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I’o a// w 7(()/71, TE gy corieeriv:

e it known: that T, Jomx \’ lxI(,L Tx .y
cm?'en of the United %tatex residing xt Ches-
ter, in the .county of DOLL\\' are fmd State of
Penmylvnnm have invented certain new and
ngeful Improvements in Steam-Engines; and
1 .do hereby declare the following to e afull,
clear, and exact dosmlptxon of the invention,

-siieh aswill enable others skilled in the art to

whwh itappertainsto make and use the same.

Thisinvention relates to an improvement:

in steam-engines, and more-particularly to
that Kind.or cldss known as “direct-acting,”
1L‘% object being to provide an engine whereb)
mth 2 simple orfr‘unz,auop casy action, small
sx/e, light weight, few parts, and !‘h(‘ﬂ‘) and
cconomical 1'1mn111gdhxﬂ hetficiency and areat
rapidity of operation may he Oevelopul, and
Lhe invention consistsinthe construction, ar-

fangement, and combination of parts, sub:
stantially as'will be llcrematter deseribed and
claimed. ‘

JIn’the (ume\ed dx,mmgs,
invention, I igure 1 is a plan view of my im-
proved ¢gine in partial horizontal section
on' the llne i yof Wig. 3. Fig. 2 is a vertical
lonwltudmal section oi 1110 same on the line
2 of Fig. 3. Fig. 3 is 'a left-hand end ole-
vation of the engine as represented in g, 2,
IFig. 4 ig'a mos,‘sectlmm.l inner elev
of ¥ig. 1. Iig. 5 is a horizontal
sgetion on the line yyof Lw '3, it being simi-
lar to Fig. 3; but showing tho partsin a dif-
forant, 1(\1&11\’@ position, the enging bmn" re-
versed. Fig. 6 is a right- hand elu’dtu)n of
i g, 71is
an ele\' ation of the interior of one of the pis-
ton-heads. Tig. 8 is an”elevational view of
ong side of one of the rateheét-disks.” Fig. 9
is an elevational view of the other side of said
Fig. 10 is a view of the intev face of
ono of the viston-head covérs. - Fig. 11 is
cnlarged de

ratehet-disks on the line ¢ ¢ of FFigs & L]ld 9.
213 is @ transverse seetion on: tm linew
Fig. M is a pm'“‘)ectl\ovxe\v of one
of-the stop- blncl\s g 15 is a eross-section
of the same on the hno ss ol Fig/ 16, Fig.

15 represents a-front view of oune of these'
- blocks and two reverse sectloual edge \'le\v
e

g.

J]\(‘H on the line 7 £ of Ihe front viea.

illust ‘ating my .

an’
ailsection onthelme wwof Tig.,
2.0 Fig. 12 14 an enlarged seetion of one of thej

]7 is a'detail horizontal section showing the
parts i a position ditfcrent from what they
aceupy in Figs. 1 and 5. Tig. 18 is a plan
view of the engine, pmt Tin sectlon.
Similar lettm’s of referance designate corre-
sponding parts throughout all the different

figures of the drawings.

“In the example of my engine presented in
the drawings by way. of 1llu<;lr<1t10n A desig-
nates the: (*yllndm' of an engineof the smszle-
eylinder’ direct-acting type, said cylinder A
being open-ended to the atmosphere, there
bcme, at eachend a suitable skeleton or other
frame arranged to snppm b certain of the me-
chanical parts.

Midway of thelength of the eylinder A isa
tmn‘:x msepm‘tltmum diaphragm B3. (SeeFigs.
2 and 5,and especially the detail view in bw
13T his partition 13 is
ov provided with passages, so that there may
be.an inleton the top at b and exhaust-out-
lets on each side of the eylinder at b’ ¥, all of
which is clearly shown in Fig: 13.- The steam
whieh enters the passage b finds its way into
the Cslmdm‘ through suitable ports-or open-
ings.in the partition B, as’ shown - in Fig.

said ports being controlled by a valve B/, con-

| sisting, prefer lbly of a flat strip ar mwed to
| rolate by bulug provided with journals B2 B3
ation on |

having bemm“s in the partition. - 1 hee\hansb
likewise dkes place through these ports, and
therefore the valve 13/ reg nldtes both the ad-
mission and exhaust of steam.  As shown in
Fig. 2, it permits the spaze on one side of the

suitably ch&nneled‘
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diaphragm to communicate with the steam- -

inlet for the admission of stean and the space
on the other side of said diaphragnito simul-

taueously communicate with the exhaust-pas-
sages for the, outlet of the exhanst- steam.

90

‘When‘ the valve shiifts, a reverse. c¢ondition -

alkes place and
the other side

Within the ey
piston.

Cand{ uenmethop{ ton-heads, which are
hollow md areconnected together bv atubeD,
of suitable length and dmme‘rer Phis tubn—
lar connec tlon passes threugh a perforation
inthe center of the partition L, a stuffing-box

steam is allowed to ente
vhie pd:tmon

being’ prowded toform a tight fitand prevent
: Ieakane during the L'eclpxoeatory movements
of Lhe pi%tow

}Lach of the px%ton—headb ¢ and

at’

linder A is a doub]o hoflded
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C’ is provided with a cover-plate G, remov-
ably secured thereto by means of bolts or any
other suitable devices. An outer face view
of one of the plates G is shown in Fig 4, and
5 an inner face view in Fig. 10. These covers
are provided with a pair of oblong openings
G’ G’, through which play the beveled pro-
jections on thestop-bloeks,whose construetion
. and function will be presently explained.

‘1o On the outer face of the covers G is a spring
.+ Q, carrying a pin which projects through an
opening in the cover and enters a hole in the
stop-block. This spring serves as a catch to
hold the stop-block from being displaced.
15 The tension of this springis easily overcome
"~ when the block is shifted. Said bleek has two
holes,asseen in Fig. 14, so that the pin may en-
gage one of them when the block is in one po-
sition and the other when the block.is in the
20 otherposition. The mere shifting of the block
operates to disengage the pin therefrom, inas-
- much as the spring which carries the pin is
of an easy tension, and therefore, the move-
mentof the block is amply sufficient to throw

25 the pin out of the hole, ‘
Inside of each of the piston-heads C and ¢’
is loosely located a ratehet-disk, which has
‘the function of “a clutch for connecting the
Ppiston atthe proper time with a rotativeshaft
30 in such a manner as to impart a movement
~ to the latter, which in turn transmits motion
to the valve. In Fig. 12 one of these ratchet-
disks is shown enlarged in a detaii view, and
in Fig. 11 its position within the piston-head
35 is disfinetly illustrated. F indicates these
ratehet-disks, there being one of them in each
head. They each havea sleeve I, which lies
within the tubular connection D, said con-
nection being provided with interior stops d,
40 against which the inner ends of the sleeve
may abut. The periphery of the disk is pref-
erably inclined or beveled on each side, as

shown, and for a purpose which will soon ap-

pear. Each disk on its face adjacent to the

45 sleeve H is formed with a circular ratchet or
circular series of teeth or indentations f, said

- " teeth or indentations being formed within a
" circular groove, so that they lie below the sur-
faceof the disk-face. (SeeFig.8.) The piston-

so head is provided on its inner face with a cor-
responding series of ratchet-teeth or indenta-
tions ¢ (see Fig.11) directly opposite the teeth
J’, said teeth ¢ projecting from the surface of

* the head and adapted to engagetecth 7 when
55 desired. It may be proper to state at this
point, what is sufficiently.obvious from an in:
spection of the drawings, that these sleeved
ratchet-disks, beingloosely placed, have a cer-
tainrange of movement permitted them with-

Go in -their respective heads, so that at times
they are engaged with the ratchet-teeth on
the head and at times are disengaged there-
from. Each disk, morover, on its face oppo-
site the sleeve and toward tlie piston-cover G

65 is provided with another series of ratchet-
teeth f, which project from the surface of the
disk-face. (See Fig. 9, also Iigs. 11 and 12.)

The cover G of the piston-head is provided
on its'inner fagce with a corresponding series
of ratchet-teeth or indentations g, which are
formed within a cireular groove, so that they

lie below the surface of the face of the cover,

(seeI"ig.10,) and these teeth g'are directly op-
posite the disk-teeth f and adapted to be en-
gaged thereby at the proper time. In Figs.
1 and 2 the teeth f” and ¢ are shown engaged
when we look at piston-head C’, and looking
at the piston-head C’ in Fig. 11 we see teeth
S’ and ¢ in engagement, whereas in viewing
piston-head C in Fig. 5 we see teeth faud g
in engagement with each other. Thusit will
be seen that these sleeved ratchet-disks are
adapted to shift back and forth, so as at dif-
ferent times to be connected with the teeth
on the head proper, at other times with the

70
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teeth on the cover-plate, and at othetr times -

occupying a position between these two where
they are not connected with either set of
teeth, but are held or kept in this latter po-
sition by means of the stop - bloeks, to be
presently deseribed.

Thesleeved ratchet-disks are provided with
internal ribs of a partially-spiral form, and
denoted by I and 7'.  (See Fig. 12.) These
spiral ribs are adapted to engage spiral
grooves ¢ and ¢’ on a longitudinal shaft E, lo-
cated centrally within the eylinder-and sup-
ported at each end in bearings in the end
frames.
through the piston-heads, and also through
their tubular connection. It has collars e? ¢2
next to its bearings to prevent endwise dis-
placement, and its-said bearings for the ends
E" E’ are” screwed into the frames, one of
them—as R, for instance—Dbeing adjustableby
rotation, so as to take up any wear that may
occur. Thespiral grooves eand’e’ on the shaft
E run in opposite spirals from each end and
meet and crossat the middleof the shaft, said
middle portion being provided with both spi-
ral grooves, so that both sleeved ratchet-disks
may travel over this part. : :

On one end of the shaft B, which, as isevi
dent, performs the function of the drive-shaft,
as well as the other functions which have
been and may be attributed thereto, is lo-
cated outside of the end frame a drive-pulley
% which is to be belted to the driven device.
On the other end of the shaft Eis a pinionT,,
which engages the internally-cogged rim J:of
a governor-wheel K, turning on a'stud [, pro-
jecting from the main frame. 7To this gov-
efnor-wheel are pivoted the weights M M, hav-

ing springs m’ m',and on one weightisa pro- .
- jectiou mn, which conneets by a universal joint

with a pitman-rod 7, whose other end is piv-
otally fastened to one arm of a bell-erank le-
ver J, pivoted on the inain frame and having
its other arm pivoted to a link I, having pref-
erably a yoked end 7 so formed that it may
pass around the stcam-inlet pipe, and said
yoke ¢ is pivotally connected to a transverse
shaft ¢/, whose ends are attached to arms «
a, secured to the journals or pins B?of the

This spirally-grooved shaft E passes .

go
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valve B’. - (See Iig. 13.) In this maunerthe
movement of the shaft E in its rotation is
transmitted to the valve which supplies and
cuts off the steam. There is also located
within each of the hollow piston-heads what
I term a “stop-block ” or “reversing-block,”

the function of which is to assist inreversing.
~and also in controlling the proper position of |

the ratehet-disk, holding the same disen gaged
fromi both sets of ratchet-teeth whenever need-
ful. . One of the stop-blocks is shown. in per:
spective in Fig. 14,and the detailed construe-
tionis broughtout'clearlytherein and in Figs.
15and 16. They eonsist,simply, of a suitably-
shaped block N, adapted to rest in the JE

- ton-head loosely enough to permit a cerfain

20

25

.‘30

35

amount of horizontal movement or sidewise
play. The block has a central opening #,
large énough to allow the ratchet-disk to pass
into and partially through the block when the
latter is placed in position.” The periphery of
this opening n is béveled on opposite sides of
the block with oppositely-locatel inclines to
provide sloping faces n’ »% which faces, it
will be seen, ave substantially parallel to each
other, but lie on opposite sides of the ratchet-
disk, and the beveled edges of said disk are
adapted to come in contact with said faces 1’
7%, although said faces are not near enough
together to allow the disk totouch them hoth
simultaneously,andoneortheotheris brought
contiguous to itsadjacent edge of the disk by
the horizontal shifting of the block. It may be
farther stated that these faces n’ and n? forin
stops, they being so- located  that they are
brought into use separately, as occasion re-
quires, to ‘prevent the disk from being en-
gaged witli one or the other setof ratehet-

- teeth, according to the movements of the en-

40

gine, and when one stopis acting the other is
out of the way, sothat althongh the disk can-

" not engage with one set of teeth, owing to the

45
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interposition of “the block, yst it may engage
the other set of teeth, and this contin nes antil
the block shifts its position in reversing the
engine, all of which will be more clearly un-
derstood as soon _as I describe the operation
of the engine. Each of thereversing or st

blocks is provided with a pair of pois
incline-faced projections O O, which project
through the openings G G’ in the covers G
and play sidewisein these openings whenever
the blocks shift. Further,it will be seen that
4 horizontal lever P is pivoted at one end of
the engine, said lever having two inelined
projections ¢ ¢, and that another similar le-
ver P’ is pivoted at'the other end of the en-

- gine, said lever P’ having a couple of inelined

projections 77, the two levers P and P’ being
conneeted by a link p. Thelever P has a

“handle 8, provided with a catch s engaging
> 2 Fo bt el

65

thesegmentS’. The projections g gand also
the projections r r are so situated as to e
struck by the inclined projections O O on the
blocka ™.  So long as the levers P and I’ re-
tain one position the contact of projections O
O with projections ¢ ¢ and + » will not effect

.ahead,

anything, for they will simply touch them at
each stroke; bul whenever the engineer de-
sives to reverse the engine and lays hold of
handle 8 and reverses the.levers-then at the

next reciprocation of the pisten the pointsof

.each bloelwill strike the respective levers

and the-inclines of one projeetion O will ride
up the incline of one projection g, and on the

return stroke the ineline of a projection O on

70

75

the other biock willride up theincline of one

projection r,and thus blocks N will be shifted
in different directions and caused to oceupy
their other positions, where they will aet as
stops for the ratchet-disks. E
The operation of my improved engine will
now be deseribed.  Snppose the valve B’ to
be in the position shown in Fig. 2, with steam
entering through inlet 0 in the direction of
the arrow shown in fulllines into the interior
of cylinder A between the diaphragm or par-
tition B and the piston-head ¢’. This will
actuate the piston toward the right; as. indi-
cated by the arvow, the piston-head ¢’ going
(See Fig. 2)  Such movement of the
piston will cause the loosely-placed sleeved
rachet-disk I'within head €’ to engage its
set of teeth f” with the ratchet-teeth ¢ on the
head €', as shown in Figs. 1, 2, and 11, while
its teeth f will not be engaged with teeth g,
and thus the disk F will be keptfrom revolv-
ing and eaused to pursue a rectilinear move-
ment along with the piston-head; and as said
disk is connected with the spirally-grooved
shaft by the internal spiral rib working in
the spiral groove the latter shaft will revolve
in the direction shown by the arrow inFig.
2. With the other ratelet-disk, which is in
piston-head C, areverse condition of the parts
will obtain duaring this movement of the pis-
ton, for both sets of the ratchet-teeth of the
disk are diserigaged from hoth sots of teeth
on the head, the teeth ¥ hesoming disengaged
from teeth ¢ the moment this piston. move-
ment beging and the tecth f Leing prevented
from engaging with teeth’y by the stoppage
of the disk F against the stop-block N adja-
cent thereto,so that duringthis reciprocation
this ratehet-disk will revolveidly. Again, we
arc now supposing that the levers > and I’

8o

90

95
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115

acetipy the position shown in Fig. 1, and-that .

the stop-block in piston-head ¢ keepsthe disk
therein free during the reciprocation 'to -the
right and the stop-block in piston-head ¢’
keeps the disk therein free.during the recip-
rocation to the left.  Further, the twist'of the
shaft E eonsequent upon the advance of the

I20

piston votates pinion T and governor-wheel -

I, and motion is thereby transmitted through
pitman j, bell-erank J, link. X, rod o', and arms
@ a to valve B, which gradually rotates, so

‘that by the time the piston reackes the limis.

of its stroke the steam will have been cut off
from entering into space between partition B
and head €’ and divected into space bebween
partition B3 and head (, the valve assuming
the position shewn in. dotted lines in Fig. 2,

and thus opening the exhaust, so:that the

130
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steam which has done its work against pis-
ton-head C’ can find its way out through the
exhaust. So much for what takes place at
one reciprocation of the piston, which, for the
sake of explanation, we have chosen to con-

sider as itg first movement toward the right

hand.

We will now explain the reverse reciproca-
tion. The steam now entering against head
C will drive the piston toward the left. - The
reverse movement of certain of the parts will
now oceur. The ratchet-disk within head ¢’
will have both sets of teeth disengaged from
the teeth on the head C’, thus setting it free
and permitting it to revolve idly with shaft E.
Its position at this time is shown in Fig. 17,
where it will be seen how the stop-block serves
to hold the disk and keep teeth ffrom engag-
ing teeth ¢, which engagcement would natur-
ally take place if the block were not so located
as to prevent it, (and which engagement acta-
ally does take .place when the engine is re-
versed and the block shifted out of the way.)
The ratchet-disk within piston-head C, how-
éver, now operates in the same manner that
ratchet-disk in head ¢’ did during the other
reciprocation. Tts teeth fare now engaged
with teeth g on the piston-head, so that revo-
lution of the disk is prevented, and conse-
quently a. rotary movement is imparted. to
the shaft E; and since this end of the shaft
is provided with spiral e, which is the reverse
of spiral ¢’ on the other end of the shaft, the
direction of rotation of the shaft E is the same
as it was during the last reciprocation. Con-
sequently the same movement of the valve
13’ takes place as did during the other stroke,
and hence when the piston gets to'the end of its
reciprocation to the left the valve will have
bheen so changed as to permit another recip-
rocation to the right to begin immediately;
also it is plain that so long as the engine is
not reversed the shaft E will revolve in the
same direction and a very high speed of revo-
lution will be attained. The governor which
I have described will regulate aiid control
the speed in the usnal manner. In actual
practice I have already attained a speed of
four thousand revolutions per minute, so that
my engine is especially adapted for use where
very great speed is required.

We will now briefly consider what takes
place when the engine is reversed. To re-
verse, the engineer simply takes hold of the
handle S and throws the levers I> P from the
position shown in Ifig. 1 to the position in
Iigs. 5 and 18. Daring the first reciproca-
tion after reversal the blocks N N will ob-
viously remain in the same position as they
were before; but as soon as the inelined pro-
jections O O strike the points on the levers
standing in their way and now changed in
position these blocks N N will be shifted
horizontally, so as to take the positions shown
in Iig. 5 instead of those depicted in Ifigs. 1
and 17, and the blocks will maintain these

positions until again caused to slide at an--

other reversing. Suppose now we are ob-
serving the piston as it makes a reciproca-
tion to the right in the direction of the ar-
rows shown in Fig. 5. The ratchet-disk F
in piston-head C’ is disengaged from both sets
of teeth on the piston-head, because the stop-
block in its new position holds the disk in
this way during the reeiprocation to the right,
whereas before reversal the stop-block” kept
the disk in head C’ disengaged during the
reciprocation to the left. Looking again at
Fig. 5, we see that the disk I¥ in head C has
its teeth f engaged with teeth ¢.

rection of the arrow in Fig. 5, which direc-
tion is opposite to the direction of rota-
tion of the shaft E in Fig. 2. When the pis-
ton moves to the left, the disk I’ in head ¢’/
will have its teeth f engaged with teeth g and
shaft E will continue its rotation, as shown,
the disk I in head C being now free. Fur-
ther, the motion through the rovernor and
leverage will be transmitted to the supply-
valve, as before, causing it to supply and euat
off the steam in the necessary way. Thus it
will be seen that-the engagement of the ratch-
et-disk with the piston-covers causes shaft
E to rotate in one direction, while its engage-
ment with the teeth on the inside of the head
proper causes said shaft to rotate in the re-
verse direction.

Many changes may be made in the con--

struction, arrangeinent, proportion, size, rela-
tion, and form of the various parts without
departing from the invention. WhatI have
shown is by way of example and explanation.
I can build the engine as may seem best: to
adapt it to such exigencies and demands as
may be needful. )

1laving thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— :
_ L Inan engine, the combination of a cyl-
inder, a double-headed piston, a tubular con-
nection between the heads,a spirally-grooved
shaft running through it, an internally ribbed
ratchet-disk in each piston-head engaging the
shaft and adapted to automatically clutch the
piston-heads, so that the shaft may revolve as
the piston reciprocates, and a valve operated
by said shaft to supply the steam. -

2. In an engine, the'combination of a cyl-

inder, a double-headed piston, a spirally-
rrooved shaft, an internally-ribbed ratchet-
disk in each head ergaging the shaft and in-
termittently engaging the head, and a revers-
ing stop-block likewise in each piston-head.
3. In an engine, the combination of a cyl-
inder, a double-headed piston whose heads
are hollow and have a tubular connection, 4
spirally-grooved shaft, and ratchet-disk and
stop-bloek in each piston-head. .

4. The combination of a eylinder, a'double-

headed piston therein whose heads have a
tubular connection, a spirally-grooved shaft

Hence the.
shaft E will Le caused to rotate in. the di-.
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running through the same, a valve operated h_y
said shaft to supply the steamn, and a ratchet-
disk and stop-block in each mst(m head.

3. The combination of a eylinder, a double-

-headed piston whose heads are hollow and

have a tubular eonnection, a groov ed shaft
running through the same, a v dv
to and opemted by the shatt, a governor he-
tween the shaft and valve, and aratéhet-disk
and stop-block in each piston-head.

6..The combination of a eylindér,adotible-
lieaded piston whose heads are hoHow and
have a tubular connection, a, shaft pz'ovmed
with .oppesitely-ranning spiral grooves and.
loeated through the plston sleevul ratelhet-
disgks h(wmo internal spiral ribs fo engage
the shaft and teeth to engage corresponding
teetl: on the piston-heads, and a stop-bloek in
each piston-head.

7. The combination of an opexn-ended cyl-
inder having a central transverse partition,a
double-headed piston whose heads are hollow
and have atubular connection and are on op-
posite sidesof the partition, a spirall y-grooved
shaft ruoning through the piston, ratchet-
disk and a stop-block in cach piston-head,
and a valve connected by interinedinte means
with the shaft. '

8. The combination of the partitioned eyi-
inder, a double-headed piston whose heads
are hollow and have o tubular connection, a
shaft provided withoppositely-running spiral
grooves and located tihrough the piston,
sleeved ratehet-ddisks
ribs to engage the shaft and sets of teeth on
their opposite faces tc engage corresponding
sets of teéth on the pi iston- hea( s, and a stop-

‘bloek in. each piston-head.

9, In an engine, the combination of & eyl-
inder, a piston moving therein having hollow
heads connected by a tubular connection, &
grooved shaft passing through the piston, a
(ihk permanentiy connected to the shaft and
intermittently connected to the piston, so that
the reciprocations of the piston may rotate
theshaft, a valve for supplying the steam,and
also a suitable governor.

10, The combination of the partitioned cyl-
inder, the double-headed piston whose heads
are hollow and have a tubular connection, a
shaft provided with oppositely-runningspiral
grooves, sleeved ratchet-disks having internal
spiral ribs to engage the shaff and -snts of
teeth on their opposite faces to engage corre-
sponding sets of teeth ou the piston- hea.d and
a stop-block in each piston-head, having suit-
ableconnecticns and pointed *M'OJGGUOE 4sub-
stantially as described.

11. The combination of the cylinder, a dou-
ble-headed piston whose heads are hollow and
are provided with slotted .covers, said heads
having likewise a tubular connection, a shaft
provided with oppositely - running .spiral
grooves, the sleeved ratchet-disks having in-

ternal spu'al ribs to engage the shaft, sets of
teeth on thair opposite faees to engage corre-
rsponding- 4

Qts of teeth on the piston- -heads,

e connected .double- headed piston whoseheads are hollow

s z‘atghet -disk. having sets o't' ratchet-teeth, s

‘inder, & double-headed piston whose head

hmmu iut e]‘n’gu, Spiral

and be\ elul edwos to engage mclm«,s on th(,

stop-blocks, towether with a stop -block in'eachi

piston-head, havmf' projectionslocated within:
the slots of the plston covers, wbsmxmally as:
deseribed.

12..The -combination of the . eylinder; ;

and have a tubular connection, a 'spirally
grooved shaft running through the piston, tlie

stop-block amranged within cach piston-head

’]O
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in connection withi the ratchet-disk, said stop-.

blogks: having inclined projections, and the..
reversing le\‘er we adapted to operate in con-:
nection with the inclined projections of the,
stop-blocks, substantially as described. :
18. The combination of the partitioned eyl-

are hollo w and have a tubular connecuon, .
shaft provided with oppositely-running spiral:
grooves and located - through the pistomn,.
sleeved ratchet-disks having internal spiral]
ribs to engage the shafl and-sets of teeth on
their oppomte faces 1o engage corresponding
sets of teeth on the interior of the piston:
nuuas, a stop-block in each piston-head, hav:
ing oppositely-located inclines and pmuted
projections, the reversing leverage
tion with which the pomtcd projections-of
the StOp -block operate, the valve for suppl
ing and eut‘rmﬂ oft the steam to the eylindet
aml the leverage, and géaring connectionsbe:
twesn sald valve and the grooved shaft, all’

8e

IR

99 -

‘in conneec- 93,

X'OO

armn%d so that duringiiie 1'euprommms o
the piston said shaft may beeaused o revolve 7

m the same direction, except when the engine
is reversed, subsiantmlly as described.

14. Thecombination of-the partitioned eyl-
inder. the piston moving therein, thespirally-
grooved shaft,a ratchet- “disk and a stop-block
within each piston-head, a valve for supply-
ing steam, and connections between the valve
and the shaft, consisting of a disk ¢rioneend
of said shaft, an xrlfu'nally~cogﬂed governor-
wheel engaging said disk, a pitman-rod con-
nected to the governor by a universal joint,

a bell-crank pwo’ced to the other end of said
rod and a link connecting one end of said

mk with arms on the valve: -journals, sub-
smntmlly as deseribed.

15. The combination of the cylinder, a

- double-headed piston whose heads are hollow.

and have tubular connection, a shaft pro-
vided with oppositely-rununing spiral grapves,
sleeved ratchet-disks having internal spiral
ribs to engage the shalt and sets of teeth on
uhen' oppOSIte faces to engage correspond-

ing sets of teeth on the piston-heads, a stop-

bl(w[c in each piston-head, a supply - valve
for the steam, a pinion on one end of the
grooved shaft, a governor for regulating the
spoed said <rovemorb(,mn geared Lo the afore-
said pinion, and leverage connections between
the governor and aupph -valve, substantially
as.described.

16, The combination of ‘the cylinder; a
double-headed piston whose eads are hollow
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and have a tubular conneetion, a shaft hav-
ingspiral grooves therein and located through
the piston, ratehet-disks within each head,
havinginternal spiral ribsto engage the shaft
and sets of teeth on their opposite faces to
engage corresponding sets of teeth on the pis-
ton-heads, a stop-block in each
which blocks have pointed projections, and
the reversing leverage consisting of levers
pivoted at each end of tho eylinder and pro-
vided with pairs of inclined faces, in conneec-
tion with which the stop-block conmnections
operate, substantially as deseribed.

17. The combination of a steam-cylinder ;

having open ends and a central iransverse
partition, a piston having hollow heads which
are connected by means of a tubular connec-
tion, said heads being situated on opposite
sides of the central partition and the said
“tubular connection working thiough an open-
inginthecentral partition, a spirally-grooved
shaft running through the tubular connec-
tion, and means for conneeting the aforesaid
piston-heads to this spiral shaft for the pur-
pose of revolving it, together with a valve
operated by said shaft to supply the steam,
and a ratchet-disk and stop-block in each
piston-head, substantially as described.

18, In an engine, the combination of a cyl-
inder, a piston moving therein, a grooved ro-
tary shaft passing through the piston, and a
ratehet-disk which is internally ribbed to per-
manently engage the shaft and is fatermit-
tently conneected to the piston, so that the re-

piston-head,

forintermittently

l

i
|
l
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ciprocations of the latter may rotate the shaft,
substantially as described.

19. In an engine, the combination of a cyl-
inder, a piston therein, a grooved rotary shaft
passing through the piston, a ratchet. device
making connection between
the piston.and the shaft, and a reversing stop-
block, substantially as deseribed.

20. The combination of acylinder, adouble-
headed piston whose heads are hollow and
have a tubular connection, a grooved rotary
shaft passing axially through the piston, and
a ratchet mechanism in each head for.inter-
mittently making connection between the pis-
ton and shaft. i ‘

-21. Thecombination of acylinder, a double-

headed piston .whose heads are hollow and
have a tubular connection, a grooved rotary
shaft passing through the piston, and ratchet-

35

40

45

52 .

disks having internal ribs to engage the shaft

and teeth to engage with
on the piston-heads. v

22. Thecombination of a cylinder, a piston
therein, a grooved rotary shaft passing axially
through the piston, and a ratchet-disk engag-
ing the shaft and having teeth that engage

| corresponding teeth on the piston.

Intestimony whereof I affix my signature in
presence of two witnesses. ,

JOHN V. RICE, Jr.
Witnesses: o
IIENRY B. Bortox,

WM. L. BoypEn.

corresponding teeth-

55

6o




