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CATENT

FFECE@

FRED ERNEST BRAINERD, OF CARBONDALE, ILLINOIS,

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 607,678, dated July 19, 1898,
Application filed June 11,1897, Serial N_o. 640,313, (No model.) . .

To all whom it may concermn:

Be it known that I, FRED ERNEST BRAIN-
ERD, of Carbondale, in the county of Jackson
and State of Illinois, have invented a new and
Improved Rotary Engine, of which the fol-
lowing is a full, clear, and exact description.

The objeet of the invention is to provide a
new and improved rotaryengine which 1s sim-
ple and durable in construction, very power-
ful in operation, and arranged to utilize the

motive agent—such as steam, air, gas, or like

ﬂmd-——-to the fullest advantage and to reduce
friection to a minimum. |

The invention consists principally of a cyl-
inder connected with a motive-agent supply
and provided with an exhaust, a piston
mounted to turn in the said cylinder and
having a plarality of heads, and a series of
abutments arranged 1n pairs, each pair hav-
ing its abutments diametrically opposite each
othel and connected mth each other by a

- 8pring.
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Pprovement.

| abutments

The invention also eonmsts of certain parts

and details and combinations of the same, as
will be fully described hereinafter and then
pointed out in the elaim.

Reference is to be had to the accompanying
drawings, forming a part of this specific auou
in which similar characters of reference indi-
cate corresponding parts in all the figures.

Figure 1is alongitudinal section of the im-
Fig. 2 is a rednced face view of
the piston. Kig. 51s a pla,n view of the pis-
ton-head paekmn Fig. 4 is a cross- sectlon
of the improvement on “he line 4 4 of Fi ig. 1.
Fig. 5 is an enlarged face view of one of the
Ifig.
same. Iig. 7 is an elevation of one end of
the said abutment. Fig. 8 is a like view of
the other end of the abutment. IKig. 9 1s a
transverse section of the improvement on the
line 9 9 of Fig. 1. Fig. 10 is a reduced rear
end elevation of the improvement. Iig. 11
is a reduced front end elevation of the same.
Fig. 12 is a plan view of one of the piston-
heads, and Fig. 13 is an inner face view of
the cylinder-cover.

The improved 10taw engine is plowded
with a cylinder A, having a cover A’, and

containing a plston B, secured on a shaft C,
journaled “in suitable bearin os in the integml
end of the eylinder A, the outer end of the

6 is a plan view of the

| shaft emlyiﬁﬂ* a pulley D for transmitting

the rotary motion of the shaft to the 0131161
machinery. In the integral end or head of
the cylinder A is mlang'ed an inlet E, con-
nected by a pipe E’ with a boiler or other

| suitable source of motive-agent supply, and

opposite the inlet K is formed in the ¢ylinder
an outlet E?, connected with the exhaust-pipe
E3, leading to the outer air. The piston I3 1s
plovlded with a number of piston-heads I3,

B?, and B? engaged at their peripheral sut-
faces by abutments If, fitted to slide in suit-
able guideways anaﬂned in the cylinder A,
as plainly shown 1n I‘w 4, the abutments
being prefer ably mmnﬂ‘ed in pairs, of which

each pair has its two abutmems located dia-

metrically opposite each other, and the said
two abutments are connected W1t11 each other

55

by a spring ¥, so as to move in unison alter- -

nately inwmdly and outwardly, but always
with their inner ends in contact with the pe-
ripheral surface of the piston and its heads
B, B2, and B

Each spring F' extends in a diametrical
aroove A? formed in the inner.face of the
eylmdel-head A', and the latter is provided
with an offset A3 fitting into the outer end

- of the cylinder and for med with recesses A*,

registering with the said grooves A® and eaeh

| -foumng a @111dewav for the one side F? of the

abutment E the other side I of the said
abutment bemn split and fitted to slide in a
radial groove or guideway A°, formed on the
inner end of the cylinder A. (See Tig. 1.)

TFach abutment is hollowed ou‘b as at I%, for

the reception of the coil end of the spr'nﬂ I,
as plainly shown in Ifigs. 1, 4, 5, 6, 7, and S.
As illustrated in I‘W‘ 4, elﬂht .%Lbutments K
are employed to the tlu ce p1st0n -heads of the
piston B. Inthe piston are formed two chests
B* and B? for the live and exhaust steam, re-
spectively, the chest B* opening at its inner
end into an annular recess ¢, registering with
a port a, formed in the mbewml end of the

cylinder 'A and adapted to 1‘60‘181361‘ with one
of the recesses G’ or G?, for med in a valve G,
mounted to turn 1in the cylinder end and

adapted to have its recesses register with
either the inlet F or the outlet 0 The re-

cesses G and G are also adapted to register
with a port 0, leading to an annular pm,t d,
connected with the chest B, so that the ex-
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héﬂgt from the latter can pass by way of
ports d b and either of the recesses G’ or G*to

- the outlet K* and the exhaust-pipe E3.
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The valve ( is provided at ifs outer end

‘with a handle G?, adapted to be taken hold

of by the operator to turn the said valve, so
as to bring either of the recesses G' G*in reg-
ister with the inlet E or the exhaunst E=2, to di-
rect the live steam into either of the chests
B* or B° and the exhaust from either chest B35
or B! to the outlet E-. | |

On the handle G* is arranged a locking-le-

ver G4, adapted to engage one of a series of

notches formed in a segment G°, attached or

formed on the cylinder to hold the valve in the |

desired position. The chest B? extends into

each of the piston-heads B’, B? and B® and

i1s formed at each of these heads with two
ports ¢ and f, opening to the peripheral sur-
face of the head, but a suitable distance
apart, as indicated in dotted lines in Fig. 4,
(see also Fig. 12,) and the other chest B% is
similarly arranged and is formed at each head
with two ports g and 7, leading to the periph-
eral surface of the head, but on the opposite

‘side to that on which the ports e and f are lo-

cated. - Packings I are arranged in the crown
of each piston-head, and each packing is pro-
vided with notched offsets H' and H?, extend-
ing over the ports e and g, respectively, the
notches being preferably formed with oblique
sides to direct the steam properly into the
working chambers formed between the pis-
ton-heads 1in the cylinder A. XEach of the

ports fis provided with a relief ball-valve I,

adapted o open. inwardly on pressure from

the working chamber, and a similar relief

ball-valve I' is arranged in each port /v in the
chest I3°, as plainly shown in Fig. 4.
T'he operationisas follows: When the sev-

-eral parts are in the position as illustrated in.

Figs. 1, 4, and 9, then the motive agent from
the inlet K passes through the recess G/, ports
@ and ¢, into the steam-chest B¢ contained
in the piston I3, to then pass simultaneously
through the several ports e into the working
chambers between the piston-head and its
corresponding abutment ¥, so that a pres-
sure 1s exerted against the several piston-
heads to rotate the pistonin the direction of
the arrowa’. The exhaust-steam in advance
of the piston-head passes through the ports
g I into the exhaust-chest B from which the
exhaust-steam can pass through the register-
ing ports d binto the recess G? and from the
latter into the outlet E? and exhaust-pipe E3.
Now when it is desired to reverse the engine
the - operator simply turns the valve G so as
to connect the inlet E with the recess G'.
Steam will now pass from the inlet E through
the recess G*into the port b and from the lat-
ter through the portd into the chest B® from

‘pressure as forward pressure.
‘piston rotates one of the abutments will pass

which the steam can pass through the ports
g -l into the working chambers, but on the op-
posite side of the piston-heads, so as to cause
the piston to rotate in the inverse direction
of the arrowa’. The exhaust now takes place
through the ports e f, chest E%, and register-
ing port ¢ a, opening into the recess G', con-
nected with the outlet E2. Now it will be seen
that by the arrangement described the live
steam finally acts on the piston-heads so as

to impart a rotary motion to the piston, and
‘an exhaust takes place continually in small
pufts through the several ports g h, leading to

the exhaust-chest used at the time.

By reference to Ifig. 4 it will be seen that
steam 1s cut o
a working chamber, so as to work expan-
sively in the said working chamber.

As shown in dotted lines in Ifig. 1, the out-
let E* has in one of its walls a valve E# for
connecting the interior of the eylinder with
the exhaust to drain any water of condensa-
tion from the eylinder. The valve E!is pro-

vided with a valve-stem E5, extending to the

outside of the cover A’, so as to permit of con-
veniently opening and closing the said valve
whenever desired. |

It will be seen that the engine is very sim-
ple and durable in construction, is not liable
to get out of order, and utilizes the steam in
small quantities expansively but continually
with pressure on the piston-heads, so as to in-
sure a steady and continuous rotary motion
of the piston and the main shaft C.

The ports f and 7 and valves I .and 1’ serve
to relieve the working chamber of any back
pressure when two abutments extend a like
distancein the working chamber,as the steam-
pressure between them is balanced equally on
each side of the shaft, causing as much back
Now as the

over the corresponding port f or /i and the
pressure from the working chamber will open
the valve I.or I' and the steam can pass into
the exhaust. o

Having thus fully deseribed my invention,
I claim as new and desire to secure by Letters
Patent— |

A rotary engine, comprising a eylinder, a
Ppiston mounted to rotate in the cylinder, a
series of abutments mounted to slide radially

in the cylinder and at all times bearing on
the piston and spring-rods connecting diamet-
rically opposite abutments, the said rods
having coiled ends engaging in hollowed-out

portions of the abutments, substantially as

specified.
| FRED ERNEST BRAINERD.
Witnesses: . -
LEDWARD 8. PATTEN,
- DTUART DBRAINERD,
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