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-

Application filed May 14, 1891. Serial No. 392,722,

1o all whom it may concern.: .
Be it known thatI, JOENV. Rice, Jr., a citi-

- zen of the United States, residing at Chester,

Lri

in the county of Delaware and State of Penn-

sylvania, have invented certain new and nuse-
Steam-Engines; and I do

tullmprovements in _
hereby declare the followin g to be a full, clear,

~and exact description of the invention, such
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as will enable others skilled in the art to which
itappertainstomake and use the same. |
My present invention refers to an improve-
ment in steam-engines belon ging more par-
ticularly to that kind or class known as di-
rect-acting engines,” the special typeorform

which this invention is designed to improve

upon being that embraced in my pending
application for Letters Patent, filed Novemni-
ber 4, 1890, Serial No. 070,316, the primary
object being to increase the speed so as to
provide a very high speed for the many uses
for which such an engine is indispensably

‘necessary;.and the present invention there-

fore consistsin the eenstruction, arran gement,

and combination of parts, substantially as

will be hereinafter described and claimed.
In the annexed drawings, tllastrating my

invention, Figure 1 is a horizontal section of

my improved engine. Fig. 2 is a right-hand
end elevation, as represented in Fig. 1, with
the pulley at that end removed, Fig. 2 is a
cross-section on the line v w0 of Kig. 1. TFig.
t is a side elevation of my improved en gine.
an enlarged cross-section on theline
Fig. 6 is a transverse section
I'ig. 7 is an en-

IFig. 5 is
y 1y of I'ig. 1. ‘
on the line =z z of Tig. 5.

larged cross-section on the line  x of Fig. 1.

40
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- A designates the cylinder,

I'ig. 8 is an end elevation, and Kig. 9 is a
cross-section, of one of the internally-ribbed
disks or sleeves. -
Similar letters of reference designate cor-
responding parts throughout all the different

figures of the drawings,

In the example of my engine, presented in
the drawings by way of 1llustration simply,
it being simply the

cylinder of an engine of the single-cylinder
direct-acting kind, said. eylinder being pref-
crably open-ended to the atmosphere, there
being at each end a suitable skeleton or other
frame arranged to support certain of the
mechanical parts, |

Midway or thereabout of the len gth of the

. consisting, preferably, of a flat

| the other side of the partition.

- through these ports,

465,099, dated December 15, 1891,
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| eylinder A is a transverse partition or dia-

phragm B. (See Figs. 1,3,and 4.) This par-
tition is suitably channeled or provided with

53 -

passages, so that there may be an inleton the |

top at 0, to which a steam-conveying pipe
may be coupled, and also there may be the
exhaust-outlets on cach side of the cylinder
atb’ b’. (See Fig. 3.) The steam which en-
ters the inlet b finds its way

tition B, as shown in dotted lines in Fig. 4,
sald ports being controlled by a valve B’ ,

to rotate by being provided with journals B2
B% having bearings in the partition B. (See
Fig. 3.) The exhaust likewise takes place
and therefore the valve
B’ regulates both the admission and exhaust

of steam. As shown in Fig. 4, it permits the

space on one side of the diaphragm I3 to
communicate with the steam-inlet for the
admission of steam and the space on the
other side of said diaphragm to simultane-
ously communicate with the exhaust - pas-
sages for the outlet of the exhaust-steam.
When the valve shifts, a reverse-condition
takes place and steam is allowed to enter at
| Secured rig-
1dly to the projecting ends of the journals 132
B* are short arms ¢ a, which are pivoted to
links o’ a’, (see Fig. 4,) extending longitudi-

nally in each direction toward the ends of the
cylinder, where they are pivotally connected

to arms ¢’ ¢/, which are secured on the ends
of horizontal shafts ce, supported in suitable
bearings at the enrds of the cylinder. (See
IFigs. 2 and 4.) These shafts ¢ ¢ are also Pro-
vided with short inclined rigid projections or
arms ¢ that lie in such a position as to be

struck by the projections 7 7 (shown in dotted

lines in Fig. 4) on the heads of the piston as
sald heads during their movements near the
ends of each stroke. The contact of the pro-

Jections f f with the projections ¢* ¢? at each

end of the stroke will, through the intermedi-

into the eylinder
-through suitable ports or passages in the par-

strip arranged

6o
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ate connections which T have described, op-

erate toshift the valve B’ and cut off and Sup-
ply the steamn in the proper manner. Of
course this is only one of many ways of op-
erating the cut-off and supply valve. I g1ve
1t simply as an example.

It is an easily-ar-
| ranged and inexpensive contrivance, and will

ICQ
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operate as successfully as other more compli- |
cated forms

which might be employed. It
will be observed, however, that the mechan-
ism employed in my other application above
referred to may be adopted in this, if de-
sired, or any other approved devices may be
<ubstituted for this here shown, including a
oovernor, if need be.

" Within the cylinder A 1is a double-headed
piston.
They are hollow and connected together by
tubular connection D, which may
be of any suitable length and diameter. This
tubular connection passes through an open-
ing in the center of the partition B, where a
suitable packing is provided to form a tight

joint.
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- grooved shaft E,

Referring to Figs. 1 and 5, it will be noted
ihat the hollow piston-heads C and C’ are also
connected togethier by small tubes or pipes J
J, located on each side of the central tubular
connection D. Said tubes J J are secured at
each end to the inner faces of the heads C
and C’, and they are also rigidly connected
to or formed integral with the flat plates or
webs j j, which connect them horizontally with
the tubular connection D, all as represented
clearly in Fig. 3. It will thus be seen that
the hollow piston-heads C and C’ are con-
nected together by the large tube D, the
<maller tubes J J, and the connecting plates
or webs 7 7, and that all these parts move
through suitable openingsin the central frans-
verse diaphragm, which openings are Prop-
erly packed,
prevent the escape of steam, Each of the pis-
ton-heads C and C’ is provided with an out-
side cover G. Through the tubular connec-
tion D, as also through both the piston-heads
¢ and C’, passes a longitudinal spirally-
which is supported at each

~ end in bearings in the end frames of the cyl-

T 45
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inder.

Thisshaftis preferably provided with
collars next to its bearings to prevent endwise
displacement, and the said bearings are pretf-
erably screwed into the frames, as shown 1n
Fig. 1.
and ¢/, which run in opposite spirals from

each end of the shaft and meet and cross at

‘he middle of the shaft, said middle portion
being provided with both spiral grooves, SO
that both of the internally-ribbed disks or

‘gleeves may traveloverthis part. The tubu-

1ar connections J J areemployed for the pur-
yose of inclosing the horizontal parallel rods
I I, which form a part of the reversing mech-
anism of the engine. These rods 1 I are
preferably square in cross-section, as shown.
They are supported at each end in suitable
bearings in the end frames of the cylinder,
and at those points are arranged so as to pro-
vide neat journals, which can turn nicely 1n
their bearings, SO as to
canvenient oscillation of the shafts whenever
it is desired to partially rotate them. These
shafts are provided at points inside of the
cylinder-heads with devices

¢ and ¢’ denote the piston-heads.

idly

direction.

so that there is a tight joint to

The shaft F has the spiral grooves e

permit an easy and

| pair of rings being situated In op
arranged 1o en- | elined positions, as shown..

oage the movable arms belonging to the

clutch-rings, which are located within said
piston-heads, and accordingly the vibrations
of the rods I I operate to tighten or loosen
the cluteh-rings, all as will be hereinatter
fully explained when we come to describe
the construction and function of said rings.
The adjacent ends of the rods ITI at one
end of the eylinder, as shown in Figs. 1 and
2, are provided with the rigid arms 1’ T,
which are connected together by means of
the link 12 I3 designates a hand-lever rig-
connected to the end of one of the rods
I and immovable relative to the arm 1’, con-
nected to the end of said rod. |
; designates a notched sector, which 1s
adapted to be engaged by a catch g on the
hand-lever I3. LeverI®isintended to occupy

either the position shown in full lines in Kig.

70
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9 or that shown in dotted lines in said figure. -

When it occupies the position shown in full
lines, then the several parts of the engine will
be arranged so as to rotate the shaft Ein one
When the hand-lever I2 is in the
position shown in dotted lines, then the sev-
eral partsof the engine willhave been changed

or reversed, so that the shaft K will be driven

in the opposite direction. 'T'hus it will be
seen that the engine canbe simply and easily

QC
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reversed at any time by simply manipulating

the hand-lever 1? in the proper manner. The
main shaft E is preferably
end with a band-wheel E” and at the other
end with a pulley E-

Within each of the holloﬁf piston-heads C

and €’ is an internally ribbed or feathered

“hloek” or “sleeve,” “disk” or “nut,” as it may
he indifferently termed, which surrounds the

horizontal shaft E and has its ribs in engage-

ment with the grooves of said shaft. These
blocks or sleeves are preferably of a eylin-
drical or disk form. One of them is shown
in elevation in Fig. 8 and in section in Fig. 9.

provided at one

10O
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H designates the eylindrical internally-ribbed

disks, which preferably have the sleeve-like

extension i, which projects within the tubular

connection D. Iusideof the disk isaspiralrib

7/, and thisisin engagement with the grooves
¢ and ¢’ of the shaft E, as the case may be.
Within each of the hollow piston-heads are
also two clutch-rings L L, which encircle the
disks H H and at times tightly grip the same,

‘while at other times they relax their hold and

are loose thereon. 'When one or the other of
each of these pairs of clutch-rings is gripped
upon its disk, then as the piston advances the
result of the rectilinear movement of the disk
will, owing to its engagement with the shaft,

115
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cause thelatter toberotated. When the disk

is clutched by neither of the encircling clutch-
rings, then as the piston moves forward the
said disk will rotate idly. Adjacent to each

of the rings L is a lever K, which occupies a
position preferably parallel to a tangent of
the ring I, the levers K belonging to each -
posite in-
Thering Lissplit

130
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or divided at one point,and the two contigu-
ous ends thereof are enlarged, one of them

forming a shoulder I? and the other forming

the enlarged extension 1., which is pivoted
within a slot cut in the curved end of the ad-

Jacent lever-arm IX,which end of thelever-arm

~1s provided with a hook-like projection K,

10

which depends behind the stop or shoulder
L% so that whenever the said lever-arm I{ is
properly moved to accomplish such a result
the shoulder 1.*> will' approach nearer to the
end L/, and thus the two contiguous ends of
the split ring- will be brought close together,
and consequently the ring will clutch tightly
upon the disk which it encircles. Whenever

the point KX’ is moved more or less from be-

20

235

hind the shoulder 12 then the resiliency of the
spring metal of the clutech-ring will cause the
shoulder I.* to recede from the part 1’, and
thus the ring will lie loosely upon the disk
which it encircles. Each of the lever-arms
K is provided at its lower end with a slot %,
on one side of which is a series of a greater
or less number of teeth, forming a rack %’
On each of the horizontal rods I within the

~ hollow piston-heads is located a short Seg-

3C
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ment gear,sleeve,or tube N, whose teeth I are
adapted to engage the teeth of the rack L’
on the inner edge of the slot'% of the arm I<.
It will thus be seen that as the rods I T ro-

tate, the teeth / being in engagement with

the teeth &/, the result will be to actuate the
arms Iy, -
Mdesignatesaflat spring bent into the form
of a loop and having one end riveted to the
ring L, while the opposite end is riveted to
theadjacentportion of thelever K. Further-

~more, another flat spring m, secured on the in-

side face of the cover of the piston-head or
to some other convenient part, bears upon
the upper pivotal end of the lever K, as shown
in Fig. 5. All four of the cluteh-rings are
constructed similarly, and adjacent to them

are four lever-arms IS, constructed in the

manner that I have specified, all the parts
being equipped for servicein the manner that
I have just indicated. o
When the rods I I oceupy the position
shown in Fig. 1, with the lever-handle I°in
the position indicated, then it will be observed

by referring to Fig. 5 and also to Fig. 7, both

of which are cross-sectional views-and look
inwardly upon thearrangement of the clutch-
ring within the piston-heads, how the said
clutch-rings are disposed for operation at this

time. It will be seen that one cluteh-ring in
each piston-head will be in its operative posi-

tion while the other is in its idle position—

that is to say, one of the levers K (the right- -
‘hand oneshownin Fig. 5) willbeu p—and thus
the ends of the clutch-ring separated and the
- cluteh-ring idle, while the other lever KX—
that is, the'left-hand one in Fig. 5—will be
down, which will cause the ends of the .cor-
responding clutch ring to be close together

and nearly in actual contact.. Also, by refer-

7

hand lever K is down, and consequently the
ends of the corresponding eclutch-ring are
close together, almost in actual contact, 1f not
quite, and thus the said clutch-ring is in op-

‘erative position, while the other clutch-ring

having the lever-handle K (shown at the left-

3

hand of Fig.7) is so arranged in consequence

of the elevation of said lever thatits ends are
separated, and therefore the cluteh-ring  is
idle. Therefore,lookingagain atFig.1, we see
thattheleft-handclutch-ringinthe right-hand

‘piston-head—that is, the piston-head (/—is

1n operative position, while the right-hand

clutch-ring in piston-head C’is in itsinopera-

tive position, and that the left-hand cluteh-

ring in the piston-head C is in operative po--

sition, while the right-hand clutch-ring in the
piston-head C4s in its inoperative position.

Having thus finished fully the description

of the construction and arrangement of all
the several parts of the engine and having

add a few words relative to the exact opera-
tion of the engine when it is doing actual

.75_._ |

o

‘Indicated in some measure the mode of its -
Pprocedure for practical operation, I will NOw

Q0

work. Suppose, for instance, that the piston

1s moving toward the left, in the direction

shown by the arrow in Fig. 1. We have al-
ready seen that the reversing mechanism is
so placed that the left-hand. cluteh-rings -in
each piston-head are in operative position
while the right-hand cluteh-rings are in their

inoperative positions. These cluteh - rings

have been so placed that the contiguous ends
near the gplit in each one are almost in con-

tact, although not quite so. Now as the pis-

ton starts to move in the direction shown by
tlle RI‘I‘OW ill F]g‘. 1 “;]]e; tendene}r Of the diS]{

or nut encircled by the left-hand ring in pis-

ton-head C’ will be to rotate in consequence

of its connection with the shaft; but such ro- -

tation will beincipient merely, because at the

first impulse the disk nut or block will act fric-

tionally on theinside of said left-hand ring in

' such a manner astocause the contiguous ends
thereof adjacent to the split to be thrown to

gether and quite into contact, or nearly so,

whereby the ring will bind upon the disk,

clamping or gripping the same firmly and pre-

venting rotation, so thatinstead of having the -

disk rotate the forward action of the piston
will cause the shaft to rotate. The Spring
bearing upon the top of the left-hand ring
assists in. elamping it frictionally upon the
disk, and the more work the shaft has to per-
form the more the friction and the tighter
thie. grip. It will be evident that when the

disk is clamped to the ring the tendency will
then be for the disk toturn the said ring and

1ts arm around with it; but the bolt or rod
that liesin the slot in the arm prevents this,

of the clatch-ring. 8o mueh for the position

95
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125

and the said slot at the bottom of the lever- -

arm admits of the tightening or loosening 'r3o

and action at this time of the disk within.the
left-hand clutch-ring of piston-head C’. Now

ring to Fig. 7 it will be seen that the right- | observe the simultaneous position and action
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of the disk or nut which is encircled by the
Jeft-hand ring within piston-head C. Said
nut being located on the reversely-cut spiral

of the shaft will manifestly have a tendency

to rotate in a direction contrary to that of
the rotation of the disk of which we have
just been speaking. Such reverse rotation
will not, however, produce the same clamp-
ing effect upon the encireling ring as 1S pro-
duced by the rotation of the other disk, be-
cause it will cause the disk or nut to act fric-
tionally on the inside of the ring in such a
manner as to throw the contiguous ends at
the splitin the ring away from each other: or,
in other words, to keep themn separated, there-
by keeping the clutch -ring loose and un-

clutched upon the disk during the entire re-.

ciprocation of the piston.

Having now observed the operation of the
parts during the first reciprocation of the
piston to the left, we proceed to notice 1t dur-
ing the next reciprocation toward the right
hand. When the piston begins this return-
stroke in the opposite direction, the disks or
nuts, being made to movein the opposite di-
rection rectilinearly from what they were be-
fore, will of course rotateor have tendencies
to rotate in directions opposite to what they
did before. The result will be that the nut
or block which is encircled by the left-hand
clutch-ring in piston-head C will, instead of

revolving idly, become the active actuating

~ agent for the shaft during this stroke, be-

35 P
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cause revolving, as it does, in a direction op-

it will cause the encircling ring to cluteh or
orip it tightly, since the contiguous ends at
the split in said ring will be drawn together
and the friction of the block on the inner pe-
riphery of the ring will bind ring and block
together; also, it will be noted that the disk or
nut which is encireled by the left-hand clutch-

ring in piston-head C’ will now revolve idly,

 its direction of rotatioun not being the proper

45

one to cause the clutch-ring to bind friction-
ally thereon. In this way the shaft during
the successive reciprocations of the piston

~ will be rotated continuously forward orin the

55
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same direction. |

Whenever it is desired to reverse the direc-
tion of rotation of the shait H, the operator
can lay hold of the handle I’and shiftitover
into its other position, and the result will be

to bring the other clutches which have here-

tofore stood idle into action, they being the
right-hand clutch-rings in both piston-heads,
and therefore the result of their operation

will be to revolve the shaft E in the other di-

rection. |

Many changes may be madein the construc-
tion, arrangement, proportion, size, &c., of the
various parts of my improved engine without
departing from the invention, and I reserve
the liberty of varying the construction in its
details to suit the exigencies and demands of
different cases. |

osite to what it did during the other stroke ;

!

i

i said blocks,and- arms to which sald clutch--
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Obviously the impelling power in my eh-
oine may be steam, air, gas, or any other fluid
or liguid. | |

Having thus described my invention, what

I claim as new, and desire to secure by Let-

ters Patent, 18— .
1. In an engine having a spirally-grooved
shaft, which is rotated by means of an annu-
lar surrounding reciprocating piston 1inter-
mittently elutched to or connected therewith,
the piston having two hollow heads united by
a tubular connection, substantially as de-
seribed. B |
- 2. In an engine, the linear reciprocating
piston having two hollow heads joined by a
tubular connection, in combination with the

eylinder, the spirally-grooved rotary shaft

passing axially through the piston and its
tube, and means for intermittently making
connection between the piston and the shatt,

whereby the latter is rotated by the recipro-

cations of the former, substantially as de-

sceribed.

3. In an engine, the combination of a cyl-
inder, a double-headed piston whose heads are
hollow and have a tubular connection, a spi-
rally-grooved shaft passing through the pis-

ton, and a disk or block and a clutch-ringin

each piston-head.

4. In an engine, the combination of a cyl-

inder, a piston moving therein having hollow

‘heads connected by a tubular connection, a

grooved shaft passing through the piston, a
circular block or disk having an internal rib
or feather, whereby it is permanently con-
nected to the grooved shaft, and a split ring

pivoted to an arm connecting with the piston-

head, whereby the circular block is elutched

and intermittently prevented from rotating
‘and caused to impart arotation tothe grooved

shafts. |

5. In an engine, the combination of a cyl-
inder, a double-headed piston whose heads
are hollow and have a tubular connection, a

shaft provided with oppositely-ranning spiral

orooves and located through the piston, in-
ternally-ribbed blocks or disks located within
the piston-heads and permanently connected
to the grooved shafts, and a pair of split rings
in each piston-head encircling the aforesaid
blocks or disks, said rings being pivoted to
movable arms, and being adapted to clutch

the disks for the purpose of preventing them

from rotating and causing a rotation fo be
imparted to the grooved shaft, substantially
as described. B -

. 6. The combination of a c¢ylinder, a double-
headed piston whose heads are hollow and
have a central tubular connection and also
two other tubular connections on each side of
the central one, a grooved shaft running
through the central tubular connection, rods
running through the side tubular connections,
a block or disk within each head engaging
the grooved shaft, clutch-rings surrounding

30
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7. The combination of

cluteh said block

465,099

rings are pivoted, sald

arms being engaged | having internal ribs which connect them with

by the aforesaid rods, substantially as de- | the spiral shaft which runs through the pis-

seribed. | ~
a cylinder, a double-
headed piston whose heads are hollow, a
grooved shaft having grooves running in op-
posite spirals, a cireular block or disk I1, with-

in each head engaging the grooved shaft,and |

a cluteh ring or

_ rings L, divided at a certain
point In their

circumference and adapted to

c or disk I, substantially as
lescribed, - |

8. The combination of a steam-cylinder
having open ends and a central transverse
partition, a piston havin g hollow heads which
are connected by means of a central tubular
connection, said heads being situated on op-
posite sides of the central partition and the
sald tubular conneetion working through an

opening in the central partition, a spirally-

- grooved shaft running through the tubular

30

connection, and means for connecting the
atoresaid piston - heads to this spiral shaft,
consisting of clutch-rings encircling circular

‘blocks or disks, which are permanently con-
‘nected to the grooved shaft and intermit-

tently connected in this
head, together with
suttable manner to supply the steam, sub-
stantially as deseribed.

J. The combination of
having open ends and a

way to the piston-

central transverse

- Dartition, a piston having hollow heads which

35
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- tubuiar connection, the reversing - rod run-

45
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are connected by means of a central tubular

connection and two side tubular connections,

sald heads being situated on opposite sides
of the central partition and the side tubular

~connections, and a joining-wel on each side

of the central connection between it and the

side ones, all working through an opening in
‘thecentral partition, together with a spirally-

grooved shaft running through the central

ning through the side tubular connections,

and means for connecting the aforesaid pis-
‘ton-heads to the central spiral shaft for the

purpose of revolving 1t, substantially as de-
seribed. |

10. The combination of a steatn-cylinder, a

piston having two hollow heads connected by
a central tubular connection, and two side

tubular connections, a grooved spiral shaft
running through the central connection, re-
versing-rods running through the side tubn-
lar connections and provided within each
head with geared sleeves, the cirecular disks

or blocks internally ribbed to engage the |
- spiral shaft,

a divided clutch-ring in each
head encireling said disk, and a movable arm
pivoted to said cluteh-ring and engaged by
the aforesaid gear-sleeve on the reversing-
rods, substantially as described.

11. The combination of a steam-cylinder

with the piston having two hollow heads ¢on- .

nected by a tubular connection, circular

a valve operated in any

& steam-cylinder

ton, a pair of cluteh-rings within each head
encireling thesaid blocks or disks,and an arm
pivoted to each of the said clutech-rings and
engaged at its other end by
substantially as described. | |

12. The combination of a steam-cylinder,
a piston having hollow heads connected by
a central tubular connection, the spirally-
grooved shaft E, running through said Pis-
ton, the internally-ribbed disks H, sitnated
within the nhollow heads and permanently

connected to the shaft X, and the clutch-

rings L, within the hollow heads and encir-

cling the disks H, together with the arms K,

pivoted to said clutch-rings and operating, as
specified, to cause said rings to cluteh or to
release their hold, together with the revers-
ing-rods which operate to govern the posi-
tion of the levers IX, substantially as de-
scribed. - | o |

- 15, The combination of a cylinder, a piston
moving therein having hollow heads con-
nected by a tubular connection, the inter-
nally-ribbed disks I, the grooved shaft K, to
which said disks are permanent] y connected,
the ring L, encircling the disks within the
hollow heads, said rings having at one end

vhe extension I.” and at the other the shoul-

der 12 a lever-arm K, pivoted to the exten-
sion I.” of the ring I, and having a depend-
ing projection K’, operating against the
shoulder 1.2, said lever K being slotted, so
that a rack connection may be provided with
& reversing-rod which
stantially as described.

14. In an engine, the combination of a eyl- -

inder, a piston working therein, a spirally-
grooved rotary shaft passing axially through
the piston, a disk, block, or similar deviece,
and a clutch-ring for intermittently making

connection between the piston and the shaft,

substantially as desecribed.

15. In an engine, the combination of acyl-

inder, a piston moving thereon having hollow
heads econnected by a tubular connection, a
grooved shaft passing through the piston, a
block or disk on the shaft, and a split ring
for

rotation to the shaft. | |

16. The combination of a eylinder, a piston
therein, a grooved rotary shaft passing axially
through the piston, a clutch-ring, and an in-
termediate device within the ring. engaging
the grooved shaft, the intermittent clutehin &
of which ring upon this device makes con.
nection between the piston and shaft, sub-
stantially as described, I

17. The combination of a cylinder, a piston
therein, a spirally-erooved rotary shaft pass-

ing axially through the piston, a cylindrical

disk or nut encireling the shaft and having

an Internal spiral rib whieh is in engagement

blocks or disks located within said heads and 4 with the spiral grooves, and an encireling

a reversing-rod,

clutching the said block, so as to cause.
the reciproeations of the piston and impart a
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split clutech-ring for making conneetion be- | plishing this intermittent clutch, _substan-f- |
tween the piston and said disk, substantially | tially as described. | | 10

as described. In testimony whereof I affix my signature in
18. In an engine having a spirally-grooved | presence of two witnesses. .

¢ shaft which is rotated by means of an annu- | JOHN V. RICE, Jr.
lar surrounding reciprocating piston Infer- VWitnesses: | |
mittently clutched to or connected therewith,  HEexNRY 5. PRICKETT,

and a circular split clutch-ring for accom- | ITARRY G FIRTH.
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