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SPEC_IFICATION forming part of Letters Patent No. 405,150, dated June 11, 1889.
Application filed October 17,1888, Serial No, 288,401, (No model.)

To all whom it may concer:

- Beit known that I, FRANK WILLIAM DoODD,
of 16 Osborne Road, Forest Gate,1n the county
of Essex, England, have invented certain new
and useful Improvements in Single-Action
Steam and other Motive-Power Engines, of
which the following is a specification.

This invention relates to those single-acting
engines in which the connecting-rod 1is at-
tached directly to the piston, the object being
to render the engine cheaper in construction
and lighter than the usual forms by dispens-
ing with the eccentrics, rods, valves, &e., gen-
erally employed to control the various condi-
tions of pressure in the working-cylinder.

Accordingtothisinvention these conditions
are controlled by the motion of the piston
itself, together with the rocking motion of the
joint or coupling, where the connecting-rod is
attached to the piston. This joint or coup-
ling will hereinafter be termed a “rocking
coupling.” "

The steam orother fluid passes into the pis-
ton by one or more ports in the cylinder, and
then passes through one or more ports in the
seat of the rocking coupling into the working
part of the cylinder. Thesteam-passage may
then be closed in two ways during the work-
ing of the engine—first, by the motion of the
piston in its cylinder; second, by the motion
of the rocking coupling in its seat. I have
found that whereas an economical set of con-
ditions cannot be obtained by using either of

these motions alone every condition obtain-

able by the usual forms of valve-gear can be
obtained by using them together, The actual
form of the rocking coupling and its geat, and
also the form and position of the port in the
cylinder must necessarily vary according to
the conditions under which the invention is
applied. The poris may vary in area, and the
various parts may vary in strength and size,
according as steam, air, or other fluid at
areater or less pressure is to be used. In en-

gines of the closed-in type the steam-supply

may be drawn from the crank-chamber, or 1t
may be taken straight to the cylinder without
passing through the crank-chamber. The na-
ture of the strain in the connecting-rods may
be either a pull or a thrust, necessitating some

modifications in the nature and position of
the working-surfaces, as will be hereinafter
explained. | * |

In the accompanying drawings, Figure 1

shows in sectional plan view, and Fig. 2 in 55

longitudinal sectional elevation, a pair of sin-

gle-action horizontal engines constructed ac-

cording to one form of my invention, the T-
head, which connects the piston-rod with the
piston, consisting of a hollow cylinder and
forming a passage for the live steam to pass
through on its way to the cylinder. Fig. 3

shows in section a modification of the T -head

coupling-piece, no passage for the steam be-

6o

ing made through it. Ifig. 41is a sectional 63

plan view of a pair of single-action enginesin
which the cylindrical form of the T-head is
changed to a segment of a cylinder. Fig. 5
1s a longitudinal vertical section of these en-
gines, the piston being, as in Fig. 4, at the

end of its return-stroke; and Fig. 6 is a simi-

lar view of the engine to Fig. 5, but showing

the piston advanced one-third of its stroke.
A A are the working-cylinders, cast in one

with a connecting-chamber A* '

B B are the trunk-pistons, to which are
tted the connecting-rods C. These rods,
connected to the base of their respective pis-
tons, as deseribed, are also coupled to a erank-
pin of the crank-shaft common to both rods
by socketed ends, and they are held to the
crank-pin by bracing-rings, which leave them
free to oscillate independently of each other.
The crank-shaft D hag its bearing in a hollow
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flanged casting K, which 1s secured by bolts 85

to one side of the chamber A*. The cylinders
A A are jacketed to form steamways for the
exhaust-steam, there being ports « in the cyl-
inders to connect with the exhaust-passages

a’, which are in communication with an ex- go

haust-steam pipe.

a® are the steam-supply ports for the two
engines. 'T'hey are connected together by a
passage a’cored out in the casting, which pas-
sage 18 also connected with the steam-supply
pipe. The ports a*are always covered by their
respective pistons, which are formed with
elongated passages 0 for leading the steam
intoc the sockets prepared to receive the hol-
low T-heads of the connecting-rods, and a
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similar arrangement of passages 0%
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ton, and then bringing into coincidence

IS pro-
vided 1n the 1:)151:0]1% tor the d]seharne of the
exhaust-steam. These T-heads ox pluﬂ coup-
lings, which are free to rock like the plug of
of a mp in their sockets to provide for the
oscillatory movements of the piston-rods, have
open ends, and are therefore in direct coms-
munication with the steam-passages 0 of their
respective pistons. Ifrom these oscillating
heads the steam passes to the front of the pis-
tons by ports ¢, when they are brought into
coincidence with ports 67 b*in the head of the
piston, and when the steam has expanded in
the front of the piston it escapes by the port
b* through a passage ¢’ in the rocking plug-
couphn and off by the ports ¢ and pass&nes

’ to the exhaust-pipe.

In%tead of fitting the pistons w 1Lh packing,
as is usual, I prefel that the cylinders Sh(mld
carry elastic packing, as shown in the draw-
ings, and for securing the plug-coupling of
the rod to the piston and insuring a steam-
tieght joint its open ends are beveled inward
to fit conical seats formed for it in the ends
of the piston-socket.

From the foregoing description it will be
understood that steam will be admitted to
cach cylinder at the end of the return-stroke
of its piston, by reason of the rocking con-
necting-rod having brought the steant- -ports
¢ ¢ into coincidence with the steam- -ports 0’
b* of the piston-head. The steam will then
flow to the face of the piston, the supply be-
ing kept up until, by the advance of the pis-
1011 the port ¢? is closed. The steam admit-
ted to the cylinder will by its expansion
complete the outward stroke of the piston, the
oscillating T-head rod meanwhile closing the
ports ¢ ¢ mld opemnﬂ the port b to the ex-
haust-passage ¢/, which is at that time in com-
munication with the exhaust-passage 0% of
the piston, and throuﬂh it with the exhaust-
port ¢ and passage «” of the cylinder. As
the piston completes its outward strolke, the
port « in the cylinder will be entirely uncov-
ered, thus enabling the main portion of the
e:x_]_must-&te&m to escape directly through 1t.
The exhaust-port a will be at about the level
of the supply-port ¢, and may consist of any
number of openings in the jacketed portion
of the cylinder. Dy the completion of the
throw of the crank the piston will be driven

inward to its starting position, first openinﬂ

the port «* to the steam-passage D of the pis-
the
1)01"@5 b’ 1 with the por rts e ¢, whereby a fresh
supply of steam is admitted to the face of the
piston.

The supply-port may, instead of delivering
the steam into the interior of the loehmn
plug, deliver it inlo a recess or indentation
formed on the periphery of that plug, as shown
in Fig. 3, where B is the trunk-piston de-

tached from its cylinder and fitted, as before,

with a connecting-rod C, having a hollow T-
head or plug-coupling. In the periphery of
this coupling two recesses 1 2 are formed,

405,150

through which the live and exhaust steam
1@81)ectwely pass.

b’ is the supply-port in the head of the pis-
ton, and 0° is the exhaust-port in the piston-
head. The recess 1 communicates with the
passage O and the recess 2 with the exhaust-
passage 0% The steam from the supply-port
enters the passage b of the piston, and
through the recess 1 to the portd’ in the face
of the piston. When by the rocking of the
connecting-rod as the piston advances the
port b’ is closed, the exhaust-port 0° will be
opened and admit the exhaust-steam to the
recess 2, whence it will pass to the exhauast-
passage OF and escape thence by the exhaust
port and passage of the cylinder.

In the arrangement illustrated at Ifigs. 4,
5, and 6 a considerable portion both of the
rocking plug-coupling and of its seat as used
in the second arrangement is dispensed with.

A constant pressure is maintained in the
central or connecting chamber, whereby the
connecting-rods are constantly subjected to
tensile strain, thus rendering it expedient to
construct the ports in that portion of the seat
of the T-headed connecting-rod which lies be-
tween its center of motion and the cranlk-
shaft nearest the shaft, In this example the
cylinders A A are at their open ends in con-
stant communication with the steam-boiler.
Thus a pressure of steam (during the work-
ing of the engines) is always maintained on
the interior of the trunk-pistons, which con-
sequently balance each other in their move-
ments against the retar (1111“-]_)1'{3‘351110 of the
steam.

b is the inlet-passage in the piston for con-
veying the steam Dby the port 0 to the head
of the piston, and 0? is the exit-port by which
the exhaust-steam passes to the passage UF,
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and thence, by the port and passage ¢ @’ of

the ¢y 1111{101* to the exhaust-pipe. The rock-
ing of the oscillatinff rod C, caused, as before,
by the traverse of its 1:1151:01] opens and
closes alternately the .ports O 1% in the pis-
ton-head. When the 1)151011-1*0(:1 C 1s at one
extreme of its oscillation, the convex face of
the T-head closes, say, the admission-port in
the head of the piston, and when at 1ts other
extreme position it will close the exit-port
precisely as when the whole cylindrical sur-
face of the T-head coupling is nsed.
mission of steam to the passage 0 is cut off
by the advance of the piston, as before, and
the constant pressure of the steam within or
at the baclk of the pistons serves to hold the
pistons in close contact with the T-heads of
their respective rods.

From the foregoing explanation it will he
understood that other surfaces of revolu-

tion—such as cones and spheres—may be em-

ployed to take the piace of the cylindrical
surfaces of the rocking plugs above men-
tioned, |

It will also be understood that by my in-
vention the complications of valve-gear and
the disadvantages connected therewith are

The ad-
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removed, and provision is thereby made for

constructing single-action engines in a far

more economical manner than heretofore.

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—

A single-acting engine furnished with a
trunk-piston 1n the walls of which are sup-
ply and exhaust passages which are opened
and closed by the motion of the piston, the
one passage receiving steam or other fluid
from a port in the cylinder and transmitting
the same to the working-face of the piston,

and the other conducting the spent steam to 15
the exhaust-port in the wall of the cylinder,
such trunk-piston having a seat for the re-
ception of the head of a connectirfe-rod so
formed as to close and open alternately by
1ts oscillation the supply and exhaust pas- 20

sages In the piston, for the purpose above set
forth.

FRANK WM. DODD.

Witnesses:
H. K. WHITE,

G. I, G, MATHIESON.
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