
hand lever may freely move in one direction
but not 1n the other without specml]y operat-
ing the detent device.

23. In a multi-eylinder engine, the combi-
nation of a valve chest having independent
ports toeach eylinder, a clrcula,r valveadapted
to a valve seat throurrrh which the cylinder
ports open and prowded with a series of steam

and exhaust ports arranged in a cirele, a valve

cap having ports apprommately in line with
the ports in the seat of the valve chest, gear-
ing connecting thecrank shaft with the rotary
valve Whereby the rotary valve makes a frac-

tion of a revolution for each complete revolu-

tion of the crank shaft, hand controlled de-
vices for adjusting the gearing for the pur-
pose of changing the lead of the rotary valve
to reverse the engine and for adjusting the
valve cap for the purpose of varying the de-
oree of cut off of the rotary valve consisting
of a controlling lever S provided with a de-

tent device S’, a segment T for guiding the
said hand lever and provided with the notehes,

t, t’, substantially as deseribed, whereby said

ha,nd lever may freely move in one direction
but not in the other without specially operat-

ing the detent device, and means for clamp-

ing the lever in any deﬁmte position upon the

seﬂ'ment desired.

In testimony of which mventlon I hereunto '

set my hand -
| CHARLES A. WRIGHT.
Witnesses: | |
- R. M. HUNTER,

- ERNEST HOWARD lIUNTER
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