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To all whom it may concermn: -

Be 1t known that I, CURTIS M. LoNgG, a
citizen of the United States, and a resident of
Allegheny, in the county of Allegheny and
State of Pennsylvania, have invented certain
new and useful Improvements in Steam - En-
gines of the oscillating-piston type; and Ido
hereby declare that the following is a full,
clear, and exact description thereof, which
will enable others skilled in the art to which
1t appertains to make and use the same.

The object of my invention is the construe-
tion of a steam-engine of the oscillating-piston

type, accurately balanced by means of dupli-

cate pistons, cranks, pitmen, and crank-arms,
which,moving in opposite directions, equalize
momentum and strains, and with centers prop-
erly placed to avoid jar or shock from sud-
denly-reversed movements, and to obtain a
machine with small fr 10‘01011 , high speed, great
efiiciency, and compactness
In the drawings, Figure 1is a side elevation

showing cylinder and easing with the working
parts resting on centers. Fig. 2 isa front ele.
vation with cylinder in section. - Fig. 3 is the
reverse side of cylinder, partly in section,
showing the septa and valve arrangement.
Fig. 4 is a central section of the double pis-
ton, showing their construetion in two parts
with hollow sleeve and packing.

In Fig. 1 the crank-arm A is attached to

and i1s a part of the shaft C, which is oscil-.

lated by the piston D, as shownin Fig. 2, and
the crank-arm B is a part of the sleeve F and
piston H. These crank-arms are placed oppo-

site each other-——Cbeing center—at such angles
that when they reach their centers or end of
stroke the pistons will be even and ready for
the return-stroke. The travel of crank-arms
and pistons is controlled by the system of

~ecranks G H, and therefore, on account of the
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angles of pitmen varying at different points
on each stroke, the pistons will move part of
their strokes at slightly different speeds; and
it 18 for the purpose of accommodating this
movement that the duplicate pistons are mde
pendent of each other, D being rigidly at-
tached to shaft C, and E to the hollow sleeve
and crank-arm B, as before stated, and shown
in Kigs. 2 and 4.

The pistons D and E move in one cylinder,

and are operated by the valves substantially :

| Inder or
jacent faces of the pistons.

- as if they were one and made for the purpose

of operating one crank-arm and pitman. The
cranks G- and H are placed at such angles to 55
plane « through shafts Iand C as will bring
them oneto its upper and the other to itslower
center at the same time, and as these centers
fall both upon the same side of the plane
throungh shafts C and I it follows that the 6o
cranks are not exactly opposite.

For economy and compactness, 1t 18 a great
object to employ one c¢ylinder for inclosing
the two double oscillating pistons; but I find
it advantageous to separate them slightly in 65
their cylinder, because if brought face to face
in contacf, owing to the slight variations
in speed in certain parts of their movement
above referred to, there will be slight over-
lapping, so that the edges of the pistons 70
against which the steam impinges to drive

them will not at all times be in perfect align-

ment. On account of this slight overlapping
of the pistons in their movement, which would
cause the steam to impinge upon small por-
tions of their sides instead of only their edges,
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‘they would, if in contact, be pressed laterally

against the cylinder-heads, which would cause
friction and resistance to their iree movement.
To obviate this difficulty, I insert the web or
diaphragm 2, which may be cast with the cyl-
fixed rigidly to it, between the ad-
i "The result, there-
fore, 18 that pressure of the steam can never
operate to induce injurious friction in the
movement of the pistons, but only to oscillate
them. This same result of preventing injuri-
ous friction may be accomplished in other
ways; but this I deem preferable.

The web 18 slightly less in width than the
extent of travel of the pistons within the cyl-
inder, which 1nsures perfectly even wear upon
the web, and prevents the formation of shoul-
ders in the metal near the point of clearance
between the septa and the edges of the pistons.
The valve-port 1s in length equal to the thick-
ness of the two pistons and interposed web.
The result 18 that the sceam will be admitted
equally on either side of the web to drive each
piston in substantial unison with the other, I0O
It will be seen that by this arrangement, the
parts on either side being duplicates of each
other, there is obtained, first, a perfect bal-
ance against gravity, and, second, a balance
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against momentum, the pitmen and cranks
moving in opposite directions and at the same
‘EG]OCltIES hence each exactly counteracting
the effect of the other. The direction of strains
5 is at all times opposite on the cranks G and
H, and therefore the shaft I and its bearings
are relieved of thefriction and pourding that
~ must result from the use of one pitman when
the direction of strains 1s 1evelsed twme in

ic each revolution.

In Fig. 1 the dotted lines inclosing B E in-

. dicate the piston attached to hollow sleeve K,

and the dotted lines inclosing J J are the 5epta,
or partitions that divide the cylinder into 1ts

iz upper and lower working - chambers. The
dotted circles within J J are the valve-cham-
bers. K and L are the pitmen, and M the
stuffing- box oland. « is the plane through
axes of Shaits and d the planes through shaft

»c I and erank-centers. The dupllcated double
pistons D and E are shown in Fig. 2, and 1n
section in Fig. 4. N is the Cylmder O cylin-
~der-head.

In Fig. 3 J' J” are the septa; P Q, the bal-

25 anced hollow cylindrical oscillating valve
within the septa; R, the steam-ports, and S
the exhaust-ports.

Iam aware that oscillating valves have been
used in engines of this class but not within

30 the septa, as I use them, so that one valve
serves for both pistons ﬁlthout enlarging the
cylinder or taking up room outside of it.

¢ indicates the Steam induetion pipe, and f,
in dotted lines, the steamways in the cylinder

35 leading to the valve. ¢ indicates the ways
leadmg to the exhaust-pipe h. There is an

~opening, 7, in the cylindrical valves, a little
larger in area than the combined areas of the

two port- openings k and /, 80 that the steam--

40 pressure 18 nearly eqtnll?ed on all parts of
the valves to balance them and to avoid frie-
tion, which might hinder their action, but at
the Same time to leave aslight preponderance
of pressure of the valve upon its seat.

The valves are operated by cranks and rods,
as shown at T, from ccecentrics properly seb
upon the chwen shaft I, Fig. 2.
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“cated double pistons D and I with the hollow

These vah es
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receive stem:u in their ends and admit steam

on opposite sides of the double pistons D and

B, and thus force them through the arc of 5
their oscillation, and then admitting steam on
the reverse sides force them back to the point of
starting. This oscillatory movement 18 trans-
ferred through the ecrank-arms A and B and
pitmen K and L to the driven shaft I, which
is rotated thereby, and from which the power
may be tlans,mltted by any ordinary means 1n

use.

Fig. 4 shows a central section of the dupll-
60
sleeve I and packing- strips properl] y ad) usted
by spiral springs. U are packing-rings held
in place by the same means. The ring U
shown ontside the piston D is let into the cyl

inder, as shown, Iig. 2. |

Iam aware that engines with osullatmﬂ'
pistons are not bloadly new, and I claim only
my improvements upon such enfrmes, which
I understand to.be as follows: .~ |

1. Inanengineofthe oscillating-piston type
the dnplmate double pistons D and E, work-
ing side by side within a single cylmder, and
the duplicate crank-arms, cranks, and pitmen
arranged to work 0ppomte to each other, sub-
stantially as and for the purpose set forth

2. In combination with the cylinder N, the
duplicate double pistons D and K, WOI‘klIlg

65
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side by side, and the web z, betw. een the pis-

tons, substfmtlally as set fmth |

3. The balanced oscillating valves and ports 80
within the septa, in-combination with the eyl-
inder N and the duplicate double pistons D
and E, substantially as set forth.
4. The combination of the sleeve F, the
crank-arm B, and piston I with the crank-. 85
arm A, shaft C, and piston D, substantlal]y
as and for the purpose described.

In testimony whereof I have hereunto sub-
seribed my name.

'OURTIS M. LONG.

| Witnesses:
MARCUS S. I‘IOPILI‘?S
- C. P. ELWELL.
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