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To all whon, it may concert: 
Be it known that I, JOHN ELLIS, dental sur 

geon, of Keynsham, Sandown, Isle of Wight, 
England, a subject of the Queen of Great 
Britain, have invented certain new and use 
ful Improvements in Steam and other Motive 
Power Engines, (for which I have received 
Letters Patent in Great Britain, No. 11,847, 
dated August 16, 1888.) of which the follow 
ing is a specification. 
This invention consists of certain improve 

ments in steam and other motive power en 
gines, and has for its object a novel construc 
tion of piston and slide-valve combined in 
one piece, thereby dispensing with the ordi 
nary valve-eccentric and other parts known 
as the “valve-gear.” In order to accomplish 
this object, I make the cylinder of the engine 
with one inlet for steam, compressed air, or 
other gases or elastic fluids near the middle 
thereof, with one or two outlets for exhaust, 
the exhaust-ports being situate, when two are 
used, on each side and at Some distance from 
the inlet. I also make the piston of any de 
sired length with a cavity, into which a fixed 
stud in the cylinder enters, and peculiarly 
formed channels cut or cast in its periphery, 
the channels being so formed and arranged 
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So 

with regard to the ports that steam or com 
pressed air or other gases or elastic fluids 
passing through the inlet will be conducted 
alternately to each end of the piston, thus 
producing by its initial and expansive force 
a reciprocating motion to the piston without 
the aid of a separate slide-valve and its ad 
juncts. The channels in piston are also so 
formed as to permit of the steam, &c., escap 
ing by the exhaust-ports at each stroke of the 
piston. 

In order that my present invention may be 
fully understood and readily carried into 
practice, I will proceed to describe the same 
with reference to the accompanying sheet of 
drawings, which show the construction and 
action of a steam-engine (for the sake of ex 
ample) having my improvements applied 
thereto, 

Figure 1 represents the side elevation of an 
engine-cylinder and portion of piston-rod, 
which may be attached in the usual manner 
by a cross-head and connecting-rod to the 
crank-pin of a fly-wheel shaft for producing 
rotary motion, asis well understood. The said 
piston-rod may also be directly connected to 

the plunger of a pump or the spindle of a rock 
drill, (neither of which forms any part of my 
invention, which has for its object the pecul 
liar construction of a piston working in a cyl 
inder.) or it may be adapted to any other pur 
pose to which it is applicable. For instance, 
it may be adapted as an engine employed for 
dental purposes in place of what is known as 
a “mallet.’ 

In the accompanying drawings, AA, Fig. 
1, represent a side elevation of the cylinder; 
Fig. 2, an end elevation with one of the cov 
erS removed; Fig. 3, a longitudinal section 
With piston and piston-rod in elevation. Fig. 
4 is a plan of the engine; Fig. 5, a plan of 
the piston; Fig. 6, an end elevation of piston; 
Fig. 7, a transverse section taken through the 
line b c of Fig. 5; Fig. 8, a plan of the under 
side of piston, showing the steam ports or 
ducts for the inlet of steam. Fig. 9 is in part 
a longitudinal section and in part a side ele 
Vation of the piston on the piston-rod, show 
ing the Connection of said parts, and also 
showing a modified form of the eccentric 
leCeSS. 

Similar letters of reference indicate corre 
Sponding parts in the different figures. 
The cylinder comprises the cylinder-body 

A and the cylinder-heads A", the latter being 
provided with stuffing-boxes A*. The cylinder 
is provided centrally of its length at diamet 
rically-opposite points with exhaust-ports ID 
D, and With a centrally-disposed inlet-port E, 
which enters the cylinder at right angles to the 
exhaust-ports. The cylinder is also provided 
With a lubricating-cup C, which is screwed into 
an opening C at the top of the cylinder. The 
cylinder is also provided with an inwardly-pro 
jecting studi, preferably composed of steeland 
Screwed into an opening in the top of the cyl 
inder. A piston-rod B, of any suitable length, 
dependling upon the purpose for which it is 
designed, extends through the cylinder and 
through the stuffing-boxes in the cylinder 
head. A piston F, disposed on the piston 
rod within the cylinder, consists of a solid 
cylindrical block provided with a central 
aperture for the passage of the piston-rod. 
This block is provided on its lower side near 
its periphery with a longitudinal steam-pas 
Sage h, which opens at its outer end at the 
left-hand end of the piston into the left-hand 
end of the cylinder, as illustrated in Fig. 3, 
and at its inner end through a peripheral port 
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h in the piston near the right-hand end 
thereof. The piston is also provided with a 
horizontal steam-passage h', located near its 
periphery adjacent to the passage h. The 
steam-passage h' opens at its outer end at 
the right-hand end of the piston into the 
right-hand end of the cylinder, as illustrated 
in Fig. 3, and at its inner end through a pe 
ripheral port linear the left-hand end of the 
piston. These steam-passages h, and h' es 
tablish communication between the inlet-port 
E and the opposite ends of the cylinder, re 
spectively, as the piston is reciprocated. The 
piston is also provided on opposite sides ad 
jacent to a diametrical line with exhaust-pas 
sages gg, the former establishing communi 
cation between the right-hand end of the 
cylinder, as shown in Fig. 3, and the exhaust 
port D of the cylinder, and the latter estab 
lishing communication between the left-hand 
end of the cylinder and the exhaust-port D'. 
The piston is provided on its upper side with 
an elliptical cavity f, into which the studi of 
the cylinder projects. One end of the piston 
is provided with an annular recess F, and the 
piston-rod is provided with a fixed collar B', 
which sets into said recess. A washer v is 
bolted within said recess outside said collar, 
and these parts constitute the means of at 
taching the piston to the piston-l'Od, the at 
tachment being such that the piston is free 
to oscillate on the rod. The cavity if may be 
in the form of an elliptical channel or ellip 
tical groove, as shown in Fig.9, and the studi 
may be provided with an anti-friction roller. 
The operation of the engine is as follows: 

The parts being in the relative positions shown 
in Fig. 3, steam or other elastic fluid under 
pressure enters the left-hand end of the cyl 
inder by the inlet-pipe E, the steam-port h, 
and the steam-passage h, as indicated by ar 
row 1, and its pressure forces piston F, in the 
direction of the arrow 2, toward the right 
hand end of the cylinder, and the steam ex 
hausts from that end, as indicated by arrow 
3, through the passage g and outlet D, which 
are then in communication with each other. 
In its motion from one end of the cylinder to 
the other the piston rotates on the piston-rod 
under the action of the stud i in the ellip 
tical cavity f, the rotary or axial motion of the 
piston being in the direction of the arrow 4. 
When the outstroke is finished, the oscilla 
tion of the piston will have brought the ex 
haust-passage g' opposite the outlet-port D' 
and the steam-porth opposite the steam-pipe 
E. The instroke will then be made in a man 
ner similar to the outstroke and the parts 
will be restored at the end of the instroke to 
the positions shown in Fig. 3. 

It will be obvious that the motor may be 
applied in numerous different ways and to 
many different purposes. In fact, I would 
have it clearly understood I do not limit my 
self whatever in the application and adapta 
tion to all purposes for which it is suitable. 

425,764 
My improved motor can be made single 

acting only, if desired. 
I would remark that so-called “valveless' 

steam and other fluid pressure reciprocating 
engines have previously been constructed so 
as to work without any of the “valve-gear' 
generally used; but such motors have been 
arranged to act in a very different manner 
and by very different means to that of the 
combined piston and slide-valve according to 
my present invention. 
Having now particularly described and as 

certained the nature of my said invention and 
in what manner the same is to be performed, 
I declare that what I claim is 

1. The combination of a cylinder provided 
with inlet and exhaust ports and with an in 
wardly-projecting stud, a piston-rod, a piston 
adapted to turn on said rod within said cyl 
inder, said piston consisting of a solid cylin 
drical block provided with inlet and outlet 
passages, and with an elliptical cavity in its 
periphery, into which said stud projects. 

2. The combination of a cylinder provided 
with inlet and exhaust ports and with an in 
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wardly-projecting stud, a piston-rod extend 
ing through said cylinder, and a piston adapt 
ed to turn on said rod within said cylinder, 
said piston consisting of a solid cylindrical 
block provided with inlet and outlet passages, 

into which said stud projects. 
3. The combination of a cylinder provided 

with inlet and exhaust ports and with an in 
wardly-projecting stud, a piston-rod, a piston 
on said rod within said cylinder, provided 
near its periphery with two parallel steam 
ripheral portsh'h', with exhaust-passages gig' 
on opposite sides, and with an elliptical cav 
ity, into which said stud projects. 
with a peripheral inlet-port, peripheral ex 
haust-ports at diametrically-opposite points, 
and an inwardly-projecting stud, a piston-rod 

on said rod within said cylinder, consisting of 
a solid cylindrical block provided with par 
allel steam-inlet passages adjacent to each 
other near the periphery of the block, said 
passages opening at their outer ends at op 
osite ends of the block into said cylinder 

and at their inner ends on the periphery of 
said block and inclined at an angle to the 
axis of the piston, and an elliptical cavity in 
the periphery of said block, in which said 
stud projects, substantially as described. 

JOHN ELLIS, 
In presence of - 

FRANCIS A. Jo YCE, 
Neth Public, Newport, Isle of Wight, Eng 

Cl220. 

WILLIAM ABRAHAM, 
Clerk to Mr. F. A. Joyce, Solicitor and No 
tary, Newport, Isle of Wight. 

passages h and h', having, respectively, pe. 

extending through said cylinder, and a piston 
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and with an elliptical cavity in its periphery, 
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4. The combination of a cylinder provided 
d 
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