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GEORGE I WASHBURN, OF WORCESTER, MASSACHUSETYS.
 Letters Patent No. 62,710, dated Mareh 5, 1867,

il

IMPROVEMENT IN STEAM ENGINES,

G0

@he Sehevule weferre to in these Hetters- Patent and waking puet of the sume.

e (N

TO ALL WHOM IT MAY CONCERN:

Be 1t known that I, GroreE I. WasHBURN, of Worcester, in the county of Worcester, and State of Massa-
chusetts, have invented a new and useful Improvement in Steam Engines; andT dohereby declare the following
to be a full, elear, and exact description of the same, sufficient to enable one skilled in the art to which the
invention appertains to make use of it, reference being had the accompanying drawings, which form a part of
this specification, and in which— - |

Figure 1 is a vertical central section through the engine.

Figure 2 is a horizontal section on the line z =, fig. 1.

- Figure 3 is a vertical central section on the line y 7, fig. 1. | |
- Figure 4 is a vertical section of an engine on the line # z, fig. 9, and differing from fig. 1 in the positions
of the eylinders relatively to eack other and to the valve-chamber, and showing also a difference in the con-
struction of the valve. | | | - )
~ Figure & is a vertical section on the line y v, fig. 4.

Figure 6 is a side elevation of +he variable cam which controls the motions of the valve.

Figure 7 is an edge elevation of the same. . | ' o |

This engine has iwo eylinders, with double acting pistons, to which the steam is admitted through passages
guarded by a sizgle valve of peculiar construction ; the valve is tubular, in addition to the circular disk, which
closes its upper end, and whose projecting periphery fits the wall of the valve-chamber ; has two annular disks,
one around its lower dpen end and the other at a point intervening between the two fﬂrmer;.staa,m 15 constantly
admitted to the interior of the valve and passes out through ports in the latter, which are between the upper
disk and the one next below, the annular space between the two being a steam space, which is brought into cor-
respondence wich the passage leading to the cylinders ; the annular space between the second disk aand the lower
one 18 an exhaust spa{'ﬁe; which communicates in turn with the ¢ylinders, in addition to the above, there is one
steam comm_._unicat_iﬂn below the valve and one exhaust comimunication above it, as will be inore fully explained.
The valve by the pressure of steam below is kept constantly pressed upward, so that the roller on the upper end
of the valve-rod is maintained in contact with the cam on the wain shaft, and the cam is so shaped and set upon
the shaft as to govern the motions of the valve in the manner desired: the face of the cam on the main shaft
has a certain longitudinal variability, so that being shifted along ou its axis it may effect a variable expansion

under the influence of the governor-balls. |

In the drawings, A C are two cylinders, ir which the respective pistons B D reciprocate; the pistons are
connecied b} rods and pitmen to the cranks @ T, which are attached to thie main shait &, which revolves in
bearings supported by the frame H H. Midway of the fength of the imain shaft is a cam, I, of peculiar con-
formation, shown in move particalar detail in figs. 8 and 7 this cam is cipable of adjustment leagitudinally of
the main shaft, a feather; 4, causing 1t to rotate therewith: The face of the cam comes in constant contact with
the frietion-roller J, on the upper end of the valve-rod K, which passes through a stuffing-box into tho valve-
chamber L, in which the valve M reciprocates. The valve M is a tube closed at one end by a disk, m, wilose
projecting flange is in contact with the walls of the valvechamber L; arouzd the lower end of the tube of the
valve is an anndlar disk, m/, and at an intervening poiut is another disk, m//, which, like the disk m,fits the walls
of the chamber, Between the upper disk and tho ring below it arc two ports, o o; through which steam passes
to the ahnular spree cuclosed by said disks; the space betwean the sesond disk and the lower onc is an éxhaust
space, as will preseitly be explained. Steam passages, a, b, ¢, d, lead from the valve-ciamber to tho respective
ends of the cylinders, and these passages a.i*e-alternn,te:]f;; induction and edustion passages, as they by the motions
of the valve are bror Lt into communication with the boiler by pipe f, or with the exhanst pipe g. The live
- steam from the boiler is constantly present in pipe f, sud presses the vaive M upward, so that  the roller J is
always in contact with the cam I, and the steam is ready to pass to the eylinders as the valve is moveld for that
purpose. - | q |
The operation is ag follows: Steam is admitted from the boiler through pipe f, and pazses through the
valve b sad the ports ¢ o to the annular space between the disksm @/, to the passages « &, whick leal respect-
wvely to the npper side of piston B and the under side of piston D, the exbaust stecam from below piston B
passing through port & to the annular space between disks m’ m/, and from them by port 4, fig. 3,0 the
‘exhaust pipe g; the exhaust steqin from above pistorn. D éseapes throuch port ¢ to the valve-chiamber above
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N 'thaf valve, and thence by port % to ﬂm'e&haust*_pipe,gf. - When fhe steam is reversed and the valve rises to the
| position shown in red lines, the passages which were eduction become induction; and conversely, steam being

 admitted below piston B through port &, without passing through the valve, while the steam for the upper side
of piston D passes through the valve and ports o to the port ¢; the exhaust stcam- escapes from above the piston.

- B through port a, between disks m’ m'/, to port » and pipeg, while tho-exhaust steam from below piston D -

-escapes by port d to the sai.c eduction passage. Tt will thus be seen .that while the disks on the valve open
. and close the ports, that when the valve M is down the eduction of steam from above piston D is above the valve
~ and not through it, and when the valve M is raised. the induction of steam below piston B is below the valveand
‘not through it - with these exceptions the induction of steam is through the valve and ports.o, and tl}_e:edugtio-n. |
“of steam is around the valve betwesn the annular disks m/ =/’ I have mentioned that themotions of the valve
“ar¢ controlled by the constant pressure of steam below.and by the downward pressure of tlie cam, which is eccen-
tric, a revolution of the cam corresponding to a complete round of motions of the pistons in their eylinders. :
The variations in the radius.of the perimeter of the cam answer to the desiréﬁ'v_ertica;ll;.pcrsi_tians of the valve M ;-
by a propar conformation of the face of the cam i may he made to exert a variable action on the valve as it is
' s’lipped_]'o_ngitudinalljr on the shaft to bring a different portion of its periphery in contact with the friction-roller -
on the upper end of the valve-rod. o S o
- Diagrams 1 and 2 will illustrate the construction o_ffth.eecc_e.ﬁtnic. T L
o :D'ia.gr'axﬁ 1 shows an eccentric, arranged to make a quick cut-off, the circular part_imas 4 represeﬁtiﬁg: the -
 cut-off middle position of the valve, at which it rests, excepting at the -opposite points & 6, which represent, |
respectively, the upper and lower positions of the valve admitting steam below-and ahove the p:is{:or:l_i'n a given
eylinder. - At these points the valves make a sudden motion up.and down, respectively, opening for a short time -
the steam induetion port of a given cylinder.. ." L | o

- Diagram 2 shows an cecentric arranged for full steam, the valve resting in its lower position, while the

~surface 1 is 1’ contact :.wi:th the valve-rod, and in 1ts upper position, when the surfage 2 15, under like contacting .

| 'ci'rcllmstmlﬁeﬁs .'T_ﬂﬂ-ki'ﬂg_: its up and down motion by the in'e-lined,'p]a,nes' 38, o S
-~ Now, if on an eccentric with a wide face, such j:_tisj is represented in figs. 6.and 7, one edge be .r_xiu,de to eorrespond
~ with diagram 1 and the other edge with diagram 2, by shifting the eccentric longitudinally on its shaft so that
 the friction-roller on the upper end of the valve-rod may be in contast with oue or the other of these portions
 of the -surface of the cam, a variability of steam induction may be attained—a quick cut-off oy full steam.
 The respective edges of the cam being thus shaped, it remains to unite the two by oblique lines, one of
“which is indicated by T, (see figs. 6 and T;) thus the position of the valve indicated by the radius 1 being main-
" tained for about half a revolution of tie cam, in fig. 2, and but momentarily at 6, in fig. 1, by an oblique line
- uniting the two the time during which the valve shall be in thef10’5‘5‘7@1’.'Pﬂﬁﬂiti(}n_;ﬂl_ﬁle,;tﬁ thig radius, 1 or 6, may be -
varied from the quick. cut-off of 6, fig. 1, to the full steam of 1, fiz. 2. The same is true of the counterpart - |
“depression 5 of fig. 1, and the curve of small radius 2, fig. 2, when the valve is at its highest and the cylinder
receives its steam below the piston.  To-repeat, one edge of the cam gives one motionand the other edge the
~ other motion. Tho face of the cam is dressed off from one edge to the other;sa as to give all the mediums these -
two extreme effects. In regard to the al*rangemenﬁ of the disks and ports so as ﬁo‘p'ei'm_it a cut-off of the steam.
without cld:-;ing the exhaust simultancously therewith, may be sccomplished by making a variation in the
respective distances between the disks and the ports, so that the steam would be cut off before the exhaust port’
was entirely closed, the disks being broucht a little nearer together; so that when one covers a steam-induction
port the other does not quite cover an ¢xhaust port; -or the distances between, the disks may be a little aréater
than that between ports, as the.case requires. In. fies. 4 and 5 is shown a modification of the arrangement,
differing in two respects from that shown in figs. 1 and 2, namely: - o |
First. The cylinders in figs. 4 o are arranged upon different levels, which shortens the steam passages from
them to the valve-chamber, while the length of the latter is increased. o -

Second. The valve, instead of. being hollow, with three disks at different heights fitting: the walls of the

chambef} consists of a stem with three disks upon it; and the stem is admitted at two -points into the valve-
chamber between the upper and middle disk ‘and below the lower one. Thus, the space between the upper and

- ]
1.

middle disk and the space below the lower disk are constant steam-spaces, and the space abiove the upper
disk and that between the middle aid lower disk are eonstant exhaust-spaces. The said steam and exhaust-

spaces being consccutively brought into correspondence with the ports leading to the respective ends of the
cyhinders. | | | - ._ | | |

© In the drawings, figs. 4 5,8 is the steam pipe. Propeeding-fmm the bﬂil_er ¢ ¢ are two sfeam-ports leading
io the valve-chambor. a b are the ports to the upper and lower ends, respectively, of tlje_ éylindér A;ande d
arc the ports leading to the upper and lower ends, respectively, of the cylinder C. 4 % are ports leading from the
valve-chamber to the exhaust pipe-g. With the exceptions referred to, the action of the steam is similar to
that deseribed in figs. 1 2, and the action on the-pistons is identical. |

Having deseribed my invention, what [ claim therein.as neéw, and desire to secure by Letters .Patent, 1s—

1. The arrangement of the cylinders A C, with their double-acting Pistbns__ B D, and valve with three disks

rociprocating in the chamber between the cyliﬁd‘ars and controlling the ports, substantially as deseribed.

92, T claim a steam-valve, when arranged to be operated by a 'PreSSul‘f?-fi_‘Om helow and an eccentric above,
s_uhstuntially as deseribed. ' .

GEORGE I. WASHBURN.

Witnesses:
- 8. P. Mogse,
EvwArDp MELLEN.
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