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Fo théengine as mpwsemed in Ifig. 1
an: elev ation of the interior of one of Lhe pis-

O

o sl

59

" the line 2 _
section on Lht line y 1y of 1*1*'}:” it being blIﬂI-_

14 represents a- front view of one -of

;%TA f ]E

: : LI
i . Yo ' St
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ff:} ({N 0 fsrmb it umz,f CONCOTIE: S
. Be it known: that I, JouxN 'f hILL, Jz )
c1t1?en of the United ‘state , restding at Ches-
ter, in the. counfy .of I)GLLW aAre

I do nereby declarc tlw following to he a full,
elear, and exact-description of the invention.

sueh as mll enable others skilled in the art to

wlneh it appertains.to make anduse the same.

"This invention relates to an improvement:
1n steam -engines, and more. particularly to

111&1} Kind.or class hzlr}wn as “direct-acting,”

its ‘object being toprovide an engine whereb;
easy action, small

and cheap and-
eeonoxmcm run ningahigh eﬂlelenm and opreat.

mth 2 mmple 01'@*11114{11101
size, light weight, fow pﬂ.rts,

1*.:1p1dlty of Dp(}lﬁ,th]l may be d evelopuh and

the iny Lntmn consisisin the construction, ar-
‘anﬂement, and combination of parts, sub--
Stantially a3 mll he lmrematter deseribed and !

lemeﬂ
“In"the anuexed d:.:mm

on' the lme i 1of Iig. 3. Fig.

O of Fie 3. I*I”
IFign 4 is a, lelh%n*‘-.(‘(,tlm]rﬂ mnm elev |
z of Kig. 1. Ifig. 5'is a ]1(’)11?:01th11
lar to Fig. 1, but showing: ‘rh
hu*m L mlm,lv
varsed. Fig.

j_hllth in a dif-
pimtlcm the chgine hi,‘ll’]“ re-

1S n I'IﬂhL hm]d {:-]m*flmm Of
11 14

ton-heads. Fig. & is an - elevational view of
one »side of one of thﬁ atehet-disks.
is an elevational view of the other side of Sftld
Fig. 10 is a view of the
ong of the iston-head covers.:

a‘rchu (disks on

Tlel 14 is a persy sectiveview of one

of the same on the lmo ssof Fig) 16,

these

-+ blocks and two réverse sectional cdge TIGW&

;,“len on the ]111{‘-* ttof the fmnt wen

- o . 1[

and .state of
Penn%}lvnnm have invented certain newand-|
~useful Improvements in Steam-Engines:. and

liuﬁtt ttmﬂ m;;_
invention, IV igure 1 is a plan view of my im- |
-ptoved ¢ rgine in partial horizontal section
2 is a vertical
longitudinal %{,LLID‘H of the same on the line
5 is a left-hand end ele-
vation of the engine as wprewntu:l in Fie 2,

ation on.'

71is

:[1 n 9

1]111{’31‘ f.‘:‘l{?b of
}Jin‘ 11 Hﬂn'
(‘*nla,l'ﬁml (1@ ail seetion mlthelnw wwof Tig. )

Tig. 12 1s an enlarged 5{3%1{}11 of (me of th{a';”
the ling ¢ o of gy 8 md 9,
C PresdD isoa transy erau section on: [ht"l line u (A
of Iie.8..

of 111{3 Stop- blnelﬁ g 15 1s a eross- ﬁecfl{m'

11 1g.

CFig.

view of the engine, part’

which is clearly shown in Fie. 13.-

~of suitable length and diametor.

of Lhe pi ﬂstm

ATENT UEEICE,

~ JOIN V. RICE, JR.,, OF CIESTER, PENNSYLVANTA.
| STEAM-ENGINE.

QPECIFICATION fmmmﬂ* p&lt of Lettem Patent ND %65 100, dated Dﬂﬂa_nbc-r 15, 1891
| App;lmtmn ﬁlerl Nuvemher 4:, 1890. Eeneweﬂ Beptember 12, 1891¢. Serial No. 405 4;;5. {’\Iﬂ model.)

" -

].7' i A duf_m horizontal section ShDWluw thoe
parts:in a position dltfel‘ent from wh% they

occupy in Iigs. 1 and 5. Tig. 18 is a plan

T seetion.

similar lettu*-a of 1'{*}_’01**1110@ designate corre-

sponding parts throughout all the dl[’fu'{*nl'

figures: of the drtwmﬂ'% | |
“In the example of my engine presente d in

the drawings by way of 111{1%1&1‘[1011 A desig-

nates the: (*3?1111::191‘ ui an engineof the Slllﬂﬂe— )

cylinder direct-acting type, said cylinder A
being open-ended to the atmosphere, there
bunﬂ at eachend a suitable skeleton or other
frame arranged to quppf)ru mrlmn of the me-
chanical par‘m L |
Midway of the. 1enn T of “1{3 eylmdm- f& 154

h*.:mqvm50]}31‘“‘&101}_ ordiaphragm B. (SeeFigs,
2 and 5, and e%pemallv the detail view in 111.(;.'
suitably channeled:
Or pro vided with passages, so that there may
be.an inlet on the top at i and exhaust-out-

“Phis partition 13 is s

13.)

lets on each side of ﬂl{& ey linder at 7 87, all of
- The steam
which enters the passage b finds its w ay into
the mlmdm* through suitable ports or {::pen-
ings.in the partition 15, a8’ shown . in I“ID 2
said ports being controlled by a valve B’
sisting, prefer lblj"‘" of a flat strip am mwed 10
rofate by baing provided with journals B3?
having bearingsin the partition. -

?

‘.'i

therefore the valve I3 reg {.nlme:_a both the ad-
mission and exhaust t}f steany. - As shown in
Fig. 2, it permits the space on one side of ihe
dmphm“ m to communicate

con- - -
B0

The e\hau&,t
likewise ‘rrlheb piﬂw throuﬂh these ports, and

WY
'y

o

75

75

e with the steam- -

inlet fortheadmission of steam and the space

on the other side of said <hﬁp"1rm‘;m to simul-

t:ll]ﬁﬁllﬁle communicate with the exhaust-pas-
sages for the, outlet of the exhanst- steari.

Q0

When the valve .:,}niw,, a reverse condition
takes place and « Heam 1s allowed to entet‘ at -

the other side of the pmtl’m}n

Y 1*11111 tim eylinder A s a fim blﬁ-lmaded
pi%t{m | | |

Cand O umme the pis t{}11~f10.:1d-~ which are
hollow and are connected together l}s” atube D,
This mbu—-
lar connecg tmn passes through a perforation
in the center of the partition h, & stuifing-box

- being p 1*0&*1(19{1 toform a tight fit and prevent
4 leakage during the re upmeatory movements
hach of the pzfstan-headh 6) and

05

ICO




~other suitable devices.

5

2

G" G’, through which

C’ is provided with a cover-plate G, remov-
ably secured thereto by means of boltsor any
An outer face view
of one of the plates G is shown in Fig 4, and
an inner face view in Fig. 10. These covers
are provided with a pair of oblong openings
play the beveled pro-
Jections on thestop-blocks,whose construction

- and function will be presently explained.

10

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 eatch to

“hold the stop-block from being displaced.

I5

20

The tension of this springis easily overcome
when the block is shifted. Said bleck has two
holes,asseenin 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 bloek.is in the
other position. The mere shiftingof 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
the pin out of the hole. - |
Inside of each of the piston-heads C and C’
18 loosely located a ratchet-disk, which has

‘the function of "a clutech for connecting the

~piston atthe proper time with a rotative shaft

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 detai! view, and

35

in Kig. 11 its position within the piston-head

is distinetly illastrated. F indicates these
ratchet-disks, there being one of them in each

- head. They each have a sleeve I, which lies

40

" teeth or indentations being formed within a

within the tubular connection D, said con-

nection being provided with interior stops d,
against which the inner ends of the sleeve
may abut. The periphery of the disk is pref-
erably inelined or beveled on each side, as

shown, and for a purpose which will soon ap-

pear. EKach disk on its face adjacent to the
sleeve II is formed with a circular ratchet or
circular series of teeth or indentations f”, said

" circeular groove, so that they lie below the sur-

50

faceof thedisk-face. (Seel'ig.8.) The piston-

head is provided on its inner face with a cor-
respondiog series of ratchet-teeth or indenta-
tions ¢ (see Fig.11) directly opposite the teeth

17, said teeth c projecting from the surface of

+ the head and adapted to engagetecth f when

535

- Go

65

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, being loosely placed, havea cer-
tatnrange of movement permitted them with-
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 the piston-cover G

is provided with another series of ratchet-

“teeth f, which project from the surface of the
disk-face. (See Fig. 9, also Figs. 11 and 12.) | g, secured to the journals or pins B2 of {he

465?100

| The cover G of the piston-head is provided

on its inner face with a corresponding series
of ratchet-teeth or indentations g, which are

70

formed within a circular groove, so that they

lie below the surface of the face of the cover,

(see I'ig. 10,) and theése 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 fand 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
teeth on the cover-plate, and at other 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 - Dblocks, to be

presently deseribed.

Thesleeved ratchet-disks are provided with
internal ribs of a partially-spiral form, and
denoted by /v and ’.  (See Fig. 12.) These
spiral ribs are adapted to engage spiral
grooves e and e’ on a longitudinal shaft E, lo-
cated centrally within the eylinder-and sup-

ported at each end in bearings in the end
T'his spirally-grooved shaft E passes

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" K’ are screwed into the frames, one of
them—as R, for instance—Dbeingadjustable by
rotation, so as to take up any wear that may
occur. Thespiralgrooves eand e’ on the shaft
K run in opposite spirals from each end and
meet and cross at the middle of the shaft, said
middle portion being provided with both spi-
ral grooves, so that both sleeved ratchet-disks
may travel over this part. R -

On one end of the shaft K, which, as is evi-
dent, performs the funection 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
K?, which is to be belted to the driven device.

On the other end of the shaft Kis a pinionT,,

which engages the internally-cogged rim J:of
a governor-wheel K, turning on a stud , pro-
Jecting fromn the main frame. 7To this gov-
etnor-wheel are pivoted the weights M M, hav-

ing springs n¢" m’,and on one weightisa pro-
-Jection 7n, which connects by a universal joint

B0

QO

95

100

105

ITO

11§

120,

125

with a pitinan-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 2 so formed that it may
pass around the stcam-inlet pipe, and said
yoke is pivotally connected to a transverse
shaft o', whose ends are attached to arms «

130
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.. ecuts off the steam.
3 W | |
. Iterm a “stop-block” or “reversing-block,”
the function of which is to assist inreversing.
._and also in controlling the proper position of
the ratchet-disk, holding the same disen gaged
rom both setsof ratchet-teeth wheneverneed-
- ful.  One of the stop-blocks is shown. in per:

~ spective in Fig. 14,and the detailed construc- .
tionis broughtout clearly therein and in Figs.
15and 16. They consist,simply, of a suitably-
shaped block N, adapted to rest in ‘the pis-
ton-head loosely enough to permit a certain
~amount of horizontal movement or sidewise.

465,100

valve B/, - (See IFig. 13.)

movement of the shaft K in its rotation is

transmitted to the valve which supplies and

within each of the hollow piston-heads what

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 7 is beveled on opposite sides of

- the block with oppositely-located inclines 1o
~ provide sloping faces n’ %2 which faces, it
will be seen, are substantially parallel toeach |
- 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 »n’
© 74, although said faces are not near enon oh
- simultaneously,andoneorthe otheris brought

together to allow the disk to touch them both

contiguous to itsadjacent edge of the disk by

- - the horizontal shifting of the block. It may be
+ - farther stated that these faces »’ and n® form
stops, they being so- located -that - they are

brought into use separately, as occasion re-

~quires, to brevent the disk from being en-

-~ gaged withi one or the other set of rateliet-
- teeth, according to the movements of the en-
gine, and when one stopis actin g the other is
out of the way, sothat althongh the disk can-

"~ not engage with one set of teeth, owin g to the
“Interposition of ‘the block, yet it may en CAge

the other set of teeth, and thiscontinues antil
the block shifts its |
 engine, all of which will be more clearl Vo~

derstood as soon as I deseribe the operation |

position in reversing the

of the engine. Kach of thereversing or st0p

blocks is provided with a pair of pointed or

incline-faced projections U O, which project
through the openings G’ G’ in the ecovers G

-and play sidewisein these openings whenever
- the blocks shift.
- 4 horizontal lever P is pivoted at one end of
-the engine, said lever having two inclined

Farther,it will be seen that

- projections ¢ ¢, and that another similar le-

.~ ver I’ is pivoted at'the other end of the on-
. - gine, said lever P’ having a couple of inclined

projections 7 7, the two levers P and P’ bein o
connected by a link .

the projections » r are so situated as to e

-Struck by the inclined projections © O on the
‘blocks'N. 8o long as the levers P and D’ re-
~ tain one position the contact of projections O ;
- O with projections q-and r r will not effees h

There is- also located.

L ahead.

_ t The lever P has a
handle S, provided with a catch s, en gaging
thesegmentS’. The projections g qand also

In this mannerthe | miythiug, for they will simply touch them at
cach stroke; but whenever the engineer de-

sives to reverse the engine and lays hold of
handle S and reverses the.levers: then at the
next reciprocation of the piston the points of

ceach block will strike the respective levers
and the-inclines of one p,!?OjB{}ti;Qﬂ-Q--‘,W-ill ride
up the incline of one projection ¢, 'and on the

return stroke the incline of a projection O on

70

75

the other block willride up theinecline of one

projectionr,and thus blocks N will be shifted
1n.different directions and caused to oceupy
“thelr other positions, where they will act as

stops for the ratchet-disks. -

- The operation of my improved engine will

now be described. Snppose the valve B’ to
be in the position shown in Fig. 2, with steam

entering through inlet O in the direction of

ihe arrow shown in full lines into theinterior
of cylinder Abetween the diaph FAgm Or pPar-
tition I3-and the piston-head ¢’. This will

‘actuate the piston toward the right, as. indi-

cated by the arrow, the piston-head €’ going
| (dee Kig. 2) - Such movement of the
piston will cause the loosely-placed sleeved

30

Q0

rachet-disk I' within head ¢’ to engage’ its

| set of teeth 7 with the ratchet-teeth ¢ on the

head 7, as shown in Figs. 1, 2, and 11, while
its teeth f will not be engaged with teeth q,
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

dislc is connected with the spirally-grooved
shaft by 1l )
the spiral groove the latter shaft will revolve

in the direction shown by the arrow in Fig,

2. With the other ateliet-disk, which is in
piston-head C, areverse condition of the parts
will obtain daring this movement of the pis-

-ton, for both sets of the ratchet-teeth of the -

disk are disengaged from both sets of teeth
on the head, the teeth " becoming disengaged

from teeth ¢ the moment this piston move-

the internal spiral rib working in

93

100

105

11O

ment begins and the teoth J being prevented

from engaging with teeth g by the stoppage
o the disk I' against the ston-block N adja-
cent thereto,so that duringthis Teciproeation
this ratchet-disk will revolveidly. Again, we

115

are now supposing that the levers Pand P’

ceeupy the position shown in Fig. 1, and-that
the stop-block in piston-head C kee psthe disk
therein free during the reciproeation to the

right and the stop-block in piston-head

kkeeps the disk therein free during the recip-
rocation to the left.  I'urther, the twist of the
shaft K consequent upon the advance of the

120

piston rotates pinion T and governor-wheel -

I, and motion isthereby transmitte d'thirough
pitman 3, bell-crank J, link I, rod o/, and arms
¢ to valve B’ which gradually rotates, so

that by the time the piston reaches the limit.

of 1t8 stroke the steam will have been cut o
irom entering into space between partition B
and head € and directed into space between
partition I and head C, the valve assuming

the position shown in dotted lines in Fig, 2,

ant thus opening the exhaust, so:that the

125
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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 its 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 occur. The ratehet-disk within head ¢’

will have Dboth sets of teeth disengaged from

the teeth on the head C’, thus setting 1t free

and permitting itto rev oh e idly with q,h.ﬁl‘ft 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 g, which engagement would natur-
all; y take placoif the bloek were not so located
as to prevent it, (and which engagement actu-

ally does take place when the engine is re-

versed and ‘the block shifted out of the way.)
The ratchetf-disk within piston-head C, how-
éver, now operates in the same manner that
ratchet-disk in head C’ did during the other
reciprocation. 1Its teeth f are now engaged

- with teeth g on the piston-head, so that revo-

30
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the speed in the usunal manner.

lation of the disk is prevented and conse-
quently a- rotary movement is imparted to
the shaft E, and sinee this end of the shaft
18 provlded Wlth 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
I3’ takes place as did during the other stroke,
and hence when the piston g oets tothe end of its
reciprocation to the left the valve will have
been so changed as to permit another recip-
rocafion to _the right to begin immediately;
also it is plain that SO 1ong 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 reiulate atid control
In actual
practice I have already attained a speed of
four thousand revolutions per minute, so that
my engine is esPecmHy adapted for use where
very g t'eat speed is required.

\Ve will now briefly consider what takes
place when the engine is reversed. To re-

verse, the engineer sunply takes hold of the

handle S and throws the levers I I’ from the
position shown in Iig. 1 to the position in
IFigs. 5 and 18. l)unnn* the first reciproca-
tion after reversal the bloclcs N N will ob-
viously remain in the same position as they
were before; but as soon as the inelined pro-
jeetions O O strike the points on the levers
standing in their way and now changed 1n
position these blocks N N will be shifted
hor Mmlia,lly 50 as to take the positions shown
in I'ig. 5 instead of those depicted in Ifigs. 1

andl ]:, and the blocks will maintain the%e + tubular C‘OIIIIOGUOH a spirally-grooved shaft

l

positions until again caused to slide at an--

other reversing. Suppose now we are ob-
serving the piston as 1t 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’ isdisengaged 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 reciprocation to the right,
whereas before reversal the stop-block’ kept

Lookmn" agaln at
its teeth f engaged with teeth .

rection of the arrow in Fig. 5, which diree-
tion is opposite . to the direction of rota-
tion of the shaft K in Fig. 2. When the pis-
ton moves to the left, the disk If in head C’
will have its teeth f engaged with teeth g and
shaft K 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 cut
off the steamn 1n the necessary way. Thus it

will be seen that-the engagement of the ratch-

et-disk with the plston covers causes shaft
E to rotate in one direction, while its engage-
ment with the teeth on the 11151de of the head
proper causes said shaft to rotate in the re-
verse direction.

Many changes may be made in t.he con-

struction, arrangement, proportion, size, rola-
tion, and formn of the various parts without
departing from the invention. Whatl 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.

I[aving thus desceribed my invention, what
I elaim as new, and desire to secure by Let-
ters Patent, is— -

I. In an engine, the combination of a cyl-
inder, a double-headed piston, a tubular con-

75

the disk in head C’ disengaged during the .

reciprocation to the left.
Fig. 5, we see that the disk I¥ in ].lead C has
Ilence the.
shaft E will be caused to rotate in the di-

Qo

[QC

105

IO

neetlon between the heads, a spirally-grooved

shaft running throughit, an internally ribbed
ratchet-disk in each piston-head engaging the
shaft and adapted to automatically ¢lutch the

piston-heads, so that the shaft may revolve as

the piston reciprocates, and a valve opemted |

by said shaft to supply the steam.

2. In an engine, the'combination of a cyl-
111(161, ) flouble headed piston, a spirally-
orooved shaft, an mternally—rlbbed ratchet-
disk in each head engaging 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

T 20

125

are hollow and have a tabular connection, & =

spirally-grooved shaft, and ratchet-disk and
al@p -block in each plthll -head.

T'he ecombination of a cylinder, a double- |

hea.ded piston therein whose heads have a
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running through thesame, a

said shaft to fsupply the steam, and a ratchet-

disk and stop-block in each ]}mt(m head, |
5. The combination of a cylinder, a double-

-hea,d{ad ‘piston whose heads are hollow and
have a tubular connection, a groov ed shaft

e connected
to and opemted by the 5h.:1ti::, A governor he-

, and arateh fri‘ disk

yunning through the saIme, a v zlv

tween the shaft and valve
and stop-block in each pl%tml -head.

6. The combination of a eylinder,a dotible-
ii@.:id@d piston whose heads are imllm
have g tubular connection, a shaft; prm"Lded
with .oppositely-ranning spiral grooves and

located through the piston, slwvul ratchet-
disks hmnw internal spiral ribs o engage
the shaft and teeth to engage mm.,_wiz«ummw

feeth on the piston- -heads, mld 3 Jiuugu_n -block in

each piston-head.

7. The combination of an {}pr*n ended ml
inder having a central transverse partition, a
double-headed piston whose heads are hollow
and have atubuolar connection and are on op-

posite sidesof the partition, a spirally-grooved

shall ranning ’[hmwl the Rk .,Gu:, ,L rw‘t;q;]'wt—.'

on-hiead,
11‘1-191 medmie Means

disk and a :-_,t{;ap Dlock in each pig
and a valve connectadd h
with the shaft,

S, The mmbuntmn of the ‘r;wm ioned cyl-
111::1{33*., a double-headed piston whose heads

are hollow and have 21 tubular connection, &

”id.ft provided withroppositely-runningspiral

5{1‘{}01 es and located
slecved ratenet-disks

ribs to engage the shaft md sets of teeth on
thelir opposite faces to engage corresponding
sets of tedéth on the pi iston- hem‘if? and a stop-

trough ihe p]mﬂii,

Ploek in each piston-head.

G, In an engine, the combination of & cyl-
inder, a piston moving therein having Imllmv
heads connscied by a tubular eemleﬁtmn, a

orgoved shaft passing through the piston, a

(isk permanently connected to the shaft and
intermittently connected to the piston, so that

‘the reciprocations of the piston may rofate

the shaft,a valve for supplying the steam, and
also a suitable 2OVernor.

- 16, The eomblmttlun Of {he pcu*mmned cyl-

inder, the double-headed piston whose heads
are hollow and have a tubular connection, a
shaft provided with oppositely-running spiral
aorooves, sleeved ratchet-disks having internal
spiral ribs to engage the shaft and ‘snts of
teeth on their 01)’{50‘3"[8 faces toengage corre-
sponding sets of teeth on the piston- hefm and
a stop-block in each piston-head, having Suit-

_able connections and pomt{ad m*e,}eetmns.ﬂub-

stantially as deseribed. .

11. The combination of the eviinder, a dou-
ble-headed pision whose heads are hollow and
AT0 provulefi with slotted covers, said heads

‘having likewise a tubular L{:}IIIIG(*U{'}IIIH shaft

pi‘{wid'e{' with oppositely - running .spiral

erooves, the sleeved ratechet-disks having in-
ternal spiral ribs to engage the shaft, sets of
teeth on thmr opposite faces to engage corre-
sefs of teeth o the piston- hmﬂa

alve (}p{}l‘*lwd hy

angd

]immﬂ it {::1*11.;1,1 apirai

1

‘shaft provided with {}ppﬁmte]; “running %pll‘ﬁL
OrOoVes
‘sleeved ratchet-disks having mtermﬂ *-.piml

“heads, a stop-block in each piston-head, hav-"

the %mg -block operate, the valve for mmph—';
ng and etmmﬂ off the steam to the wlir*der

. double-headed piston whose heads are hollow .

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

| aml vev elul ednef; to engage 111@1111% 011 th{.,

amp»bloehu mfrethel W 1t]1 a 5t-:>p blocekin eac,lr 5

piston-head, havnw pr{}wctmnsloc.mtEd within: 70
the slots of the _[’}1‘:»[0]1 -covers, bub%tammﬂy a‘s |
~deseribed. |

12, The cmnl_}nmlmu uf the cylmder : JJ'

_f{hmhle headed piston whoseheads are holiﬂw

and have:.a tubular connection, a spirally- 75,_
arooved shaft mnmnﬂ through the plstﬂn ﬂre

i I‘ELttht*L]I‘slx having sets (}E ratchet-teeth, @&
}«lop block ar mnﬂu} within eaeh piston- heful
in connection wnh‘ih{,1*.:1tchet-+fl1%h, said stop-..

hloc,]h having inclined projections, and the, 8@
eversing.leverage adapted to operate in con-:-
neatlon with the inclined projections of the .
t{}p—hh}ch substantially as deseribed. 1
13. The wmhmfmmw of the partltloncdaﬂ |
inder, & double-headed piston whose heads 85
are hollow and have a tubuylar wrmeemm 80

and located - through the plbt(}m Y
ribs to engage the shafl (m(l sets of teeth on’ 9{3 -

their ﬁppt}mm faces 10 engage cor 11esp£mdmui "
sets of teeth on the interior of the plbton-__,

ing @j;puqzteh 16&5&&(1 umlmes ‘},11(1 pmuled;

|- . ion
111111

um: ,-,th whlch the p{}mt&ﬂ_ pmgmtwn% {}fj':_

L

m}.{{ the leverage, and gearing connections be--
twesn said valve and Lhre o 1*{}{}»?-1}(1 shaft, du rq;:r
arpanged so that during tne reuprm&tmm o’

the piston said shaft may becaused to revolve 'V

in thesawme direection, (,u,ept wiren the engine
is reversed, subst mltmllj, as described.

14, The cmnbuiatmu of .the partitioned eyl-
inder, the piston moving therein, thespirally-

105

grooved shalt, a ratchet- dtsk aud a stop-block

within each piston-head, a valve for supply-
ing steam, and connections between the valve
cmﬁ the slm,ft consisting of a disk ononeend
of said shaft, an 1r1f{_,1'nally~(30fm'ed SOVErnor-
wheel engaging said disk, a pltm..-i.n -rod con-
nected to the covernor by a universal joint,
a bell-crank pi\r(}ted to the other end of said
rod, and a link connecting oue end of said
Cre mh with arms on the vfzhe -journals, qnb
stantially as described.

15. The combination of ﬂle CY lmder

110
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il
and have tubular conneection, a shaff pro- 120
vided with oppositely-rununing spiral grapves, |
sleeved ratechet-disks having internal spiral
ribs to engayge the shatt and seis of teeth on
their oppomte faces to engage correspond-
125
block in each platon -head, a supply - valve
for the steam, a pinion on one end of the

evooved shalt, a governor for regulating the

ap{*eai said governor being geared m the afore-
said pinion,: fmﬂlew] age CUIHILCtIGIIS between

~the governor and aupp-h valye, whstdntmll)

as described. | _
16. The combination of ‘the cylmder,— a
double-headed piston whose heads are hollow
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and have a tubular conneetion, a shaft hav- [ ciprocations of the latier may rotate the shaft, 33

ingspival grooves therein and located through
the piston, ratehet-disks within each head,
havinginternal spiral ribsto engage the shaft
and
ohgage corresponding sets of teeth on the pis-
ton-heads, a
which blocks have pointed projectious, and
the reversing leverage consisting of levers
pivoted at each end
vided with pairs of inclined faces, in connec-
tion with which the stop-block connections
operate, substantially as described.

17. The combination of a steam-cylinder
having open ends and = central iransverse

Partition, a piston havin g 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 workin g through an open-
Ing in the central partition, a spirally-grooved
shaft running through the tubular connec-
tion, and means for connecting 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-bloek in each
piston-head, substantially as described.

15. In an engine, the combination of a ¢yl-
inder, a piston moving therein, a grooved ro-
tary shaft passing through the piston, and a
ratchet-disk which is internally ribbed to per-
manently engage the shaft.and is Patermit-

tently connected to the piston, so that the re- |

sets of teeth on theip opposite faces to ;

stop-block in each piston-head,

of the eylinder and pro-
have a tubular

& ratchet mechanism

| through the piston, and

| corresponding teeth on the piston.

substantially as described.

- 19. In an engine, the combination of a cyl-
inder, a piston therein, a grooved rotary shaft
passing through the

the piston.and theshaft, and a reversin & stop-
block, substantially as described. |

20. Thecombination of a cylinder, adouble--

are hollow and
connection, a grooved rotary
axially through the piston, and
in each head for. inter-
mittently making connection between the pis-
ton and shaft. | ' | |
-21. The combination of aeylinder, a double-

headed piston whose heads

shaft passing

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

Sl 1

piston, a ratchet. device:
torintermittently makin gconnection between

40
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disks having internal ribs to engage the shaft

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

22. Thecombination of g cylinder, a piston
therein, a grooved rotary shaft passing axiall y
a ratchet-disk engag-
Ing the shaft and having teeth that engage

Intestimony whereof I affixm ysignaturein
presence of two witnesses. --

| JOIHN V. RICE, Jr.
Witnesses: | | o
HENRY B. BoLToNx,

WM. L. BoyDEN.

corresponding teeth
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