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ENGINE. .

To ull whom 1 may concern:

" Be it known that I, Aexer D. Baxer, a
citizen of the United States, and a resident
of Swanton, in the county of Fulton and

*State of Ohio, have invented a certain new

and useful Engine; and I do hereby declare
the following to be a ‘full, clear, and exact
description of the invention, such as will
enable others skilled in the art to which it

“appertains to make and use the same, ref-

erence being had tothe accompanying draw-
ings, and to the characters of reference
marked thereon, which form a part of this
specification.

This invention relates to means for using
steam, air or gas as a motive power and has
particular reference to locomotive and trac-
tion engines of the reversible type. ‘

The primary object of my invention is
the provision of an engine having a main
valve for controlling the inlet of an operat-
ing fluid to its evlinder and a valve for con-
trolling the exhaust of fluid from the cyl-
inder; of simple and efficient means for con-
trolling the movement of the exhaust valve
from the main- or inlet valve, whereby the
two valves must work in synchronism, and
the complicated mechanisms heretofore em-
ploved to accomplish such- purpose are
rendered unnecessary, thereby increasing

‘the efficiency and commercial practicability

of engines of the character described.

A further object of the invention is the
provision of simple and efficient means for
rendering machines of this character re-
versible without the use of the complicated

‘mechanisms heretofore employed for such

purpose. :
A further object of the invention is to

overcome the loss in efficiency incident to .

the use of mechanically driven -exhaust
valves on account of the small valve travel
choking the exhaust opening when the en-

Therinvention is fully described in' the

following specification,” and while, in its

~broader aspect, it is capable of embodi-
‘ment in numerous forms, only two embodi-
‘ments- thereof “are illustrated in the accom-

panying drawipgs, in which,—
" Figure 1 is a diagrammatical section of
the long type of engine embodying my in-
vention with the maia valve, piston and ex-
haust valves disposed in the same plane.
Fig. 2 is a similar view of a short type of
engine with an indicator card associated
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therewith, and Fig. 3 is a cross-section of
the engines of a locomotive with one in
cross-section and with the end plates re-
moved from the valve chambers and ‘cyvlin-
ders of the other, such figure being appli-
cable to both tvpes of engines. :
Referring particularly to Fig. 1 of the
drawings, 1 designates the cvlinder of tle
engine in which the piston 2 works. such
pistoni being shown, in the present instance,
as comprising two axially spaced parts, but
may be of the solid or single tvpe as shown
in Fig. 2 if desired. The piston 2 is car-

- ried by the niston rod 3. which projects

through one end of the cylinder, as is cus-
tomary. : . o
At one side of the cylinder i, above the
same in the present instance, is disposed a
valve chamber or fluid chest 4 having a fluid
inlet 5 for communication with a suitable
source of fluid pressure supply. as for in-
stance, with the boiler of a locomotive. In
the opposite end portions of the valve cham-
ber 4 are mounted valves 6, 6%, respectively,

of the piston type. in the present instance,

said valves being fixed in spaced relation to
a valve rod 7, which has one end projectiny

- without an end of the chamber and is op-
erated in ‘any suitable manner as well un-

derstood in the art. Each of the valves 6,
62, in the present instance, is of the outside
admission type, the center thereof being of
spider form to permit the passage of fluid
therethrough to the respective outer- ends

of the chamber 4, and is provided with four.
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packing rings 8, 8%, 8 and 8¢ When each .

valve 6, 6% is at or near the limit of its in-
stroke the packing ring 8 thereof uncovers
the admission port 9 to the respective end
of the cylinder 1 to admit steam to such end
of the cvlinder from the valve chamber 4.
While the valves 6. 6%, in the present in-
stance, are of the piston type. it is evident
that any other suitable form of valve may be
used as desired. o

Located at some convenient point around
the cvlinder 1 is a chamber 10 in the oppo-

site end portions 10* and 10" of which are

mounted exhaust or compression valves 11,
112, respectively. These valves are connect-
ed in fixed relation by a valve rod 12 and
operate to alternatelv open and close the
auxiliary exhaust ports 13 and 13% respec-
tively, which open communication between
the valve chambers 10* and 10° and the re-
spective end portions of the cylinder 1,
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When st-« n or other fluid is being admitted
to one end.of the cylinder 1, the exhaust
valve 11 or 11%, which is disposed at the end
of the cylinder, away from which the piston

is moving, stands in position to close its

ports 13 or 13, respectively, while the other
exhaust valve stands in open position with
relation to its port, as shown in Fig. 1, thus
confining the steam within the power end
of the cylinder and permitting an exhaust
of the spent steam from the opposite end of

~the cylinder. 'When the piston has reached

the limit of its stroke the main exhaust port

14, which opens inte the chamber 10, will

stand open to permii oxi;aust from the end
of the cylinder 1 into which steam was last
admitted, as is common in steam engines of
this character. The amount of compression
at the end of each stroke of the piston is de-
termined by the distance between the outer
edge of the port 13 or 137, as the case may
be, and the limit of outward movement of
the piston, as exhaust occurs through the
port 13, 13* toward which the piston is
moving until the adjacent end packing ring
22 of the piston has passed the outer edge
of the port. . -

. The means employed for controlling the
movements of the compression valves 11, 112
will now be described. The outer end of
each valve chamber 10%, 10® is in communi-
cation: with the main valve- chamber 4

“through pipes 15, 152, respectively, and ports

16, 16* in the wall of the main valve cham-

ber. Opening into each end portion of the .

valve chamber 4 in adjacent relation to the

ports 16 and 16* are ports 17 and 172, ve--

spectively, which may connect with a com.-
mon source of fluid pressure supply through
a pipe 18 having branches 19 and 19* lead-
ing to the respective ports 17, 172 If air
pressure is used, the pipe 18, in case of use

~in connection with a locomotive, is prefer-
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ably connected to the main air reservoir
thereof, and if steam is used it is preferable
to connect said pipe to-the cab turret, where-
by a pressure is maintained in the ports
17 and 172 at all times. The packing rings
8 and 8" of each piston 6, 6* are so dis-
posed as to open communication between the

. respective ports 16—17 and 16>—17* during
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predetermined portions of the travel of said
valves. - The relative positions of the pack-
ing rings 8 and 8 of each main valve is
preferably such that the ring 8° will un-
cover the associated port 17, 17 slightly in
advance of the uncovering of the associated
admission port 9, 9* by the packing ring.8,
thereby admitting fluid pressure to the end
of the chamber 10, which is adjacent to the
end of the cylinder 1 to which steam is next
to be admitted, slightly in advance of the
admission of steam to the associated cylin-
der end, thereby forcing the valves 11 and
11® toward the opposite end of the engine

1,145,177

to cover the port 13 and 13* disposed at the
admission end of the cylinder and opening
the other of said ports. A port 20 is pro-

vided between each end of the respective.

valve chamber 102, 10° to admit steam from
the admission end of the cylinder 1 into the
associated exhaust valve chamber to assist
the pressure in the respective line 15, 15° to

maintain the valves 11, 11* in shifted posi-

tion. The ports 20 also serve to release the

_pressure in the outer end portion of the re-

spective valve chamber 102, 10 on the out-
stroke of the valve therein.

One end of the valve rod 12 is extended
without the chamber 10 and carries a piston
21, which works in a dash-pot 22 and serves
to cushion the outstroke of each valve to
prevent the pounding which would other-
wise be present. It is not necessary to use
such cushioning means if a packing ring 23
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is provided on the outer end portion of each

valve in position to pass over and close the
associated port 20 before the valve has com-

‘pleted its outstroke, thus creating a com-

pression space between the valve and- the
outer end of the valve chamber. !
The operation of this type of engine is as
follows: Supposing steam is to be admittdd
to the left end of the cylinder 1 to drive the
piston 2 to the right, the main valve 6 will
have opened communication between the
ports 16 and 17 just prior to the ring I8

thereof uncovering the cylinder admission -

port 9, thereby admitting fluid pressure to
the outer end of the exhaust valve chamber
10* from the pressure line 18 and effecting
a movement of the valves 11, 112 to the right
for the valve 11 to close the exhaust port
13 and for the valve 11* to uncover its port
13* to permit an exhaust therethrough. The
time of cut off of the steam from the left
end of the cylinder may be varied as de-
sired, as is well understood in the art, and
takes place, in the present instance, when
the piston 2 is in the position shown. When
the piston has already completed its stroke
it will have uncovered the main exhaust
port 14 to the right hand end of the cylin-
der to permit the expanded steam to exhaust
therethrough into the chamber 10, the ex-
haust passing from such chamber through

a passage-way 24 into the stack, as indi-
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cated in Fig. 3, as is common in locomotive -

engines. _

In the short type of engine shown in Fig:
2 the construction is practically the same
as above described for the long type of en-
gine, except that the cylinder, valve cham-
bers and pistons are not so long and the
main or center exhaust ports 14 are omitted
from the cylinder, the exhaust taking place
only at the ends of the cylinder.
figure, 30 designates the cylinder; 31 the
piston working thereini; 32 and 32* the ex-
haust ports from the cylinder located ad-
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jacent to the opposite ends theféof; 33 and
332 the valve chambers into which the ports

.32 and 32, respectively, open, said chambers

having communication at their inner ends

- with a common exhaust passage 34; and 35

and 85* the exhaust valves which. are con-
nected by the rod 85" and work in the re-
spective chambers 83, 33% to alternately close
the respective exhaust ports 32, 322 The
main valves 36 and 362 are mounted for

" movements in the respective énds of the

15

20

25

main valve chamber 37, being fixedly con-
nected by a stem 38, and each controls the
associated cylinder admission port 39 and
the two ports 40 and 41, which open com-

“munication between the pressure line pipe
42 and the pipe 43, which latter leads to-
the outer end of one or the other of the ex-

haust valve chambers 33, 332, as shown.
Thie valves 36 and 362, in the present in-
stance, are of the inside #dmission instead
of the outside admission, type and-the ar-
rangement of the admission ports 39 and the

ports 40—41 are therefore reversed, as in-

dicated, this being the only difference be-

" tween the two types of engines illustrated
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so far as'the control mieans for the exhaust
valves is concerned. In, changing the main
valves from the outside to the inside admis-

‘sion type requires a reversing of the action

of such valves over the outside admission
tvpe, so that the valves move in the same di-

rection ‘asthe piston. instead of in the op-

posite direction; as illustrated in Fig. 1.
The operation of this form of engine is

as follows: The iston being at the limit of

its right hand stroke, the valve 36 will stand

_iprositiOn_tOjclose rhe associated admission
P

vt 39'and alés to close the communication

‘between ‘the ports 40 and 41, and the right

hand valve 36 will stand in position to un-
cover the right hand admission port 39 to
the cvlinder and to open communication-be-
tween the associated ports 40—41, so that

jsteam’ is admitted to the right end of the

cvlinder and communication between the

fuid pressure line 43 and the right hand ex-

haust chamber 38 is opened. The lap of
each main valve with respect to the associ-
ated admission port 39 and port 41 is such
that the port 41 will be uncovered to open
communication between it and the port 40
slightly in"advance of the uncovering of
the admission port 39, thus admitting pres-
sure to the associated end of the exhaust
chamber in time to shift the positions of
the valves 35, 35* to the left before steam
is admitted to the cylinder to reverse the
movement of the piston. The shifting of
the ‘position of ‘the exhaust valves 35, 35°
in:this manner opens the left hand exhaust
ports 32 and closes the Tight hand exhaust
ports 322 so.that éxhaust, takes place through

the ports 32 during Approximately the full
Jeft hand stroke of the ‘piston, or until such

8

ports have been closed by the piston passing.
over the same. - The inward exhaust. from
the live end of the cylinder also takes place.
through this set of ports when the piston
has moved a sufficient distance thereover.
to uncover the ports to the left end of,
the cylinder. When the piston has ap-
proximately reached the limit of its stroke
the valve 388 will have moved to first open.
communication between the left hand set of
ports 40—l to admit pressure from.the
line 42 to the outer end of the exhaust cham-
ber 33 to efféct a shifting of the positions of
the exhaust valve to close the ports 32 and
open the ports 322, and the left hand admis-
sion port 39 will then be opened to reverse.
the movements of the piston.. S
The provision of the independent steam
or fluid pressure line for controlling the ac-
tion of the exhaust or compression valves
adapts the invention for use in connection
with reversible-as well as with non-reversible
engines, as the exhaust or compression valves
are thereby always moved at the proper
time relative to the piston, regardless of
whether the piston is being driven by steam

from the boiler or by a drifting of the en-

gine, as is commonly the case with locomo-
tives, or the piston may be driven forward
and back in the cylinder by the momentum
by the band or fly wheel of the engine with-
out getting the compression or exhaust valve
out of time with the piston. It will there-
fore be seen that the exhaust valve is an
automatic reversible valve and also that
the piston is always moving toward a wide-
open exhaust port. In addition to my im-.
proved exhaust valve doing its work more
effectively than a mechanically driven valve
it is free from complications and wearing
parts.” o -

I wish it understood that my invention is
not limited to any particular arrangement,

form or constructions of the parts and lo- -

cation of ports except in so far as such
limitations are specified in the claims.”
Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is,— o .
1. In an engine, a cylinder having an ex-
haust port adjacent to each end thereof, a
valve chamber in communication with each
exhaust port and forming a part of an ex-
haust passage, connected valves mounted in
said chambers. one valve standing in open
position with relation to its port when the
other valve is in closed position with rela:

sure line in communication with said valve
chambers for admitting fluid pressure into,.
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“tion to its port. and vice versa, a fluid pres- .

125

first one and then the other’ of the cham-.

bers to shift the positions of said. valves, .

said line being separate from. the fluid ad- |
mission line-of the cylinder, and means oper- . .-

able during a running of the engine to con-
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trol the admission of fluid pressure to said
chambers.

2. In an engine, a cylinder having exhaust
ports which are spaced longitudinally of the
cylinder, a fluid supply line in connection
with the cylinder, a valve for each exhaust
port, and a fluid line for supplying fluid to
control the movements of said valves, and
means.operahle to control the admission of

fluid to the cylinder from said first line and

the passage of fluid through said second line
to control the movements of said valves.

3. In an engine, a cylinder having an ex-
haust port adjacent to each end thereof,
means operable to open one port when the
other is closed, and vice versa, a fluid supply
line having communication with the cylin-
der, a second fluid supply line for introduc-
ing a fluid in different positions with respect

to said means to move the same to alter-

nately open and close said ports at prede-
termined intervals in a running of the en-

gine, and means operable to control the pas- -

sage of fluid through said. second line to
operate said first means and to control the
admission of fluid to the cylinder from said
first line.

4. In an engine, a cylinder having exhaust
ports arranged near opposite ends thereof,
valves for controlling the exhaust from said
ports, two fluid pressure lines, one having
communication with the cylinder and the
other introducing fluid in position to inter-

‘mittently move said valves to open and close

said exhaust ports in alternate relation, and
valve means common to both of said lines
for controlling the passage of fluid through
each. »
5. In an engine, a cylinder having exhaust
ports in opposite end portions. thereof; a
main valve chamber having communication
with a source of fluid pressure supply and
with said cylinder, an exhaust valve cham-
ber having communication with said ex-
haust ports and with a source of fluid pres-
sure supply, valves working in said Iatter
chamber to control the exhaust through said
ports, means for introducing fluid into said
latter chamber, and means operable to con-
trol the admission of fluid pressure to the
cylinder from said main valve chamber and

to control the admission of fluid to said ex-
haust valve chamber to periodically move

the exhaust valves to open and close the
respective exhaust ports.

6. In an engine, a cylinder having exhaust
ports in opposite end portions thereof, a
main valve chamber having communication
with a source of fluid pressure supply and
with the interior of the cylinder, an exhaust
chamber having communication with said
exhaust ports and with a source of fluid
pressure supply, and a valve working in said
main valve chamber and operable to control
the predetermined timed admission of fluid

1,145,177

. to the cylinder and to control-the predeter-

mined timed admission of fluid to different

portions of said exhaust chamber to operate

the exhaust valves to alternately open and
close said exhaust ports, each port being
closed when the other is open.

7. In an engine, a cylinder, a main valve
chamber having communication with a

source of fluid pressure supply and with the’

interior of the cylinder, an exhaust cham-
ber having multiple communication with a
source of fluid pregsure supply and having

70
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an exhaust and a r&rease port at each end in'

communication with the respective. end of
the cylinder, valves working in .said exhaust
chamber and operable in unison to alter-
nately open and close said exhaust ports,
means operable to control the admission of
fluid to said exhaust chamber to move the
exhaust valves first in one and then the op-
posite direction to alternately cover and un-
cover the respective ports in predetermined
timed relation to the running of the engine
and also operable to control the admission of
fluid to the cylinder, said release ports sery-
ing to admit fluid from the cylinder to the
exhaust chamber to assist in the control of
said valves. b o
- 8. In an engine of the character described,
a cylinder having inlet ports, and exhaust
ports arranged ‘adjacent to'the inlet ports,
a valve for controlling the inlet ports, and
means for controlling the exhaust ports in-
cluding a shiftable element and a supply
line for fluid for operating said element,
said line being controlled by said valve,; sub-

stantially as described.
9. In an engine of the character described,

“a cylinder having inlet ports at opposite

ends thereof and exhaust ports also ar-
ranged adjacent its ends and in advance of
the 1inlet ports, a valve for controlling the
inlet ports, and means for controlling the ex-
haust ports including a shiftable element, a
fluid pressure passageway- having branches
communicating with opposite parts of said
element, each of said branches being located
in codperative relation with said valve
whereby the passage of- fluid’ through the
branches is controlled by said valve.

10. In an engine of the character de-
scribed, a cylinder having an inlet port ad-
jacent one end thereof, an exhaust port-also
located adjacent the suid end and in advance
of the inlet:port, a valvé for controlling the
inlet port, a valve for controlling the ‘ex-
haust port, a fluid pressure conduit in co-
operative relation at one end with the last
named valve, and in cobperative relation
intermediate of its ends with.the first named
valve, the aforesaid parts being codrdinated
for effecting an opening of the conduit by
the movement of the first named valve in a
direction for opening the inlet port, said

~opening of the conduit occurring slightly in
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advance of the opening of the inlet port
whereby the valve associated with the ex-
haust port will close the same prior to the
opening of the inlet port. .
_11. In an engine, a cylinder having an ex-
haust port near each end thereof, a double
exhaust valve controlling the exhaust from
said ports, a main steam admission valve for
the cylinder, and means controlled by said
main valve and including a fluid pressure
line for alternately introducing fluid under
pres “re to opposite ends of said valve to
move same in first one and then the opposite
direction to alternately urcover and cover
the respective exhaust poris. (
12. An engine having & cylinder, &« main
valve chamber and an exhaust valve cham-

-ber, said cylinder having an exhaust port

near-each end thereof opening into the ex-
haust valve che aber, a doubl- exhaust valve
working in the exhaust valve chamber and
operable to permit an alternate exhaust
through said valve perts, a fluid admission
valve in said main valve citamber, and
means controlled by said main valve for in-
troducing fluid under pressure to said ex-
haust valve chamber to periodically move
the sxhaust valve to cover first one and then
the other of said exhaust ports, and vice
verse. :

18. An engine having a cylipder, a main
valve chamber, and an exhaust passage, the
cylinder being provided with an-exhaust
port near each end thereof opening jnto said

passage, means mounted in said eghaust pas- -

sage for controlling the alterndte exhaust
of fluid from the cylinder through said ports,
independent fluid lines, one for introducing
fluid into said passage to control the move-
ments of the valve to alternately uncover

-the exhaust ports, and vice versa, and the

other for introducing fluid through 'said
main valve chamber and into the cylinder,
and common means. for controlling the ad-

5

i

mission of fluid to the cylinder and the ad- 45

mission of fluid to said passage, the exhaust
valve being moved to close the ports adja-
cent to the admission end of the cylinder in
advance of -the admission of fluid to such

-end, and to uncover the port at the opposite

end of the cylinder. : .
14. An engine having a cylinder, a main
steam chamber and an exhaust valve cham-

“ber, the cylinder having admission ports in

communication with the main valve cham-
ber and having both an exhaust port and an
auxiliary port ncar each end thereof in com-
munication with the exhaust chamber, a dou-
ble exhaust valve in said exhaust chamber for
controlling the exhaust and auxiliary ports

at respective ends of the cylinder, a fluid

line for introducing fluid under pressure to
said exhaust chamber alternately at oppo-
site ends of said valve to shift the valve to
periodically cover and uncover the respec-
tive ports, each exhaust port being open
when the other is closed, and a main valve
disposed in said main valve chamber for con-
trolling the admission of fluid to said cylin-
der and having portions disposed in said
fluid line and operable to alternately direct

fluid to first one then the other end of the

exhapst valve chamber, said main valve be-
ing operable to admit fluid to the ends of
the exhaust valve chamber in advance of the
admission of fluid to the respective ends of
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the cylinder, said auxiliary ports permitting

fluid to pass between the cylinder and the

exhaust valve chamber without the regpec-
tive ends of the exhaust valve at predeter-
mined intervals.

In testimony whereof, I have hereunto
signed my name to this specification in the
presence of two subscribing witnesses.

' ABNER D. BAKER.

‘Witnesses:

F. E. Avor,
R. G. Ariex.
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