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To all whom & may concern:

Be it known that we, LEWIS C. WORRON
and ABRAHAM VANDERBEEK, citizens of the
United States, residing at Hartford, in the
county of Hartford and State of Connecticut,
have invented an Improvement in Multiple-
Cylinder Engines, of which the following isa
%pemﬁeafmon

This engine is to be driven by ﬂmd ander

presqure—such for example, as water under
pressure or steam or air—and in this engine
there are usually four eylinders in a circular
range, the pistons in which act outwardly in
succession against a crank-pin head to rock
the same around a universal center formed
by double trunnions at right angles to each
other, so that the crank-pin describes a circle

~and n‘wes rotation to the erank -pin disk and

20

30

main shaft.

Previous to this invention four eylmder%
have been made.use of and a ¢crank-pin frame
or head to give motion to a shaft, the eylin-

ders being in a circular range and the pistons

acting outwardly against the erank-pin head,
there being mtelmedlate connecting - rodcs

with balls d,t the ends. |
" This invention is made with reference to

obtaining more reliable bearings for the re-
Speetwe parts and for giving motion to the
valves in a peculiar manner, as hereinafter

set forth and claimed.
~ In the drawings, Figure 1 1s a partml lon- |

agitudinal section at 1 1 and Fig. 2 is a simi-

35

40

R0

-of the eccentric.

far section at 2 2, Fig. 3, thmugh one of the
cylinders and the valves. FKig. 318 a cross-
section of the valve-shaft and an elevation of
the valve-seats at the end of the cylinder.
Fig. 4 is a face view of the two valves cross-
ing each other, with the eccentric-block and
the crank- shaft in section. Fig. 5 is an end
view of the cylinders with the connecting-
rods and trunnion at one side in section.
Fig. 6 is a detached view of the balance-plate.
Fig. 7 is a side view, and Fig. 3 an edge.view,
Figs. 9 and 10 are similar
views of the dog. Fig. 11 shows the second
sleeve, Fig. 12 the reversing-sleeve, and FKig.

13 a cross-section of the reversing devices.

The main shaft A is supported in the head
B, there being a suitable sleeve or bearing 0

within the opening in the head B and around

g

the main shaft A, so that the parts can be set
up in case of wear, and upon the end of the

shaft A toward the engine is a balanced

crank-disk C, oneside of thiserank-disk being
sufficiently h'ea,vy to counterpoise the erank-
pin and parts that are connected with it.
The crank-pin D receives around it the box
d, which is received into an opening in the
balanced crank - disk, and this box d goes
around with the balaneed crank - disk a,nd
main shaft and the crank-pin is within the

55

6o

box, and hence there is a turning action of -

the cmnk -pin within the box as the box goes

around with the disk.

It is to be understood that the erank -pin
always occupies an angular position to the
main shaft and at the box d the crank-pin
describes a circle; but the crank-pin in so
doing rocks upon a universal joint, and the
crank-pin head D’ is formed as a spider or

series of arms extending out from the ecrank-

pin and correspondmcr in number to the

number of the cylinders employed in the en-

gine, and we remark that thedrawings repre-

| sent four such eylinders, and there are four

arms to the crank-pin head the cylinders be-

75

ing represented at E as contammﬂ' the pis-

fons F, between which and the crank -pin
head are the connecting-rods G, which are
advantageously made with balls at their
ends entering similar-shaped boxes or bear-

ings at the ends of the crank-pin head and

within the pistons, respectively. Some of
these parts have before been made use of;

but in the present instance the crank-pin and
head are rocked upon double trunnions, so as
to move in any direction, there being a trun-
nion-frame H, having trunnions A, project-
ing at opposite sides into the trunnion-bear-
ings I, that are secured by the bolts 2 ¢* to
the end or flanges e between the cylinders E,

and this trunmon frame has through the mld—

dle part a mortise for the crank-pin, D to pass -
through, such crank-pin being enlarged at

80
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this point to receive through it the pin J,
that projects beyond the crank pin 1tself
forming trunnions, one at each side of Lhe
crank-pin, which trunnions are within holes
or openings in the trunnion-frame H and are
at right angles to the trunnions / of the
Hence the crank-pin will swing in

frame

100
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one direction upon the pin J and the trun- ] ders, and through this eylinder-head are the

nion-frame H will swing in the other direc-
tion upon the trunnions i. lence thecrank-
pin is connected to the cylinderend ina very
5 reliable wmanner, and the trunnions present
extended wearing-surfaces, and there is no
risk of the trunnions upon the crank-pin
causing any of the parts to bind. Hence the
motion of the crank-pin and its frame re-
10 ceived fromthe action of the pistons issmooth
and reliable, and the trunnions of the crank-
pin and its frame are easily lubricated, and
none of the parts are exposed to undue wear
or liable to injury.

The eylinders in the circular range are cast
integral with the flanges ¢ and with the in-
wardly-projecting eylinder e', Fig. 1-——that is,
between the ¢ylinders—and within which the
end of the crank-pin describes a cirele and
20 acts upon the crank &k of the valve-shaft K,

and this valve-shaft I is axially in line with
the main shaft A, and for convenience of
construcetion or repair the valve-shaft K is
within a removable bushing 11, which is
25 driveninto the casting that contains the main
cylinders & and the other parts that have
been and are hereinafter described.
Between the head B and the flanges of the
cylinders K there isaremovable case L, which
30 may be in one or two pieces, bolted, respec-
tively, to the flanges of the ¢ylinder and to
the head B, and there is in this case I, an
opening and a removable cover [, by which
access can be had to the chamber, in which
35 the crank-pin and crank-disk revolve, for re-
pairs and for the insertion into the chamber
thus formed and which is tight of lubricat-
ing material, such as oil, by which the re-
spective parts are constantly lubricated in
40 consequence of the crank-pin and crank-pin
frame dipping into.the oil as the parts re-
volve, and it will be understood that oil can
be supplied from time to time, as may be nec-
essary for the perfect lubrication of all the
parts at this end of the engine. It some-

I5

times happens that water may pass into this |
chamber with the oil, or there may be a vapor |

generated in consequence of the heat of the
engine, and it is necessary to allow this vapor
50 to pass off, so as to prevent any accumula-
tion of pressure. With this object in view
there 1S an opening through the flange or
head e*, that connects the cylinders, com-
municating with a pipe e? that leads down
55 and around the crank-shaft bushing and
opens at the under side of the engine at 10,
Kig. 9, where a cock or other device may be
provided for allowing the escape of fluid un-
der pressure from the chamber in which the
6o crank-pin revolves.

At the back or valve end of the casting
containing the cylinders E there is a plate
forming the valve-seats, terminating advan-
tageously with a circular edge, upon which

65 rests the edges of the valve-chest M, and this
valve-chest is advantageously circular and

bolted onto the casting containing the cylin- |

ports to the cylinders for the admission of
the fluid under pressure and the exhaust of 7o
the same, and the cylinder-head forms the
valve-seats, and the valves and devices for
driving them are constructed as hereinafter
described..

Thevalve-shaft K passes through the valve-
chest, and upon it is the dog N, Figs. 9, 10,
which dog is split and provided with a screw
n, whereby it can be clamped upon the valve-
shaft in the proper position, and there is an
eccentric O, which is around the valve-shaft
and 1s connected to the dog by the pin o, and
there 18 in the eccentric an opening for the
valve - shaft, which opening is larger than
such shaft, so that the eccentric can be swung
upon the pin o, and thereby brought into the 83
desired position for giving more or less motion
to the valves, and where the engine is to run
only in one direction the opening in the eccen-
tric need only to be at one side; but where the
engine is to run in either one direction or
the other the opening in the ececentric must
extend across, so that the eccenftrie can be
moved Into the desired position, according to
the direction of rotation of the main shafs.
Around the eccentric is an eccentrie-block P, g5
having a circular central opening to fit the
eccentric, and a rectangular exterior outline,
and there are two valves Q and Q'. EKach
valve has a central opening corresponding in
width to the bloeck P, but the length of the
opening crosswise of the valve is greater than
such block in order that the block may slide
in this opening by the movement of the ec-
centrie, and the valve Q' isatright angles to
and resting upon the valve Q, and the valve-
seats in the surface of the cylinder-head are
adapted to the valves—that is to say, the
valve Q slides upon a transverse seat and
the valve @ slides upon the valve Q and also
uapon the transverse seats, one at each.side of
the valve Q, which seats are upon the same
level as the surface of the valve Q—and in the
valves Q and Q' are the ports 12 13 14 15.

In the valve-chest M there is a central open-
ing through which the valve-shaft K and
parts connected therewith pass, and a head
R covers the end of the chamber, which be-
comes the exhaust-chamber, to which a pipe
R’ is connected, and around the opening in
the partition M' of the valve-chest is an an-
nular groove receiving a ring p? resting
against the platep, with springs 16, that tend
to press the surface of the plate against the
outer surfaces of the valves Q and Q’, and
this plate and ring form a separation between
the steam-chamber and the exhaust-chamber
as well as pressing the valves to their seats,
and 1t also serves to balance the valves so
that the steam or air pressure will not force
the valves unduly upon their seats, it being
understood that the partsthat arein contact
are ground steam-tight, but move freely one
against the ovther. 'The surface of the plate
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95, and it is also made with a depression in
which the valve Q' slides, so that the sur-
faces of the balance-plate rest upon the valve
Q' and also upon the portions of the valve Q
that extend beyond the edges of the valve Q'.
The balance-plate covers the valves at one
side, and they rest upon the seats at the other

side, and the pressure of the steam or air does

not tend to produce undue friction or wear,
and the slight pressure on the back of the
pressure-plate simply acts to keep the pa,rt-s
together.

The ports in the respectwe valves are to be
made with reference to the proper admission
of the fluid-pressure to the respective cylin-
ders, and each valve has through it the ports
17, which allow the exhaust b0 pass off.

Tn startingupanenginedifficulty frequently
arises from the water of condensation in the

cylinders, and to allow the same to pass out

of the steam or valve chest we make use of a
tubular plug », in which there are holes cor-
responding to holes passing from the valve-
chest through the walls thereof to the cylin-
drical opening containing the tubular plug r,
and the portion of the castmu* in which this
tubular plug r 1s received may have a pipe at

one end to convey away water, and a handle

at the other end upon the tubular plug gives
opportunity to turn such plug into a position
for allowing the water of condensation to es-
cape thr ough the same or to close such open-
ings as soon as the parts become sufficiently
warm to prevent condensation. Of course
this tubular plug. will not be needed where
atmospheric air or gas under pressure 18 made

use of.

From the foregoing description it w111 be ap-
parent that the shde-vcﬂveq act in succession
with the reapeetwe eylinders and the end of
the valve thatis moved inward allows the fluid
under pressure to pass from the valve-chest,
into the cylinder, and the corr esponding port
at the other end of the valve, which 18 moved
outward, (see Fig. 2,) acts as a passage for
the fluid from the ¢ylinder throagh the ports

" to the exhaust, and in consequence of the

50
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lead that is given to the eccentric and block
in their action upon the respective valves
the onecylinderisacting by the pressure upon
the crank-pin while the oppositecylinderis ex-
hausting, and the eccentric causes the valves
to act in sucecession with the cylinders, so
that the pistons are projected and give mo-
tion' to the crank-pins successively, the op-
posite cylinders being open 1o the exhaust,

so that the pistons are returned to the back

ends of the cylinders. If the engine is to be
rotated in an opposite direction it is only
necessary to move the eccentric so that the
lead thereof in its relation to the erank-pin
is in the opposite direction, and hence the ro-
tation will be reversed. In order, therefore,

to give motion to the eccentric and reverse
the action of the engine, the devices next de- |
scribed are made use of, and 1t will be ob-
served that where the eccentne is in an in- l

il

termediate position 1t does not give motion
to the valves and the engine will stop, and

we avail of this condition to move the eccen-
tric so that its center coincides more or less .

nearly with the center of the valve-shaft for
lessening the amount of motion given to the

70

valves, and consequently the amount of fluid-

pressure exerted in the cylinders, thus using

75

the eccentric and valves for regulating the

amount of fluid-pressure admitted to the ¢yl-

inders,and consequently the amount of power

developed in the engine, according to the load
that has to be moved. |

o

Around the valve-shaft K is a reversmﬂ*— |

sleeve S, having a pin 18, Fig. 12, that passes
into a notch
and this reversing-sleeve S can be turned
around the valve-shaft, and in so doing the
eccentric will be moved either from one posi-
tion to the other for reversing the direction
of motion of the engine, or else the eccentric
can be moved to give more or less throw to the
valves, and thereby regulate the amount of

19, Kig. 7, in the eccentric O,

Qo

fluid-pressure admitted to the cylinders, and

| in this reversing-sleeve are the inclined slots

20, receiving the pins 21, that pass through
the second ;sleeve T, and there is a yoke-
sleeve U around the second sleeve T, and this
second sleeve T is slotted longitudinally at
22, B
the longitudinal slot 22 and into the inclined

slots 20 in the reversing-sleeve, and there
may be slide-blocks on these pins to unify the
Hence when the yoke-sleeve U 1s

wear.
moved endwise of the valve-shaft, together
with the pins 21, the pins and sleeve cannot

turn in relation to the valve-shaft, because

the ping 21 are in the longitudinal slots 22;
but these pins 21, passing into the inclined
slots 20, give a turning motion. to the sleeve
S, and in so doing swing the eccentrie O upon

‘the pin 0 and cause the eccentric to be re-
versed in its position to the valve and crank-

pin and head, or else theeccentricis brought
more nearly to coincide with the center of the
valve-shaft, and thereby lessen the throw of
the valve, and this yoke- sleeve U has agroove
in it addpted to receive the pins or fork of a
slider V, which can be operated by hand or
by a lever in any convenient manner, the

o, 11, for the pins 21, that pass through

95

[00

(o5
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115

slider passing advantageously through the

head R of the exhaust-chamber. |
By the foregoing devices the engine may be

run with full pressure and power or it may

be maintained in motion and exert a less
power, the pressure being lessened in conse-
quence of the valves havmﬂ' a smaller move-
mendt.

We do not limit the present improvement
to any particular character of valve, but we
have shown in Figs. 2 and 4 the valves as
having bars or cross-pieces 24 between the
mlet—porb and the exhaust - port, and each
cross-piece 24 is narrower than the port leag-
ing into the cylinder. IHence the fluid-pres-

sure will be admitted into the cylinder by the

end of the valve clearing the port into the

I20

125

130
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cylinder, and when the valve is moving in | ing L and the group of cylinders connected

the other direction the ecross-piece 24 does
not interfere with the exhaust, because the
fluid under pressure passes up through either
5 of the ports through the recess 25 to the ex-
haust by the port 17 in the valve, the bar at
the end of the valve and the bar 24 prevent-
ing the steam or fluid pressure passing direct
to the exhaust. Kach recess25in the plate p
to coincides in position to one of the ports lead-
~ing into the cylinder.

~In Fig. 2 the valve Q'is shown as just com-
meneing to admit steam to the lower cylinder
E, and the exhaust to the opposite or upper
eylmder 1s fully open and so remains during
the further movement of the valve in fully
opening to admit steam, and in moving in the
opposite direction the supply of fluid is cut
off before the piston reaches its full outward
movement and the exhaust is opened, as
shown at the upper part of valve Q', Fig. 2.

A jacket mmay be employed around the cyl-
inders, as indicated at Y, to inclose the cyl-
inders and more or less of the T valve-chest, so
as to retain heat when the engine is used
with steam.

We claim as our invention—

1. Acirculargroupofeylindersand pistons
within the same and connecting-rods, in com-
bination with the main shaft and e¢rank con-
nection thereon, a erank-pin and erank-pin-
head connection between the crank of the
main shatt and the connecting-rods of the
pistons, a trunnion-frame having trunnions
at its ends and mortised for the passage of the
crank-pin, a pin passing through the crank-
pin atright angles tosaid trunnions and hav-
ing projecting ends passing into bearings or
bosses on the trunnion-frame, substantially
as specified.

2. Acircular groupof ¢ylinders and pistons
within the same and connecting-rods, in com-
bination with the main shaft and cerank con-
nection thereon, a crank-pin and erank-pin-
head connection between the crank of the
main shaft and the connecting-rods of the
pistons, a trunnion-frame having trunnions
at 1ts ends and mortised for the passage of
the crank-pin, bearings for said trunnions se-
cured to the casting of the group of cylinders,

L5

20

25

30

40

45

50

a pin passing through the crank-pin at right

angles to said trunnions and having pmmet-
inrg ends passing into bearings or bosses on
t;he trunnion-frame, Substantmlly as speci-
fied.

3. T'he combination with the circualar group
of cylinders, their pistons and connecting-
rods, the main shaft and its crank, of the
crank-pin and crank-pin head, trunnions pro-
jecting from said crank-pin, atrunnion-frame
mortised for the passage of said crank-pin
and having trunnions projecting at right an-
gles to the trunnions of the crank-pin and
bearings or bosses upon sald trunnion-frame
receiving the trunnionsof the crank-pin, sub-

stantially as specified.

55

60

to said casing, said cylinders being closed at
one end and having the flange ¢ and head e*
at the open end of said cylinders, of a pipe
e* formed with the head ¢!, one end of said
pipe opening into the chamber formed by
the casing L, and the other end of said pipe
openiug into the atmosphere, substantially as
specified.

5. The combination in a multieylinder en-
gine havinga cireular groupof eylinders, their
pistons and connecting-rods, a main shaft,
crank, a crank-pin having trunnions and
crank-pin-headconnection between saidcrank
and connecling-rods, of a universal joint for
sald crank-pin composed of a trunnion-frame
mortised for the passage of the c¢rank-pin,
trunnions uponsaid frame, and bearings upon
sald frame at right angles to said trunnions
for the trunnions of the crank-pin, substan-
tially as specified. |

6. In an engine having a circular group of
four cylinders and a head at one end of the
cvlinders and .ports through the head, the
combination therewith of a crank-shaft, an
eccentric and two valves crossing each other
and having central rectangular openings that
are longest erosswise of the valve, and a block
surrounding the eccentric and occupying the
openings in the crossing valves so that one
eccentric gives motion to both erossing valves
for the four eylinders, substantially as set
forth.

7. The combination in an engine with the
circular group of four e¢ylinders, of a head to
the cylinders having two sets of valve-seats,
the one set being adapted to receive a valve
for two opposite cylinders and the other set
of seats on the level of the top of the valve
and a second valve crossing the first valve
and acting with the ports of the other two
cylinders, an eccentriec and valve-shaft for
giving motion to the valves, substantially as
set forth.

8. The combination in an engine with the
circular group of four evlinders, of a head to
the e¢ylinders having two sets of valve-seats,
the one set being adapted to receive a valve
for two opposite cylinders and the other set
of seats on the level of the top of the valve
and a second valve crossing the first valve
and acting with the ports of the other two
cylinders, an eccentric and valve-shaft for
giving motion to the valve, a valve-chest and
balance-plate between the valves and the
chest, substantially as set forth.

9. The combination in an engine with the
circular group of four cylinders, of a head to

the cylinders having two sets of valve-seats,

the one set being adapted to receive a valve
for two opposite cylinders and the other set
of seats on the level of the top of the valve,
and a second valve crossing the first valve
and acting with the ports of the other two
cylinders, an eccentrie and valve-shaft for
giving motion to the valve, a valve-chest

4, The combination with the head B cas- | aud ba,]a,nee plate between the valves and
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the chest, an exhaust-chamber adjacent to | valve-shaft and mechanism upon the valve-

the valve-chamber, there being an opening
through the balance-plate for the exhaust
from the valves and cylinders, substantially
as set forth. -

10. The combination in an engine with the
circular group of four cylinders, of a head to
the cylinders having two sets of valve-seats,
the one sef being adapted to recelve a valve
for two opposite cylinders and the other set
of seats on the level of the top of the valve,
and a second valve crossing the first valveand
acting with the ports of the other two cylin-
ders, an eccentric and valve-shaft for giving
motion to the valve, a valve-chest and bal-
ance-plate between the valves and the chest,
an exhaust-chamber adjacent to the valve-
chamber there being an opening through the
balance-plate for the exhaust from the valves
and eylinders, a ring and springs in an annu-
lar recessin the valve-chest acting againstthe
surface of the balance-plate to make a tight
joint between the valve-chamber and the ex-
haust-chamber, substantially as set forth.

11. The combination in an engine with the |

circular group of four cylinders, of a head to
the eylinders having two sets of valve-seats,
the one set being adapted to receive a valve
for two opposite cylinders and the other seb
of seats on the level of the top of the valve,
and a second valve crossing the first valveand

acting with the ports of the other two eylin-

ders, an eccentric and valve-shaft for giving
motion to the valve, and a dog elamped to the
valve-shaftand forminga connection detween
the same and the eccentric, substantially as
set forth. |

12. The combination in an engine with the
cirecular group of four eylinders, of a head to
the cylinders having two sets of valve-seats,
the one set being adapted to receive a valve
for two opposite cylinders and the other set
of seats on the level of the top of the valve,
and a second valve crossing the first valveand
acting with the ports of the other two eylin-
ders, an eccentric and valve-shaft for giving
motion to the valve, and a dog clamped to the
valve-shaft and a pin connection between the
dog and the eccentric, the eccentric having
an opening for the valve-shaft to pass through
large enough to allow the eccentric to be ad-
justed and means for adjusting the position
of the eccentric in relation to the valve-shatt,
substantially as set forth.

13. The combination in an engine with the
circular group of four cylinders, of a head to
the cylinders having two sets of valve-seats,
the one set being adapted to receive a valve

 for two opposite cylinders and the other set

60

of seats on the level of the top of the valve,
and a second valve crossing the first valve and
acting with the ports of the other two eylin-
ders, an eceentric and valve-shaft for giving
motion to the valve, and a dog clamped to the
valve-shaft, and a pin connection between the
dog and the eccentrie, there being an opening

in the eccentric for the free passage of the | sleeve S with inclined slots surrounding the

shaft for moving and holding the eccentric in
the desired position to the valve-shaft for giv-
ing tothe valves by thesaid eccentrica greater
or less motion, substantially as set forth.

14. 'The combination in an engine with the
circular group of four cylinders, of a head to

the ¢ylinders having two sets of valve-seats,

the one set being adapted to receive a valve
for two opposite eylinders and the other set
of seats on the level of the top of the valve,
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and a second valve crossing the first valve

and acting with the porfs of the other two cyl-
inders; an eccentric and valve-shaft for giv-
ing motion to the valve, and a dog clamped
to the valve-shaft, and a pin connection be-
tween the dog and the eccentric, there being
an opening in the eccentric for the free pas-
sage of the valve-shaft and mechanism npon
the valve-shaft for reversing the position ot
the eccentric and thereby reversing the direc-
tion of rotation of the engine and for holding
the eccentric in the position to- which it i3

moved while rotating with the valve-shaft,.

substantially as set forth. _

15. Thecombination withthecirculargroup
of eylinders open at one end and having a
head for closing the other ends of said cylin-
ders, valve-seats and ports in said eylinders,
of pistons and connecting-rods, a main shaft
and crank, a crank-pin and crank-pin-head

connection, a trunnion-frame receiving the

crank-pin, a valve-shafi parallel with the axes
of the eylinders, a crank on the valve-shaft
receiving said erank-pin, an eccentric moved
by said shaft, two valves crossing each other
and operated by said eccentric and a valve-
chest at the end of said group of cylinders,
substantially as speecified. |

16. The combination in a multicylinder-en-
oine with two crossing oppositely- moving
valves and their seats, and means for actuat-
ing said valves, of a balance-plate grooved
across the face to receive the adjacent moving
valve, a ring-frame behind the balance-plate,
and springs acting upon the ring-frame to

press the same and the balance-plate forward

and the valvesto their seats, substantially as
specified. |
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17. The combination in an engine having a

circulargroup of cylinders, a valve-shatt cen-
tral between such cylinders, a dog secured to
said shaft, an eccentric upon the valve-shaft

pivoted to said dog, two valves crossing each

other and acted upon by said eccentrie, a
sleeve surrounding the valve-shaft and hav-
ing a pin entering a notch in the eccentric
and means for actuating said sleeve so as to
change the position of the eccentric, substan-
tially as specified. |

18. The combination in an engine having a
circulargroup of e¢ylinders, a valve-shatt cen-
tral between such cylinders, a dog secured to
said shaft, an eccentric upon the valve-shaft
pivoted to said dog, two valves crossing each
other and acted upon by said eccentric, a
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valve-shaft and havinga pin entering a notch
in the eccentric, a sleeve T surrounding the

‘sleeve S and having horizontal slots, a yoke-

sleeve U having pins passing into the slots of
the sleeves S and T, and means for actuating
the yoke-sleeve, substantially as specified.
19. The combination in an engine with a
circular group of four parallel cylinders their
pistons and connecting-rods, and a head at
one end of and common to all the eylinders
and having valve-seats and ports through the
seats, of two valves having ports therein, said
valves crossing each other and fitted to slide

r
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upon sald valve-seats and to progressively
admit steam to said cylinders, said valves 1g
moving in a plane parallel with the head of
sald eylinders, and means for actuating said
valves, substantially as set forth. |

In witness whereof we have hereunto set
our signatures this Ist day of October, 1898. 2o

LEWIS C. WORRON.
A. VANDERBEEK.

Witnesses:
RALPH M. GRANT,
W. W. GRANT.
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