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UNITED STATES

PaTENT OFFICE.

DOCTOR THEODORE BURR, OF DETROIT, MICHIGAN.

STEAM-ENGINE.

EPECIFICATION forming part of Letlers Patent No. 544,477, dated August 13, 1895,

Application filed November 30, 1894, Serial No. 530,369.

(No model,)

To all whom it may concern:

Be it known that I, DocTOR THEODORE
BURR, a citizen of the Umted States, residing
at Detr’mt county of Wayne, State of Michi-

gar, have invented a certain new and useful
Improvement in Steam-Engines; and I declare
the following to be a full, clear, and exact de-
scription of the 1nventlon such as will enable
others skilled in the art to which it pertains to
make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification.

Thisinvention relatestosteam-engines, and
hags for its object an-improvement in engines
by which, through the instrumentality of a
single rotating valve, the steam is admifted
to two cylinders and drives two pistons, so
constructed with respect to each other that
each assists the operation of the other.

Thespecial feature of improvement consists
in the provision which is made, whereby the
steam which has been employed to actnate
the piston, driving it in one direetion, is in
part transmitted to the opposite end of the
same piston which it has been driving and
acts to drive the piston in the opposite direc-
tion.

The action of thetwo engines is identical,
except that they are arranged to act alter-
nately, and the various passage-ways and
ports in the one engine are exactly similar-to
the passage-ways and ports in the other en-
gine, although they may differ somewhat in
location.

In operation, the steam which has been ad-
mitted into one piston at one end first drives
that piston toward the opposite end until, by
the rotation of the valve, passage-ways are
opened to permit the free.transmission of
steam from this eénd of the cylinder to the op-
posite end of the cylinder and in front of the
opposite face of the piston. This would result

in balancing the piston, were'it not that as

soon as a sufficient action of the piston has
taken place the free passage-way is inter-
rupted, and an exhaust is opened behind the
piston, allowing that portion of the steam
which has been transmitted and is now in
front of the piston to act. expansively.and
throw the piston backward to the position it
occupied before live steam was admitted be-
hind it. This forward ard return motion of

the piston alternates with an exactly corre- 7

sponding to-and-fro motion of the piston of
the second eylinder, the two engines being so
constructed that the cranks with which the
piston-rods are connected are at an angle of
ninety degrees, and the valve beingso set with
respect to the pistons that the livesteam is
let in behind each piston at the period of time
when its own. crank is about at right angles
to the line of motion of its piston-rod. The
steam is used most effectively for the action
of the erank-shaft.

In the drawings, Figure 1 shows the frame
and crank-shaft and valve-stem in elevation
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and the cylinders and rotary valve in section.

Fig. 2 shows eylinders and rotary valve in

section at one-quarter in advance from the

position shown in Fig. 1. Fig. 3 shows the
same cylinders and valve in section at one-
half advance from the position shown in Fig.
1. Fig. 4 shows cylinders and valve in sec-
tion at threé-quarters advance from the posi-
tion shown in Fig. 1.

The four positionsshown will enable one to
arrive at an understanding of the action of
the various parts.
~ The eylinder is similar to any steam-cylin-
der—a round tube with the ends closed and
having a headed piston fitted therein. The
valve A is a rotary valve fitted in a tubular
bearing that is located midway between the

‘two eylinders Band C. Ithasa hollow valve,

and provision is made for the admission of

steamintoitsinteriorfromthe end a. Itispro-

vided with fourlive-steam ports, one of which,
b, is seen in Fig. 2; another of whieh, ¢, is
seen in Fig. 3; another, d, is seen in Fig. 4,
and another, f, is seen in Fig. 1. Of these
the ports b d ‘communicate at proper times
with the cylinder C, and the ports ¢ and f
communicate at proper times with the eylin-
der B. It is also provided with four by-pass

“tubes, two of which serve to transmit steam

from the one end of the piston C’ to the other,
and the other two of which serve to transmit
steam from the one end of the piston B’ to

‘theother. The two by-passtubes which trans-

mit steam around thepiston C’ are indicated
at 2 and 3, and the two by-pass tubes which
serve to transmit steam around the piston B’
are indicated at 4 and 5. Through the walls
which lie between the valve-case and eylin-
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ders are passage-ways properly arranged to
communicate with the inlet-ports and with
the by-pass tubes. Thus through the wall
between the valve-case and the cylinder Care
two passage-ways 7 and 8, and vertically
through the wall is a passage-way 9, the ends
of which lead into the interior opening in
which the valve is seated. At the middle of
the passage-way 9 is an exhaust-port 10.
Through the walls between the eylinder B
and the valve are passages 11 and 12, and ver-
tically along this wall is a passage-way 13
corresponding to the passage-way 9 in con-
nection with the piston-cylinder. Atthe mid-
dle of this passage-way 13 is an exhaust-port
14. To the valve is connected a valve-stem
15 mounted on a suitable bearing 16 that
straddles the main shaft 17. The shaft 15 is
connected by a sleeve 18 with the spindle of
the miter gear-wheel 19. A sleeve 18 is fixed
from rotation with respect to either the stem
15 or the spindle of the gear 19 and loose with
respect to the other, but is capable of moving
endwise on both, so that its motion endwise,
acting throagh the medium of the pin 20 and
the diagonal slot 21, eauses a partial rotation
of the shaft 15 with respect to the gear 19,
the arrangement being to produece a half of a
revolution, which will result in reversing the
action of the engines by giving to the valve
a motion that is faster than that which is
properly due to it from the action of the shaft
17 and the engine-pistons. Thissleeved con-
nection in itself is not considered novel, as it
is found in several structures, although I am
not aware that it has been used in connection
with a rotary valve.

The operation of the engme will be best
understood by beginning with Fig.1and trac-
ing through the motion of the piston during
a complete revolution of the valve. In the
position shown in Fig. 1live steam is being
admitted through the port §, which now regis-
ters with the port d of the valve and the pis-
ton ¢/ in rising. After the valve has made a
partial revolution, depending on the width of
the ports d and the port 8 and usually ar-
ranged to be about one-sixteenth of a revolu-
tion, the port d passes out of register with
the port 8, and for a short time the steam be-
hind the piston C’ acts expansively. During
this time the passage-way 7 has registered
with the pocket 22, and steam from that end
of the cylinder had free exit through the ex-
haust-opening 10. Aftera short further revo-
Iution the by-pass pipe 2 comes into register
with both the passage-ways 7 and 8,and there
is a free communication through the pipe 2
from the space behind the piston to the space
in front of it: Both exhaust-openings and
inlet-openings are cut off. The steam equal-
izes itself in the two endsof the eylinder and
against the two faces of the piston .
valve rotates still further until it assumes the
position shown in Fig. 3. The passage-way

tothe exhaust from behlnd the piston is now
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open, and live steam is admitted through the
passage-way b in front of the piston. The
piston begins to move backward and con-
tinues to move backward until the by-pass
tube 3 comes into register with the passage-
ways 7and 8, when the steamn again equalizes
itself on the two faces of the piston until the
exhaust from the passage-way 7 is open and
the passage-way d ccmes into register with the
passage-way 8,and again admits thelive steam
belowthe piston. The action of thesteamon
the piston B’ is exactly similar, the only differ-
ence being in the time in which the steam is
applied. These passage-ways are soarranged
that after there has been an equalizing ac-
tion which takes place always before the pis-
ton has reached the end of its stroke the
steam that has been transferred is held in
position, acting against the piston for a short
time after the exhaust has been opened from
the end from which the steam was trans-
ferred. This enables me to use the steam
thus transferred, first, as a cushion, and, see-
ond, expansively to start the return stroke
of the piston, and this return stroke of the
piston is aided by the admission of new live
steam at a time when the piston has made
from a third to a half of its stroke, and just
at the time when the admission of steam and
the impulse will be most efficient in actnat-
ing the main shaft. 1 am thus enabled to
employ the steam that has been once used to
drive the shaft for the purpose of starting
the return motion and thus saving the use of
fresh live steam until the return stroke has
been commenced and partially completed,
thus in each case utilizing a part of the steam
twice. It thus produces an equilibrium of
pressure on the piston just at the time wken
the piston is on the center.

What I claim is—

1. In asteam engine provided with a rotary
valve and with suitable ports and passage-
ways for the admission and exhaust of steam,
a by-pass passage-way adapted to transmit
steam that has been used to actuate the pis-
ton in one direction to the opposite face of
the piston, and utilize it at the commence-
ment of the return stroke, substantially as
deseribed.

2. In a steam engine provided with arotary
valvesand with suitable ports and passage-
ways for the admission and exhaust of steam,
a by-pass passage-way adapted to transmit
steam that has been used to actuate the pis-
ton in one direction to the opposite face of
the piston, and utilize it at the commence-
ment of the return stroke, and equalize the
foree of the same on the two faces of the pis-
ton, substantially as described.

70

75

8o

8s

Jo

95

I00

1c5

125

In testimony whereof I sign this specifica-

tion in the presence of two witnesses.
DOCTOR THEODORE BURR.
Witnesses:
G. M. AUCHISON,
FRANCES CLOUGH,




