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Beitknownthat I, THOMAS BARROW’ a sub-
jectof the King of Encrlend residing at Oleve—
land, in the eounty of Ouyahega and State of
Ohio, have invented a certain new and useful

Improvementin Oscillating Engines, of which |

the following is a full, clear, and exact de-
seription, reference bemn' had to the accoms-
panying drawings.

Oscillating engines have been found very
convenient for smell individual installations
on account of their compactness; but there 1s
always difficulty in keeping the admission-
ports sufficiently packed to prevent leakage.

In the present invention I have provided
within a casing a pair of oscillating ¢ylinders
trannioned in the back of the casing and the
cover therefor and receiving their operating
fluid through passages in the cover commu-
nicating with openings into the periphery ot
the trunnion. To do this I have provided a
peculiar system of passages in the cover with
which thetrunnion-openingsdirectly commu-
nicate and a peculiar arrangement of those
trunnion-openings, as hereinafter explained.
I have also provided a system of bushings en-
abling both the cover and eylinder to be sim-
ple castings with only approximately accu-
These bushings, moreover, pro-
vide better wearing-surfaces andif worn may

be replaced. These and other features pre-.

venting leakage and improving the construc-
tion are heremaftel more fully explained.

Theinvention may be most conveniently sum-
marized as consisting of the combinations of
parts hereinaiter descrlbed and definitely set

.out in the claims.

40

In the drawings, Figure 1 is a front eleva-
tion of my 1mpr0ved engine wherein there are
two cylinders having their pistons taking
onto a single erank. . Fig. 2 1s front elevation
of the same with the cover - plate removed.
Fig. 3is a vertical section through the cover-
plate looking toward the front. Kig. 41s a
transverse section of the engme being on the
line 4 4 of Fig. 2. Fig. 51is a plan of the en-
gine, secblonel threun'h one of the trunnions.

Fw 6 is a vertical seetlen through the cover-.
| plate looking toward the eylinder.

Fig. 718

| a vertical eentral section through the valve

and cover-plate. Fig. 8 is a vertical central
section through the valve parallel with the
cover-plate. Fig. 9 is an end view of one of
the cylinders. |

Referring to the drawings by letters, Arep-
resentsa box having acover-plete A’. Within
the casing thus prewded are the two osciliat-
ing cylmders C, the pistons B of which have
p1eten -rods b, ta,kmﬂ‘ onto the single erank-
pin d on the dlbk eranks a?, the latter of
which is secured on the era,nk shaft D.. On

the side of the eylinders, at the back of the.

casing, the cylinders have solid trunnions ¢,

taking into 1ecesses ¢ in the casmw “At the
opposﬂse side the trunnions ¢ hdve extend-
ing into them a pair of diametrically opposite
openings ¢? ¢!, which lead inward from the
peripheral surface and downward to longitu-
dinal passages ¢’, leading to the ends ef the
cylinder-body, pertly within a boss ¢® on that
side of thecylinder. At theendsof the body
recesses ¢b lead from the passages ¢® to the in-
terior,and thus-complete those passages when
the cylinder-headsc’aresecured to the flanged
ends ¢’ of the body. Now if operating fluid—
compressed air, for example—be admitted al-
ternately to one of the openings ¢® or ¢* and the
other be coupled with the exhaust the piston b
will be reciprocated and the erank-shaft ro-
tated. The operating fluid is conveyed to and
from the trunnions ¢* by passages within the
cover- plate A’. There are two of these pas-
sages ¢’ and a2, each of which leads from the
valve-seat af of the reversing-valve herein-
after described, to four ports, w0 associated
with each eylinder. These four port-openings

“are designated in Fig.6as1,2,3,and 4. Ports

1 and -2 are in communication with the pas-
sage ¢’ and ports 3 and 4 with the passages a”.
Ports 1 and 3 are diametrically opposite and
likewlse ports 2 and 4, so that when the en-
gine 18 receiving fluid from the passage a'

| throun'h port 1 it is discharging it from the

opposite side of the piston threugh port 3
into the passage a®. The swinging of the en-
ogine on its trunnion as the forward end of

the piston-rod travels around the crank-cir-

cle brings the ports ¢® and c* alternately into
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engagement with the ports 1 and 4 and the | ing the final exhaust-passage a”.

ports 2 and 3, respectively, thus causing the
continuous driving of the engine, the piston
going in one direction when the ports 1 and 3
are In communication with the trunnion-
ports and the other when ports 4 and 2 are
In communication. If the connection of the
passages ¢ and a® with the admission and
exhaust is reversed at the reversing-valve,
thedirection of rotation of the engine is there-
by reversed. Now in order to make a good
wearing-surface between the trunnion ¢?and
the cover-plate I provide two bushings. One
of these,kH, is a tube having an inner flange ¢'.
It is forced onto the trunnion ¢*and has open-
ings e alining with the openings ¢’ ¢t This
bushing i is preferably made of steel and
has the ports e accurately machined through
16, which may be very conveniently done.
The passages ¢® ¢, as will be seen from the
drawings, flare as they extend toward the
center of the trunnion. Thisis accomplished
simply by coring the casing, and no great ac-
cuaracy is required, owing to the bushing K.

Cooperating with the bushing E is the bush-
ing I, preferably of bronze. This bushing
has a shoulder or flange f,and it is driven into
the cover A’. The four port-openings 1, 2,
3, and 4 are made by this bushing only, which

much simplifies the coring of the passages
o a*. To prevent leakage of the operating

fluid under pressure from one of the passages
a' or a® into the other aronnd the periphery
of the bushing F, I insert a pair of plugs G,
of Babbitt orother suitable material, extend-
ing along the line of engagement between
the bushing F and the cover. These plugs
are thus between the ports 1 and 4 and 2 and
3, as shown, and being of greater length than
the distance across the passages a' or a® ef-
fectually prevent leakage from one of these
passages to the other. A cap H, having a
hexagon head /& and an internal thread,
screws ontothe threaded projecting end of the
bushing If, and thus neatly covers the end of
the trunnion. The removal of this cap allows
the trunnion to be olled as desired.

The employment of the bushings E and I,
first, allows them to be made of steel and
bronze, respectively, so that the abrasive ef-
fect 1s slight, while the cover-plate and the
cylinder may be made of muech cheaper cast-
iron; secound, it allows the ports e and 1, 2,
3, and 4 to be much more conveniently, accu-
rately, and cheaply made than would be the
case if they were made directly into castings,

and, third, when these bushings do become |

worn the bushing F may be conveniently
forced out of the cover and replaced by a new
one of slightly-smaller bore.

The passages a’ and a? lead to ports ¢!l g!?
in a valve-seat a*, which is shown as tubular.
At the seat, intermediate of the ports formed
by these passages,is an exhaust-port a°, com-
municating with an annular exhaust-passage
a®, which is within a boss a® on the cover-

plate and loops around the passage ¢!!, join- |

721,032

Thisannu-
lar arrangement of the exhaust- passage is
very convenient, allowing the port-passages
all and a!® to be straight recesses reamed to
the desired size and leading from the valve-
seat to the eylinder-passages a’ a’.

The valve i1s designated K. Itisshown as
tubular and filling the valve-seat a!, being
plugged at the upper end by the plug & and
recelving the operating fluid through an open-
ing in the lower end. Drilled openings £’
and /* are adapted by the movement of the
valve to aline with the ports ¢! and a'?, re-
spectively, allowing operating fluid to be ad-
mitted from the valve thereto, while simul-
taneously the recess %* in the outer surface
of the valve couples the port a'® or all, as the
case may be, with the exhaust-port a®. The
valve is shown as operated by a toothed seg-
ment J, having teeth meshing with teeth *
in the side of the valve and itself oscillated
by a lever J', rigidly secured to it. A spring
J*maintains a plunger J® pressed against sep-
arated toes on opposite sides of the segment
J, giving that segment, and hence the valve,
& tendency to return toitsintermediate or off
position when displaced in either direction.
The valve here shown and the method of op-
erating it are not a partof the presentinven-
tion, however, being covered by my prior pat-
ent, No. 673,573, of May 7, 1901.

Having deseribed my invention, I claim—

1. Inan oscillating engine, in combination,
a casing including a cover-plate, an oscillat-
ing cylinder therein, a rigid trunnion pro-
Jecting from the middle of the cylinder side
and having ports in its periphery communi-
cating by passage-ways through it with the
opposite ends of the cylinder, said trunnion
extending into an opening in the cover-plate,
and passages in the cover-plate leading from
sach opening, substantially as described.

2. Inanoscillating engine, in combination,
a casing inc¢luding a cover-plate, an oscillat-
ing cylinder therein having a rigid trunnion
projecting into an opening in the cover-plate,
ports in the periphery of said trunnion, a
valve-seat on the outer side of the cover, and
a reversing-valve occupying such seat, there
belng passages within the cover parallel with
the surface thereof and intercepted by said
trunnion and openings at right angles to the

cover leading from the valve-seat to said pas-

sages, substantially as described.

3. In an oscillating engine, in combination,
a casing, an oscillating cylinder therein hav-
ing a rigid trunnion on one side thereof pro-
Jecting into an opening in the casing, there
being ports in the periphery of said trunnion
within the opening, and passages within the
casing leading from said ports, and a pair of
cooperating bushings carrying port-openings
one of said bushings surrounding the trun-
nion and rigid with it and the other rigid with
the casing, substantially as described.

4. In an oscillating engine, in combination,

a casing including a cover-plate, an oscillat-
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ing cylinder therein having a rigid trunnion | and 2 communicating with one passage and

on one side thereof and projecting into an
opening in the cover-plate, there being ports
in the periphery of said ftrunnion, and pas-
sages within the cover-plate leading from said
ports, a bushing having ports and surround-
ing said trunnion and occupying the recess
in said cover,said bushing extending outward
beyond the cover, and a cap threaded tosaid
bushing on the outer side of the cover, sub-
stantially as deseribed.

5. In an oscillating engine, in combination,
a casing, an oscillating eylinder therein kav-
ing a rigid trunnion projecting into an open-

ing in the casing, there being ports in the pe-

riphery of said trunnion and passages within
the casing leading from said ports, and a
bushing having ports and surrounding the
trunnion and rigidly occupying the recess in
the casing, and plugs at the junction-line of
said bushing and recess preventing leakage
from one passage to the other, substantially
as described. |

6. In an oscillatingengine,in combination,
a casing carrying a pair of passages for the op-
erating fluid, said two passages leading to a
recess in the casing, a bushing occupying said
recess and having four ports wholly within
said recess, two of said ports communicating
with one passage and the other two with the
other passage, said .passages being discon-
nected between said ports by reason of the
casing there engaging the bushing, and plugs
at such engaging line of the casing of the
bushing preventing leakage, substantially as
described. |

7. In an oscillatingengine,the combination
of a casing including a cover, there being a
pair of passages a’, a® in the cover thereof
leading to a recess, a ¢ylinder having a trun-
nion extending into said recess, & bushing
surrounding the trunnion within the recess
and snugly engaging the casing-cover, sald
bushing having four openings, 1, 2, 3 and 4,
1 and 3 being diametrically opposite and 2

and 4 diametrically opposite, the openings 1 |

§

the openings 3 and 4 communicating with the
other, said passages ¢ ¢°extending in an arc
shape to connect the consecutive ports1 and
2 and 3 and 4 respectively, the casing-cover
having a projection between the ports 1 and
4 and another projection between the ports 2

RO

and 3 which projections engage with the bush-

ing at these points, and plugs G interrupting
the junction-line between these projections
and the bushing, substantially as deseribed.
8. An oscillating ecylinder having a rigid
trunnion projecting from the side of its outer
surface, said trunnion having a pair of open-
ings on diametrically opposite sides of its
periphery,which openings flare as they extend
inward but are separated by a partition of
the trunnion and then lead inward along the
cylinder terminating near opposite ends
thereof, combined with the easing which said
cylinder occupies and which has opposite
waysadapted to communicate with sald open-
ings in the trunnion, substantially as de-
scribed. |

9, In an oscillating engine,the combination
of a casing including a cover-plate, there be-
ing a pair of passagesin the cover-plate lead-

ing to a recess, a cylinder, a trunnion rigid

with the cylinder extending from the middle
of the side thereof into said recess, said trun-
nion having ports in its periphery, passages
within said trunnion and the wall of the cyl-
inder leading from said ports to opposite ends
of the ¢ylinder, a valve-casing on said cover-
plate having openings communicating with

said passages in the cover-plate, and avalve

within said casing for controlling the admis-
sion of operating fluid to said openings, sub-
stantially as described.

In testimony whereof I hereunto afiix my
signature in the presence of two witnesses.

THOMAS BARROW.

Witnesses:
ALBERT H. BATES,
H. M. WISE. |
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