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To at/, "foon, i. (7) ?tif conce it: , , 
Beit known that, I, JOEIN W. RICE, Jr., a 

citizen of the United States, residing at Ches 
ter, in the county of Delaware and State of 
Pennsylvania, have invented certain new and 
useful Improvements in Steam-Engines; and 
Idohereby declare the following to be a full, 
clear, and exact description of the invention, 

ch, as will enable other's skilled in the art to 
which it appertains to make and use the same. 
This invention relates to an improvement: 

in steam-engines, and more particularly to 
that kind, or class known as “direct-acting, its object being to provide an engine whereby. 
with a simple organization, easy action, small 

. size, light weight, few parts, and cheap and 
economical running a high efficiency and great 
rapidity of operation may be developed; and 
the invention consists in the construction, a 1'- 
rangement, and combination of parts, sub 
stantially as will be hereinafter described and 
claimed. 

In the annexed drawings, illustrating my 
invention, Figure 1 is a plan yiew of my in 
proved (gine in partial horizontal section 
on the line if y of Fig. 3. Fig. 2 is a vertical 
longitudinal section of the same on the line 
tea of Fig. 3. Fig. 3 is a left-hand end, ele 
ration of the engine as represented in Fig. 2. 
Fig. 4 is a cross-sectional inner elevation on 

5 

d 

3 the line 22 of Fig. 1. Fig. 5 is a horizontal 
section on the line y if of Fig. 3, it being sini 
lar to Fig. 3, but showing the parts in a dif 
fe'ant, relative position, the engine being re 
versed. Fig. 3 is a right-hand elevation of 

... the engine as represented in Fig. 1. Fig. 7 is 
an elevation of the interior of one of the pis 
ton-heads. Fig. S is an elevational view of 
one side of one of the ratchet-disks. Fig. 9 
is an elevational view of the other side of said 
disk. Fig. 10 is a view of the inner face of 
one of the istol-head covers. Fig. 11 is an 
enlarged detail. Section on the line at it of Fig. 
2. Fig. 12 is an enlarged section of one of the 
'atchet-disks () the line of Figs. 8 and 9. 
Fig. 3 is a transverse section on the line at al. 
of Fig. 2. Fig. 14 is a perspective view of one 
of the stop-blocks. Fig. 15 is a cross-section 
of the same on the line S S of Fig. 16. Fig. 
16 represents a front view of one of these 
blocks and two reverse sectional edge views. 
ticken on the line t t of the front view. Fig. 
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17 is a detail horizontal section showing the 
parts in a position different from what they 
occupy in Figs. 1 and 5. Fig. 1S is a plain 
view of the engihe, part in section. 
Similar letters of reference designate corre 

sponding parts throughout all the different 
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figures of the drawings. 
In the example of my engine presented in 

the drawings by way of illustration, A desig 
nates the cylinder of an engine of the single 
cylinder direct-acting type, said cylinder . 
being open-ended to the atmosphere, there 
being at each end a suitable skeleton or other 
frame arranged to support certain of the me 
chanical parts. . . . 
Midway of the length of the cylinder A is a 

transversepartition or diaphragm B. (See Figs. 
2 and 5, and especially the detail view in Fig. 
13.) This partition 3 is suitably channeled 
or provided with passages, so that there may 
be an inlet on the top at l and exhaust-out 
lets on each side of the cylinder at l'l’, all of 
which is clearly shown in Fig. 13. . The steam 
which eliter's the passage to finds its way into 
the cylinder through suitable ports or open 
ings in the partition 3, as shown in Fig. 2, 
said ports being controlled by a valve B, con 
sisting, preferably, of a flat strip arranged to 
rotate by bring provided with journals 3° B°, 
having bearings in the partition. The exhaust 
likewise takes place through these ports, and 
therefore the valve 3' regulates both the ad 
mission and exhaust of steam. As shown in 
Fig. 2, it perimits the space on one side of the 
diaphragm to communicate with the steam 
inlet for the admission of steam and the space 
on the other side of said diaphraga to simul 
taneously 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 
the other side of the partition. . . 
Within the cylinder A is a double-headed pistoli. . . . 
C and C’ tienote the piston-heads, which are 

hollow and are connected together by a tube D, 
of suitable length and diameter. This tubu 
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lar connection passes through a perforation 
in the center of the partition 13, a stuffing-box 
being provided to form a tight fit and prevent 
leakage during the reciprocatory movements 
of the piston. Each of the piston-heads Cand 
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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 
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 the stop-blocks, whose construction 
and function will be presently explained. 

Io 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 
stopblock. This spring serves as a catch to 
hold the stop-block from being displaced. 
The tension of this spring is easily overcome 
when the block is shifted. Said block has two 
holes, as seen 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 
other position. The mere shifting of the block 
operates to disengage the pin therefrom, inas 
much as the spring which carries the pin is 
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of an easy tension, and therefore, the move 
ment of the block is amply sufficient to throw 
the pin out of the hole. 
Inside of each of the piston-heads C and C 

is loosely located a ratchet-disk, which has 
the function of a clutch for connecting the 
piston at the propertime with a rotative shaft 
in such a manner as to impart a movement 
to the latter, which in turn transmits motion 
to the valve. In Fig. 2 one of these ratchet 
disks is shown enlarged in a detai view, and 
in Fig. 11 its position within the piston-head 
is distinctly illustrated. F indicates these 
ratchet-disks, there being one of them in each 
head. They each have a sleeve H, which lies 
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 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 
sleeve HI 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 
face of the disk-face. (See Fig. 8.) The piston 
head is provided on its inner face with a cor 
responding series of ratchet-teeth or indenta 
tions c (see Fig.11) directly opposite the teeth 
f", said teeth c projecting from the surface of 
the head and adapted to engage tecth f" when 
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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, have a cer 
tain range 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 Fatchet 
teeth f, which project from the surface of the 
disk-face. (See Fig. 9, also Figs. 11 and 12.) 

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 
formed within a circular groove, so that they 
lie below the surface of the face of the cover, 
(see Fig. 10,) and these teeth gare 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 c are shown engaged 
when we look at piston-head C, and looking 
at the piston-head C' in Fig. 11 we see teeth 
f' and c in engagement, whereas in viewing 
piston-head C in Fig. 5 we see teeth fand g 
in engagement with each other. Thtts it 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 - blocks, to be 
presently described. 
The sleeved ratchet-disks are provided with 

internal ribs of a partially-spiral form, and 
denoted by h and h'. (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 cylinder 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. e. 
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-being adjustable by 
rotation, so as to take up any wear that may 
occur. Thespiral groovese and e' on the shaft 
E 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. 
On one end of the shaft E, which, as is evi 

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 
E°, which is to be belted to the driven device. 
On the other end of the shaft E is a pinion I, 
which engages the internally-cogged rim I of 
a governor-wheel K, turning on a stud l, pro 
jecting from the main frame. To this gov 
etnor-wheel are pivoted the weightsMM, hav 
ing springs n' m', and on one weight is a pro 
jection in, which connects by a universal joint 
with a pitman-roli, whose other end is piv 
otally fastened to one arm of a bell-crank le 
ver J, pivoted on the main frame and having 
its other arm pivoted to a link I, having pref 
erably a yoked end so formed that it may 
pass around the steam-inlet pipe, and said 
yoke i is pivotally connected to a transverse 
shaft a', whose ends are attached to arms (t. 
a, secured to the journals or pins 13° of the 

This spirally-grooved shaft Epasses 
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valve B'. (See Fig. 13.) In this manner the anything 
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 in reversing 
and also in controlling the proper position of 
the ratchet-disk, holding the same disengaged 
from both sets of ratchet-teeth whenever need 
ful. One of the stop-blocks is shown in pers 

15 

spective in Fig. 14, and the detailed construc 
tion is brought out clearly therein and in Figs. 
15 and 16. They consist, simply, of a suitably 
shaped block N, adapted to rest in the pist 
ton-head loosely enough to permit a certain 

25 

amount of horizontal movement or sidewise 
play. The block has a central opening 7, 
large enough 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 beveled on opposite sides of 
the block with oppositely-located inclines to 
provide sloping faces n' , which faces, it 
will be seen, are 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 it.' 
in, although said faces are not near enough 
together to allow the disk to touch them both 
simultaneously, and one or the other is brought 
contiguous to its adjacent edge of the disk by 
the horizontal shifting of the block. It may be 
further stated that these faces ' and form 

35 stops, they being so located that they are 
brought into use separately, as occasion re 
quires, to prevent the disk from being en 
gaged with one or the other set of rateliet 
teeth, according to the movements of the en 
gine, and when one stop is acting the other is 
out of the way, so that although the disk can 

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

45 

interposition of the block, yet it may engage 
the other set of teeth, and this continues until 
the block shifts its position in reversing the 
engine, all of which will be more clearly tin 
derstood as soon as describe the operation 
of the engine. Each of the reversing or stop 
blocks is provided with a pair of pointed or 
incline-faced projections O O, which project 
through the openings G' G’ in the covers G 
and playsidewise in these openings whenever 
the blocks shift. Further, it will be seen that 
a horizontal lever P is pivoted at one end of 55 the engine, said lever, having two inclined 
projections q q., and that another similar le 
wer P' is pivoted at the other end of the en 
gine, said lever F having a couple of inclined 
projections r, the two levers and P being 
connected by a link p. The lever P has a 
handle. S, provided with a catch 5, engaging st s the segment S'. The projections of q and also 
the projections r r are so situated as to be 
struck by the inclined projections OO on the 
blocks N. So long as the levers P and P' re 
tain one position the contact of projections O. 
O with projections of q and a r will not effect 

g, for they will simply touch them at 
each stroke; but whenever the engineer de 
sires 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 
each block will strike the respective levers 
and the inclines of one projection O will ride 
up the incline of one projection it, and on the 
return stroke the incline of a projection O on 
projection r, and thus blocks N will be shifted 
in different directions and caused to occupy 
their other positions, where they will act as 
stops for the ratchet-disks. 
The operation of my improved engine will 

now be described. Suppose the valve 3’ to 
be in the position shown in Fig. 2, with steam 
entering through inlet l in the direction of 
the arrow shown in full lines into the interior 
of cylinder A between the diaphragm or par 
tition Band the piston-head C. This will 
actuate the piston toward the right, as, indi 
cated by the arrow, the piston-head C going 
ahead. (See Fig. 2). Such movement of the 
piston will cause the loosely-placed sleeved 
rachet-disk F within head C to engage its 
set of teeth f with the ratchet-teeth c on the 
head C, 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 kept from revolv 
ing and caused to pursue a rectilinear move 
ment, along with the piston-head, and as said 
disk is connected with the spirally-grooved 
the spiral groove the latter shaft will revolve 
in the direction shown by the arrow in Fig. 
2. With the other ratchet-disk, which is in 
piston-head C, a reverse condition of the parts 
will obtain during 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 f' becoming disengaged 
ment begins and the teeth f being prevented 
from engaging with teeth 9 by the stoppage 
of the disk F against the stop-block N adja 
cent thereto, so that during this reciprocation 
this ratchet-disk will revolve idly. Again, we 
are now supposing that the levers P and P' 
the stop-flock in piston-head C keeps the disk 
therein free during the reciprocation to the 
right and the stop-block in piston-head C’ 
keeps the disk therein free during the recip 
rocation to the left. Further, the twist of the 
shaft E consequent upon the advance of the 

is, and motion is thereby transmitted through 
pit mani, bell-crank J, linki, rod a', and arms 
?t ?t to valve 3', which gradually rotates, so 

frog eitering into space inetween partition B 
and head C and directed into space between 
the position shown in dottedlines in Fig. 2, 
and thus opening the exhaust, so that the 

shaft by the internal spiral rib working in 

from teeth c the moment this piston move 

that by the time the piston reaches the limit. 
of its stroke the steam wiii have been cut of . 

75 

the other block will ride up the incline of one 

So 
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do 
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occupy the position shown in Fig. 1, and that 

piston rotates pinion I and governor-wheel 
I 25 

partition 3 and head C, the valve assuming 
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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 ratchet-disk within head C 
will have both sets of teeth disengaged from 
the teeth on the lead 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 f from engag 
ing teeth (1, which engagement Would natur 
ally take place if the block 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 ratchet-disk within piston-head C, how 
ever, now operates in the same manner that 
ratchet-disk in head C did during the other 
reciprocation. Its 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 spirale, which is the reverse 
of spiral e' 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 gets to the end of its 
reciprocation to the left the valve will have 
been 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 aid control 
the speed in the usual manner. In actual 
practice. I have already attained a speed of 
four thousand revolutions per ninute, 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 
undle S and throws the levers IP P froin the 

position shown in IFig. 1 to the position in 
ifigs. 5 and 18. During 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 inclined pro 
jections () () strike the points on the le sers 
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 Fig. 5 instead of those depicted in Figs. 1. 
and 17, and the blocks will maintain these 
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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 reciprocation 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 F in head C has 
its teeth fengaged with teeth gy. 

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 F in head C 
will have its teeth fengaged with teeth g and 
shaft E will continue its rotation, as shown, 
the disk IF in head C being now free. Fur 
ther, the motion through the overnor and 
leverage will be transmitted to the supply 
valve, as before, causing it to supply and cut 
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 
wei'Se direction. 
Many changes may be made in the con 

struction, arrangement, proportion, size, rela 
tion, and form of the various parts without 
departing from the invention. What I have 
shown is by Way of example and explanation. 
I can build the engine as may seen best to 
adapt it to such exigencies and demands as 
may be needful. 

Iaving thus described iny invention, what 
I claim as new, and desire to secure by Let 
ters Patent, is 

1. In an 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 
grooved shaft, an internally-ribbed 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-healed piston whose heads 
are hollow and have a tubular connection, a 
spirally-grooved shaft, and ratchet-disk and 
stop-block in each piston-head. 

4. The combination of a cylinder, a double 
headed piston therein whose heads have a 
tubular connection, a spirally-grooved shaft 

Ience the 
shaft E will le caused to rotate in the di-, 
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running through the same, a valve operated iy 
said shaft to supply the steam, and a ratchet. 
disk and stop-block in each piston-head. 

5. The combination of a cylinder, a double 
headed piston whose heads are hollow and 
have a tubular connection, a grooved shaft 
Jutlining through the same, a valve connected 
to and operated by the shaft, a governor be 
tween the shaft aid valve, and a ratchet-disk and stop-block in each piston-head. 

6. The combination of a cylinder, a dotible 
headed piston whose heads are hollow and 
have a tubular connection, a shaft provided With oppositely-running spiral grooves and 
located through the piston, sleeve, ratchet 
disks having internal spiral ribs to engage 
the shaft and teeth to engage corresponding 
teeth on the piston-heads, and a stop block in 
each piston-head. 

... The combination of an open-ended cyl 
indel having a central transverse partition, a 
double-headed piston whose heads are hollow 
and have a tubular connection and are on op posite sides of the partition, a spirally-grooved 
shaft running through the piston, it ratchet 
disk and a stop-block in each piston-head, 
and a valve connected by intermed isie means 
with the shaft. - . . . 

S. The combination of the partitioned cyl 
inder', a double-headed piston whose heads 
are hollow and have a tibular connection, a shaft provided with oppositely-running spiral 
grooves and located through the piston, 
sleeved ratchet-disks having internal spirai 
ribs to engage the shaft and sets of teeth on 
their opposite faces to engage corresponding 
sets of teeth on the piston-heads, and a stop. 
block in each piston-head. 

9. in an engine, the combination of a cyl 
inde', a piston moving therein having hollow 
heads connected by a tubular connection, a grooved shaft passing through the piston, a 
disk permanently connected to the shaft aid 
interinittently connected to the piston, so that 
the reciprocations of the piston jaay rotate 
the shaft, 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-running spiral 
grooves, sleeved ratchet-disks having internal 
spiral ribs to engage the shaft and sits of 
teeth on their opposite faces to engage corre 
sponding sets of teeth on the piston-head, and 
a stop-block in each piston-head, having suit 
able connections and pointed projections, sub 
stantially as described. . . 

11. The combination of the cylinder, a dou 
ble-headed pision whose ineads are hollow and 
are provided with slotted covers, said heads 
having likewise a tubular connectii), a shaft 
provided witl oppositely - running spiral 
grooves, the sleeved ratchet-disks having in 
ternal spiral ribs to engage the shaft, sets of 
teeth on their opposite faces to engage corre 
sponding sets of teeth oy the piston-heads, 

Fatehet-disk having sets of ratchet-teeth, a 

5 . 

and beveled edges to engage inclines on the 
stop-blocks, together with a stop-block in each 
piston-head, having projections located within 37 o 
the slots of the piston-covers, substantially as: 
described. . . . . . ;- 

12. The combination of the cylinder, 
double-headed piston whose heads are hollow 
and have a tubular connection, a spirally 
grooved shaft running through the piston,th Y. 75. 
stop-block arranged within each piston-head 
in connection with the ratchet-disk, said stop-... 
blocks, having inclined projections, and the 8o 
reversing leverage adapted to operate in co 
nection with the inclined projections of the 
stop-blocks, substantially as described. . . . . 

13. The combination of the partitioned cy 
ilder, a double-headed piston whose head 
are hollow and have a tubular connection, 
shaft provided with oppositely-running spiral 
grooves and iocated through the piston, 
sleeved ratchet-disks having internal spiri 
ribs to engage the shaft and sets of teeth on 
their opposite faces to engage corresponding, 
sets of teeth on the interior of the piston 
heads, a stop-block in each piston-head, hav 
ing oppositely-located inclines and pointed, 
projections, the reversing leverage in conne 
tion with which the pointed projections of 
the stop-block operate, the valve for suppl 
irag and cutting of the steam to the cylindei 
and the leverage, and gearing connections b 
tween said valve and the grooved shaft, all roo 
arranged so that during the reciprocations of 
the piston said shaft may be caused to revolve' 
in the same direction, except when the engine 
is reversed, substantially, as described. 

1-4. The combination of the partitioned cyl 
inder, the piston moving therein, the spirally 
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 oriole end 
of said shaft, an internally-cogged governor 
wheel engaging said disk, a pitman-rod con 
nected to the governor by a universal joint, 
a bell-crank pivoted to the other end of said 
rod, and a link connecting one end of said 
crank with arms on the valve-journals, sub 
stantially as described. . . - 

15. The combination of the cylindel', a 
double-headed piston whose heads are hollow, 
and have tubular connection, a shaft pro 
vided with oppositely-running spiral grooves, 
sleeved ratchet-disks having internal spiral 
ribs to engage the shaft and sets of teeth on 
their opposite faces to engage correspond 
ing sets of teeth on the piston-heads, a stop 
block in each piston-head, a supply - valve 
for the stealin, a pinion on one end of the 
grooved shaft, a governor for regulating the 
speed, said governor being geared to the afore 
said pinioi, and leverage connections between I 
the governor and supply-valve, substantially 
as described. - 

1 (3. The combination of the cylinder, a 
double-headed piston whose heads are hollow 
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and have a tubular connection, a shaft hav- ciprocations of the latter may rotate the shaft, ing Spiral grooves therein and located through substantially as described. 
the piston, ratchet-disks within each head, 19. In an engine, the combination of a cyl 
having internal spiral ribs to engage the shaft inder, a piston therein, a grooved rotary shaft 
and sets of teeth on their opposite faces to passing through the piston, a ratchet. device 
engage corresponding sets of teeth on the pis- forintermittently making connection between 
ton-heads, a stop-block in each piston-head, the piston, and the shaft, and a reversing stop 
which blocks have pointed projections, and block, substantially as described. 
the reversing leverage consisting of levers 20. The combination of a cylinder, a double 
pivoted at each end of the cylinder and pro- | headed piston whose heads are hollow and 
vided with pairs of inclined faces, in connec- have a tubular connection, a grooved rotary 
tion with which the stop-block connections shaft passing axially through the piston, and 
Operate, substantially as described. a ratchet mechanism in each head for inter 
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17. The combination of a steam-cylindermittently making connection between the pis having open ends and a central transverse ton and shaft. 
partition, a piston having hollow heads wiich 21. The combination of a cylinder, a double 
are connected by means of a tubular connec- headed piston whose heads are hollow and 
tion, said heads being situated on opposite have a tubular connection, a grooved rotary 
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sides of the central partition and the said shaft passing through the piston, and ratchet 
tubular connection working through an open- disks having internal ribs to engage the shaft 
ing in the central partition, a spirally-grooved and teeth to engage with corresponding teeth shaft running through the tubular connec- on the piston-heads. 
tion, and means for connecting the aforesaid 22. The combination of a cylinder, a piston 
piston-heads to this spiral shaft for the pur- therein, a grooved rotary shaft passing axially 
pose of revolving it, together with a valve through the piston, and a ratchet-disk engag 
operated by said shaft to supply the steam, ing the shaft and having teeth that engage 
and a ratchet-disk and stop-block in each corresponding teeth on the piston. 
piston-head, substantially as described. In testimony whereof I affix my signature in 

lS. In an engine, the combination of a cyl- presence of two witnesses. inder, a piston moving therein, a grooved ro 
tary shaft passing through the piston, and a JOHN V. RICE, JR. ratchet-disk which is internally ribbed to per- Witnesses: 
manently engage the shaft. and is intermit- IF ENRY 13. BOLTON, 
tently connected to the piston, so that the re- WM. T. BOYDEN. 
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