L4 Vs,

sVt Steam Lnoine
V30247 ' [Fulented Del 2, 786 0.

ot AT
Rk
- .l.‘- E_}:"
|
}’.

=
{':_‘—".. - - . o . §...3
) . . P - e
. . . - "._\_ ,p}- -
L . - = . o ;
" - . -- . \“'-.,_ LI -
'-._,___ R | et P E . ey
. .
|

\4;: '
- h N ;! 4 _ v J
. H"Q {{; NG - E.Il Nl"" f (i %) lel t @
. T . ,5:
. ’\ . o b; Fr v
» s P TN ¥ AT
\\Qﬂ*\ 'é ¢ “'\\ il : Ry
. ' , N 3 ) I 1 i I
----- B Ny i1 71w oy oo g eyt H--}m _-
\. N l: ﬂl% [ i‘ﬁl -frl'-,'!'
\h o f; ST
~ \\'ﬁf; '@ . AQ‘ ,' N ~JH H}"a,.:':
N\"n o ! r ) J..-{iyt;
| e \ ‘ ! Gf:‘{fﬁ
i N \ | I\ AL
\tq__ . ". "

o, | .1}1- PR, | .1.: ij‘:j)
mﬂf g b '.;,: H‘ﬂ S

— Lt
S== === ‘ 3 oYy
PR TIR AU A R g |
§ N Tnvertor:
N !I.ﬁ. P p -
w 1 T:‘ ‘1" ?J 1L1‘l{fﬂ IT*I"' f 1'.:" i tiv iy ”.-; __:\ :ll '-;il ]

%@@ﬂ&e//cg’.ﬁ | 4

maég

"N.PETERS, PHOTO-LITHOGRAPHER, WASBINGTON, D C.




10

20

29

30

39

40

49

50

05

UNITED STATES PATENT OFFICE.

B G OTIS, OF YONKERS, N. Y.

OSCILLATING ENGINE.

Specification of Letters Patent No. 30,241, dated October 2, 1860.

To all whom 1t may concern: )

Be it known that I, E. G. Otis, of Yonk-
ers, in the county of Westchester and State
of New York, have invented a new and use-
ful Improvement in Oscillating Steam-In-
oines; and I do hereby declare that the fol-
[owing is a full, clear, and exact description
of the same, reference being had to the ac-

companying drawings, forming part of this

specification, in which—
Figure 1, is a central vertical section at

‘right angles to the shaft of a double oscillat-

ing engine with my improvements. Fig. 2,
is a vertical section of the same taken par-

allel with the shaft in the plane indicated

by the line , #, Fig. 1. Fig. 3, is a vertical
section of the reversing valve and valve

chest. Fig. 4, is a horizontal section of one

of the cylinders.

Similar letters of reference indicate cor-
responding parts in the several figures.

My invention consists in a certain ar-
rangement of the framing steam chest and
passages of a double oscillating engine
whereby I make a durable and eifective 0s-

cillating engine of very cheap construction.

To enable others skilled 1n the art to
make and use my invention I will proceed
to describe its construction and operation.

A, is the bed-plate of the engine.

B, is a steam chest in the form of a quad-
rangular box of cast iron with a system of
passages to be presently described formed by
coring. This steam chest may be considered
as the principal portion of the framing ot
the engine as it supports the two standards
C, C, in which are the bearings of the main
shaft D, and also supports the bearings «, «,
for one trunnion ¢, of each of the two cylin-
ders B, E. The other two trunnions 7', 7,
are supported in bearings in two standards
I, T, erected on the bed plate one on each
side of the steam chest.

H, is a valve chest, bolted to the front of

the steam chest B, containing the reversing

valve (. This valve chest 1s divided into

two compartments b, and ¢, to the latter of
which is connected the steam pipe I, and to
the former of which is connected the ex-
haust pipe K. The compartment ¢, con-
tains the valve which is of the oscillating
disk kind and which fits to a flat seat pro-
vided for it on the steam chest B. This seat
contains three ports d, ¢, f, of which d,
and e, communicate with separate sets of

passages in the steam chest B, as will be

presently described, and f, communicates by
a passage %, in the steam chest B, with the
exhaust compartment 6. The valve has 1n
its face a cavity ¢, which will bring either
the port d, or ¢, into communication with
the port #, and has two openings ¢, A, right
through 1t so arranged that when the cavity
¢, covers the ports d, and f, the port A, will
be opposite to ¢, and when the said cavity
covers the ports ¢, and f, the port ¢, will be
opposite to d, as shown in Fig. 3. The cen-
tral stem 7, of the valve G, works through a
stuffing box 7, in the steam chest H, outside
of which it is to be furnished with a lever
for the purpose of bringing it to either of
the positions above specified or to a position
to close both ports &, and e, for the purpose

of stopping the engine. Near the valve

there is a passage m, leading from the 1n-
duction compartment of the valve box
through part of the steam chest B, to a
chamber 7, formed in the bed plate said
chamber being in communication with the
cavities of the standards I, F, and the said
chambers and cavities being kept filled with
steam from the induction compartment ¢, of
the valve box.

The cylinders are furnished each on the
side next the steam chest B, with two flat
faces s, s, one near each end, said faces con-
stituting valves, and each of them contain-
ing one port for the induction and eduction
of steam through two ports on correspond-
ing faces provided on the valve chest for
the said faces of the cylinder to work against,
the said ports in the cylinder and steam
chest being opened and closed to each other
in turn by the oscillation of the cylinder 1n
a manner which is common to many well
known oscillating engines and therefore re-
quires no description. The port &, 1n the
valve seat communicates with an upright
passage d*, in the steam chest and from this
passage, passages d’, d’, d*, d*, branch off to
the ports in the side faces of the steam chest,
one passage leading to the upper, and an-
other to the lower end of each cylinder.
The port e, in the valve seat communicates
with a similar upright passage ¢*, i the
steam chest, and from this passage similar
passages ¢’, ¢/, €2, ¢%, branch off to the ports
n the side faces of the steam chest, one pas-
sage leading to the upper and the other to
the lower end of the cylinder. By bringing

the valve G, to one or other of the positions
hereinbefore mentioned that 1s to say to open

. 4

60

65

70

79

80

85

90

95

100

105

11¢




10

15

20

25

o0

35

3

either of the ports d, ¢, to the steam com-
partment and the other to the exhaust com-
partment of the valve chest either set of
passages d*, d’, d’, d?, d?, or €%, &', &', &2, €2,
may be made to constitute 1nduction pas-

sages and the other set to constitute educ-

tion passages according to the direction in
which the rotation of the crank shait 1s de-
sired, and by shifting the valve from one to
the other of such positions the engine may
be reversed.

L, L, are springs secured to the standards
I, for the purpose of pressmg against the
ends of the trunnions 7/, 4, and thereby hold-
1ng the cylinders close up to the steam chest
and preserving steam tight joints between
them. 'These springs have screws and nuts
¢ty t, applied to them for the purpose of
oraduating their pressure.

By providing the chamber 7%, in the bed
plate connecting the induction chamber of
the valve chest with cavities in the stand-
ards I, I, not only 1s the bed plate caused to
expand and contract as the cylinder becomes
heated and cooled thereby keeping the joints
between the cylinder and steam chest tight,
but the standards IV, If, are caused to expand
and contract vertically in a manner corre-
sponding with the vertical expansion and
contraction of the steam chest, and by that

means the bearings of the outer trunnions
will rise and descend with the bearings of
the 1inner ones and the axis of oscillation of
the cylinders will remain always parallel
W’lth the axis of the main shaft D

30,241

I do not claim the employment of two
sets of passages for the purpose of enabling
the reversal of an oscillating engine to be
eftected by the simple movement of a valve.
Nor do I claim making a steam chamber in
the bed plate of an oscillating engine for the
purpose of making it expand and contract
correspondently with the lateral expansion
and contraction of the cylinder; but

What I claim as my invention and desire
to secure by Letters Patent 1s:—

1. The arrangement of the steam chest B,
containing the two sets of passages d*, d"
d’, d?, d? 31‘, e, e, e’ e 1n such a manner

as 'to constitute the main frammﬂ of the en-
gine that 1s to say as to support the bearings
of the main shaft and of one trunnion of
each cylinder substantially as herein de-
scribed.

2. The arrangement of the steam cham-
ber n,1n the bed plate In communication with
cawtws in the standal ds I, I¥, for support-
ing the outer trunnions Whereby the outer
trunnion bearings are caused to rise and de-
scend with the inner ones, as the latter rise
and descend with the eXPansmn of the steam
chest B.

3. The springs L, L, applied to the outer
trunnions Substantmlly as and for the pur-
pose herein spe(:lﬁed

E. G. OTIS.

Witnesses
M. M. LiviNgsTON,

G. W. REerep.
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