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To al., whom it invazy concern: 
Be it known that I, JOHN A. LIDBACK, a 

citizen of the United States, and a resident of 
Portland, in the county of Cumberland and 
State of Maine, have invented new and useful 
Improvements in Engines, of which the fol. 
lowing, taken in connection with the accom. 
panying drawings, is a specification. 
This invention relates to improvements in 

steam-engines, and it is carried out as follows, 
reference being had to the accompanying 
drawings, where 

Figure represents a central longitudinal 
Section of the improved engine; and Fig. 2 
represents a cross-section on the line A B, 
shown in Fig. 1. Fig. 3 represents a cross 
section on the line CD, shown in Fig. 1; and 
Fig. 4 represents a cross-section on the line E 
F, also shown in Fig. 1. Fig. 5 represents a 
perspective view of one of the oscillating pis 
tO)S. 

Similar letters refer to similar parts wher 
ever they occur on the different parts of the drawings. 

Ct c represent the frame of the engine, and 
(t' represents a bearing on it, in which is jour 
haled the rotating crank-shaft ly, to which is 
Secured the disk b', provided with a crank 
pin, l', as shown in Fig. 1. 

(t" represents a suitable additional bearing 
for the shaft b, which latter bearing may be 
made independent from the framea, as shown 
in Fig. 1, or in any other well-known manner, 
as may be found most practical. 
To the frame a is secured the cylinder c, that 

is open from end to end, and has attached to 
one end the head c' and to the other end the 
exhaust-chest d. (Shown in Figs. 1 and 4.) 
Within the cylinder c are located the oscilla 
tory pistons, composed of hubs e e and radial 
wings e'e', two for each hub, as shown in Figs. 
1 and 3, and in perspective view in Fig. 5. 
Each hub e is made equal to one-half of the 
length of the cylinder c between its heads, and 
each wing e is made equal in length to the 
combined length of both hubs e e, and it ex 
tends in a radial direction to the interior 
curved surface of cylinder c. One of the pis 
tons is secured to the rock-shaft f and the 
other piston is secured to the sleeve f', sur 
rounding the shaft f, as shown in Fig. 1. The 
sleeve f' is supported in a bearing in the head 

(No model.) 

c', as well as in the bearing-block (, Secured 
to frame a. The shaft f is supported in one 
end in a central recess in the exhaust-chest d, 55 
and after passing through the sleeve f its 
outer end is supported in the bearing-block (t", 
secured to the framea, as shown in Fig. 1. 

b' is a balance-wheel secured to shaft b, as 
usual. Between the bearings a” and a' is Se- 6o 
cured to the sleeve f' the crank or lever 9, 
and to the shaft f is secured a similar crank 
or lever, g, as shown in Figs. 1 and 2. 
his a crank-pin attached to the lower end 

of lever 9, and h' is a similar crank-pin at- 65 
tached to the lower end of lever g'. 

i and i' are links connecting the crank-pin 
b', respectively, to the crank-pins h and li on 
the levers of and of', as fully shown in Figs. 1. 
and 2. 
In that part of the exhaust-chest d where it 

joins the end of the cylinder c are made a pair. 
of diametrically-opposed ports, d' d', and at a 

| right angle to the latter are arranged the ports 
d' d', through which ports the steam is inter- 75 
mittently admitted to the cylinder c and ex 
hausted from the same. 

d' is the exhaust-opening leading from ex 
haust chamber or chest d, which exhaust-open 
ing may be connected to a suitable exhaust 
pipe, as usual. 

e' e' represent suitable metallic or other 
packings, located in grooves or recesses in the 
hubs ee, as well as in the sides and ends of the 
wings e'e', in the usual manner of packing ro 
tary or similar engines or pumps. 

k is the head or cover for the exhaust-chann 
ber d, such head having central steam-Supply 
passage, k, leading to the delivery-openings of 
the oscillatory cross-shaped valve, the latter 
having arms ll, diametrically opposed to each 
other, and provided with openings ll, leading 
to the steam-supply k", and, in addition to Said 
valve-arms ll, the valve is provided with an 
other pair of diametrically-opposed arms, l'l', 
having the valve-openings ll, communicating 
with the steam-supply c', as shown. To the 

| center of the said cross-shaped valve is se 
cured the valve-spindle in, that passes through 
a suitable stuffing-box, l', on the rear side of 
head I, as shown in Fig. 2. 

an is a crank secured to the rear end of the 
spindle n, and n' is a link or connection pro 
vided with a ring, n, by which means and an 
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eccentric, m', secured to shaft b, a rocking mo 
tion is imparted to crank n' and the valve, so 
as to automatically allow the steam to enter 
and pass from the cylinder c. - 
The operation of this my improved engine 

is as follows: Supposing the parts of it to be 
in the relative positions as represented in the 
drawings, and steam admitted through the 
central channel or pipe, lic, it will be con 
ducted through valve-openings l l and ports 
d'd between the piston-wings e'e', causing the 
latter to swing away from each other in the 
directions shown by arrows in Fig. 3, the ports 
did being just on the point of taking steam, 
and the ports d' d' being about ready to ex 
haust. In the meantime the cross-shaped 
valve is automatically swung in the direction 
shown by arrow in Fig. 4, by means of the 
eccentric m' and connecting mechanism, to the 
valve - Spindle m, as described, and as the 
valve turns in such direction it establishes a 
full Supply of steam through the ports d' d', 
and permits of a full exhaust from the ports 
d' d' to the chamber d and exhaust- open 
ing d, and by such movement of the re 
spective parts the shaft f and sleeve f' are 
rocked in opposite directions, causing the 
levers g g thereon to rock or swing away from 
each other in the direction of the arrows shown 
in Fig. 2, and by the connecting-links i i" and 
Crank-pin b' the disk b' and its shaft b is 
turned half a revolution around its axis in 
the direction of arrow shown on it in Fig. 2 
until, by the reverse motion of the cross 
shaped valve, the steam is cut off from the 
ports d' d' and admitted through the ports d" 
d', with corresponding exhaust-connections, 
thereby causing the piston-wings e'e' to return 
to their original positions, (shown in Fig. 3,)and 
thereby imparting another half-revolution in 
the same direction to disk ly and its shaft b, 
by which arrangement a rapid and continuous 
rotary motion is imparted from the oscillating 
piston-wings e'e' to the shaft b without any of 
the noise, jar, or pounding common to recip 
rocating piston engines or pumps. Accord 
ing to the exhaust, desired on the valve, its 
arms may be provided with proper lips, LL", 
as shown in Fig. 4. 

When so required-as, for instance, for pad 
ple-wheel, propeller, or other engines-a suit 
able reversing-gear of any of the well-known 
constructions may be arranged in connection 
with the oscillating cross-shaped valve. The 
engine may be used with steam or liquids un 
der pressure as the motive power, or the shaft 
b may be rotated if the device is to be used as 
a pump or blower. P 
Having thus fully described the nature, con 

struction, and operation of my invention, I 
wish to secure by Letters Patent and claim 

1. The stationary cylinder c and oscillatory 
wing-pistons e'e', arranged within it upon the 
shaft fand sleeve f', and the leversgg', secured, 
respectively, to said shaft and sleeve and con 
nected to the crank b' on shaft b by means of 
the links i i", as and for the purpose set forth. 

2. The stationary cylinder c and oscillatory 
wing-pistons e'e', arranged within it upon the 
shaft and sleeve.ff', and connecting mechan 
ism to the rotary shaft b, as described, com 
bined with the ports d' d' and oscillating valve 
having the channels l i, in communication 
with the steam-supply.k', as and for the pur 
pose set forth. 

3. In an engine or pump, the stationary cyl 
inder c and a pair of Oscillating balanced pis 

55 

65 

75 

tons arranged within it, said pistons consist 
ing each of a hub, e, and radial wings e'e', as 
set forth and described. 

4. The stationary cylinder c and oscillatory 
wing-pistons e'e', arranged within it upon the 
shaft and sleeve fif' and having the connect 
ing mechanism to the rotary shaft b, as de 
scribed, in combination with the exhaust 
chamber d, having ports d' d' and exhaust 
opening d, and the oscillating valvelt', hav 
ing the steam-supply channels ll,in communi 
cation with the supply-pipe l', as and for the 
purpose set forth. 

In testimony whereof I have signed my name 
to this specification, in the presence of two sub 
scribing witnesses, on this 14th day of Septem 
ber, A. D. 1886. 

JOHN A. LIDBACK. 
Witnesses: 

CHARLES L. DRUMMIOND, . 
NICHOLAS EASTMAN. 
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