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- IMPROVEMENT IN STEAM ENGINES.

L
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TO ALL PERSONS TO WHOM THESE PRESENTS SHALL COME: .

Be it known that I, Hexny O. Loruroe, of Milford, in the county of Worcester, and: State of Massachu.
setts, have invented a new and useful Steam Engine; and do hereby declare the same to be fully described.in
the following specification, and represented in the accompanying drawings, of which— N
- Figare 1is o top view, and | o .

Figure 2 a longitudinal section of it. . o

 Figure 3 is a transverse section, taken through the middle of the cylinder, and its steam-receiving and
exbaust-chambers. . - o R |
~ Figure 4 is a longitudinal section of one of the valve cases or chambers and it cylindrical valve.
Figure 5 is a horizontal section of the two valves and their chambers. I -
Figure 6 is a vertical section of the sliding-crank and its cam, applied to the inner end of the driving-shaft
of the engine. = ' o S E B
A peculiarity of this engine, wherein it differs from many others, ¢onsists in its having three pistons
arranged within and to operate with one.cylinder, the said cylinder being open-at each end, the object of the
~whole béing to cause steam on and after-entering the ¢ylinder to move one of the said pistons in one direction
and the .at.her.twoiﬁ. the opposite direction at one and thé-Saniq time. . o B
~ In the stedm engine having one piston only, in a cylinder, the steam, during stroke of the piston, will act
against one end of the cylinder and also against -the piston, the said end ram_a_inillg stationary. Oonse}iuén@j
the piston has to travel- the entire lefigth of the cylinder during each stroke; but with my improvement or
invention each piston, during a stroke, travels but about one-third the length of its cylinder.  In the drawings—
A denotes the cylinder, and B ¢ D the pistons. The two exterior pistons, B D, are éonﬂ'ected'fogether by
rods a a, which extend through the middle piston C and -stuﬂihg-bt}#es_é_ b applied therjeto. The rod B of the .
piston D is tubular, and receives in its bore the rod F of the piston C, which slides freely through the said rod
E.- Connecting-rods G H join the two pistons to a lever, I, fixed on a rocker-shaft, K, provided with an arm

- or crank, L. A connecting-rod, M, jointed to the *__._a-rm'L and to a-crank, N, serves.to transmit motion from the
arm L to the crank N, the latier being applied to & driving-shaft, 0. There is or should be a fiy-wheel, P, on
the shaft O, the said shaft being suitably supported. by standards Q Q. The cross-head ¢ of -the piston-rod F
slides in guide grooves d, made in a carriage, R,  .ich is affixed to the tﬁbular piston-rod E, and slides between

- two sets of parallel guides 8 8, arranged as represented, transverse section of such guides and carriage being
shown in Figure 7., Two cylindrical cases T 1V, for receptior of two cylindrical valves U U, placed on the top
of the cylinder A, there being ports, d ¢, leading from the cylinder into such cases, the same being as represented
in fig. 2. Between the valve cases is a steam-receiving chamber, f, and a steam-exhaust chamber, g; they being
separated by a partition; A/, (see fig. 3.) Passages % % lead from each of such chambers into the valve cases.

The valves U U’ revolve freely within the chambers, &nd each valve is recessed on opposite sides, in manner as
shown in figs. 2 and 4, and also in Figure 8, which is a side view of oné of the valves. The shafts of these
valves are connected by two gears ¢4, duly affixed on them where they project beyond the valve cases. One of
such shafts carries a bevel-gear, %, which engages with another such gear, , fixed on 2 shaft, m. This Jatter

shaft carriés a bevel-gear, », which Wdr'ka.intq- another such gear, o, fixed on the driving-shaft 0.. =~
. The steam for operating the engine-enters the receiv“ing-chg.mbcr S by a pipe or copduit, P/, and is exhausted

- through a conduit, ¢, leading out of the exhaust-chamber g. In its operation on the pistons, the steam will first
pass through the port d and between the pistons B C, and by its pressure againet them it will move them in -
opposite directions. Next, the steam will enter the port e, and will act against the two pistons C.D, and will
drive them in opposite directions, the exhaust steam between the pistons B C being discharged into the exhaust-

- chamber. The movements of the pistons will produce a continued rotary motion of the shaft O. The crank N
is so applied to a head, 7, fixed to the end of the shaft O, as to be capable of sliding diametrically across such
end. Embracing the shaft O, and fixed to standard Q, is a cam-plate, 8.\ Tt is formed with a cammed groove
or recess, ¢, to receive a stud, v, extending from the sliding-crank N. The periphery of the plate 8 is parallel

- to the groove, and a roller or stud, «/, extending from the slidescrank, works against the said periph_e'r{;. :The
cam-plate 8’ is.fastened to the standard Q by serews v v, going through circular slots w w, made in a flange, '
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| projec'tinﬂ from the plnfé This mode of affixing the cammed plate to the standnrd adrmts of its bemg properly |
‘adjusted, as circumstances may require. ‘Each of the projecting portions @ w of the cam- plate 87 is to cause

‘the piston or pistons, for a short time, while the crank may be pnssmg either of the dead-pmnts, to be stntmnnry,'
‘which would not be the case were the wrist nf the crnnk to.turn in a eircular orbit.. The purposc of this'is to
~ prevent the steam from nctlng on the pistong a short time, viz, at. the passage of each dead-point, it being cansed
‘to act on them when the crank mny have attained an advantageous position for the connectin g-rod to- propel it.
'Phis effects a sa.nng of steam in compa.nson to what wauld be 1eqn|red were the wrist of the cmnk to trav el 1n
a circular orbit. S - . | | o
By the employment of three plstons in a. cylmder in manner, and with bwo of them wnneuted as set forth,
- the pressure of the steam, such as is usually exerted on the head of a cy]znder, is employed to effect o move-
ment of one of the pistons when' £wo of them' are departing from- orne another. Therefore, with the force of |
- steam acting on one piston to propel it, we have the addition of that by which the other piston is propelled in
 the opposite direction, the iwo, by their joint action, causmg & movement of the rocker-shaft’in one dlrectlon
. The cylinder, being open at each end, renders it easy to gain access to the external pistons for any purpose.
- I'am aware that engines have been made with two, three, or four plstons in one cylinder; and therefore T
do not cleim such. What I do ciaim as my invention in the above-described engine, is as follows:
1. Tclaim the combination or mechanism whereby the two rods F F of the engine pistons are onabled to
| eﬂ'ect rot'try motion of the crank N or its shaft O; as set forth, such combination consisting of the cross-head ¢, -
.the slide or carriage R, the connecting-rods G H; the shaft K, the lever I, the arm L, and the connccting-md
"M, the whole being nrrnnged and applied together Bubstnntlally as specified. S
- 2. Ialso claim the mechanism or comblnntlon by which the piston is held stationdry for a period duunn
‘the passage by and beyond the dead-point of the crank, such being for the purpcse hereinbefore described, con-
~ sisting in the stationary cam-plate S/ and the shdlng and studded crank N, constructed, applied fogether, and
to the standard Q and the shaft O, Bubﬂnnntlnlly in manngr and to operate ag specified. | -
8 And I also claim the combination of such mechamsm, or its equwnlent with one or more cylinders,.
“their piston or pistons, nnd a crank, 8o connected mth the plston or p:stons as to be capable of being revolved
thereby. - |
- 77 4. I also claim the combination or mechnnlsm for supplylnﬂ steam to and discharging it from the cylinder
and its threc pistons, as specified, the said mechanism consisting of the two rotary valves U U, their cases T T/,
- and inlet and exhaust-chambers f g, and ports, constructed and arranged together a.nd mth the pistong and
cylmder, substantlnlly in manuner and so as to operate as specified.

o HENRY-O.‘LOTHROP.
Witnesses: | I o
R. H. Ebby,

F P HALE, Jl
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