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To all whom it may concern:

Be it known ‘that I, ATLONZO FREEMAN, a
citizen of the United SE‘LEBS, residing at Con-’
“cord, in the county of Middlesex and State of
Massachusetts have invented a new and useful
Improvement in Reversing- Valves for Steam-
Engines, of which the followmrr 18 a specifica-
tion.

My invention consists in pmmdmg the

valve-chest of a qteanreno ine with a main

valve having an opening thlough it for the
passaﬂ*e of steam, and adding thereto an ad-

joining and communicating valve-chest con-

taining a reversing-valve havmn two passages
for steam, so arr fmn*ed in eonuectwu with the

- main valve and the main valve-chest that by
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a movenent of said reversing-valve relative
to the main valve and its chest -ports elther
end of the cylinder will take the working-

steam, sald steam passing through one passage

in the reversing-valve to operate the engine
one way, and thlough the other passage to op-
erate the engine the other way.

In the use Of the word ¢‘steam?’ as apphed

to an engine in the following specification and

claims, il mean it to deSIgnate an engine pro-
pelled by steain, gas, cmnpre'ssed a:‘ir', or other

- motive agent.
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It also consistsin combining with the valve-
stem operating said reversing-valve a mech-
anism for shortening the str ol{e of the main
valve, thus catting off the supply of working:-

| stedm while the reversing-valve by its move-

ment s changing the direction of the steam
and reversing the movement of the engine.

The construction and operation of my in-
vention are illustrated in the ¢ ‘wcmnpzmynw
drawings, of which—

Figure 1 is a vertical elevation Of my inven-.

tion, e\cept that the valve-chests and valves
are 111 section, In order to show their ports

and steam- duets the valve-chests being lo-

cated on the_81de of the cylinder. Fig. % 1S a

top view of the same, (the reversing-lever U

omitted,) showing the horizontal relation of
the several parts vertically shown in Fig. 1.

Similar letters refer to similar parts in each

drawing, as follows:

A 18 the engine steim'cylmder B-is the

main valve- ehest C,the reversing valve-chest.

!

f

reversing-valve I and through which the di- 70
‘rect or working steam passes into the valve-

chest B by opening X and into either cylinder-

BCisthe partitionseparating the two chests
B and C; D, the working-steam inlet.

The

exhaust-steam may pass out thr ough an open-

Ing in any Convement patt of the side of the

valve-chest C.

E is the main valve; T, the reversmg -valve.
G 18 a port extendmg‘ thl ough the same, con-
veying direct or working steam through port
Z 1nto port H in valve E, and thence into
either cylinder - port K and I’ alternately
when the engine is working in one direction.

Y is the port through which the exhaust-

steam enters the Valve-chesb C from chest B

when the engine is working directly, the steam
passing 1ea,d11y to said opening Y from the
cylinder exhaust-duct K’ by a space between
the sides of the main valve K ‘“md the sidesof
the chest B.

I is a port running obliquely through the

port K and K’ when the engine is reversed.
J is a channel cut entirely across the re-

versing-valve I, and which conveys the ex-

haust-steam into valve-chest O from the ports
Z in the partition BC, and from port H in the
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main valve E in its passage from the cylinder-

ducts K and K’ alternately when the engine is

reversed, the exhaust-steam passing readily out

of sald channel J into valve-chest U by a space
between the sides of the rever sing-valve F and
the sides of the valve-chest C. |

M is the main valve- stem.
ing-valve stem.

N 18 the revers-

S0

O is a hinged fulerum- b‘ll" hinged ab its in-
ner end to some suitable pomt belc;w the line

of the valve-stem M, its outer end supporting
the lower end of the hinged lever P, which
lever passes through an eye in the Sliding
piece 4, (which is an extension of the valve-
stem M, ) which slides 1n the slide-groove A,
[ 1s an upright piece, which extends up-
ward from the horizontal supporting-bar R
and secures the piece with the slide-groove 2.
¢ 18 a piln passing through the‘uppel end of
the lever P and engaging “the eccentric-rod Q
with said lever I? by a hinge-joint on pin c.
S 1s g semi-rotating plate secured to and
operating with the cog-wheel ¢ and shaftt f,

g0
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which latter moves in the journal-bearing m. | the leverage of the lever P in its relation to

- An arm secured to and projecting radially

from the cog-wheel ¢ may be substituted for
the plate S with like operative results. _

- T 1s a rod connecting the plate S with the
fulerum-bar O, being pinned to each at’each
end by the pins d and e. | '

U i8 a reversing-lever, having its fulerum

at the bottom on the pin », and operating the
reversing-valve F by meaus of the bar N” and
valve-stem N, said lever being engaged to the
~ bar N' by the pin p passing through the slot

r and the bifurcated end of the bar N’. The
salid bar has a rack of teeth on its upper side
which engage with the teeth on the cog-wheel
g, the lower side of said bar resting and sliding

on the piece £. -

Now, having' anticipated the Opei-ation of

my invention in the definition of its descrip-
tive letters, I concisely and further state its
operation as follows: When the working-

steam enters the port G in the reversing-valve

- K, the engine is working directly, or the first

.
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‘way. The steam thence passes through the

port Z in the partition-plate BC, port H in the

‘main valve B, and alternately into each end of
the cylinder throungh steam-ducts K and K/,

which steam-ducts serve as ports for working
and exhaust steam alternately as the main
valve slides back and forth in the valve-chest,
and the port H communicates alternately with
the entrance-ports to the steam-ducts K and K’.

T'he exhaust-steam passes freely to any part of

the valve-chest Baround the main valve Eand

makes its exit therefrom into the valve-chest |

C through port Y, and out of said chest C
through an opening in any convenient part of
sald chest C, passing freely around the revers-
ing-valve I'. 'When the engine is reversed
the lever U is pushed toward the valve-chests,
moving the bar N’ and valve-stem N in the
same direction. This carries the reversing-

valve F to the position shown by the broken

lines of said valve, as indicated by a figure 2
added to its letter of designation, and closes
the port Y between the valve-chests B and C.
©1his position allows the working-steam to pass
obliquely through the reversing-valve F by
the port I* (shown in broken lines) into.the
main valve-chest B, through-port X in the

partition-plate BC, thence into the c¢ylinder |

through the steam-ducts K and K’ alternately,
while the exhaust-steam .passes through the
mainvalve E by the port H, and into the valve-
chest C by the port Z, and thence through the

- channel J, across the reversing-valve F, into
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the valve-chest C. 'While the bar N’ is mov-
Ing toward the valve-chest in the operation
of reversing the engine, the plate S makes a
quarter-revolution, carrying the pivot e, with
1ts attached connecting-rod T, to the highest
point in the revolution, (marked ¢',) thus lift-
ing the fulcrum-bar O by the pin d, lever P
by the pin b, and the eccentric-rod Q by the

pin ¢, to its maximuin height, and changing |

Ppiece 1.

the eye in the piece ¢ of the main valve-stem

M, and thus shortening the stroke of the main
valve E at the half-way point in the movement

of the reversing-valve I'. This reduces the

sSupply of working-steam taken into the eyl-
inder while the engine is moving directly or

70

the first way, so that the reversed movement

of the engine will meet with less resistance
of direct-working steam, while the reversing-

valve F is reversing the movement of the en-

gine. When the pin e iscarried by a half-revo-

lution tothe otherlower point, (marked ¢%,) and

with it the connecting-rod T, the fulerum-bar
O, the lever P, and the eccentric-rod Q, the
full stroke of the main valve E is again made
on the reverse movement, and a full head of

working-steam is obtained by a restoration of

the mechanical relation of the lever P with

the eye in the piece 7 of the main valve-stem
M.

surface of the valve-chest C with any suitable
elastic packing. A wedge-shaped enlarge-
ment of the lever P, near its point of contact
with the bearing-surfaces of the eye in the
piece ¢, throngh which it passes, takes up and
prevents any loss of reciproeal motion when
the said lever P stands perpendicular to the

The advantages of my invention are obvi-
vious in the simplicity of construction and the
ease with which the reversing movement can
be made. R

In the drawings, the valve-chest is located
at the side of the eylinder, the valves having
horizontal bearings against the steam-ports.

Lhis is anovel arrangement, and is an advan-

tage in locomotive construction, as it permits
the use of a horizontal straight-line eccentrie-
rod from the eccentric-disk on the axle of the
driving-wheels. | -

I claim—

1. In a steam-engine, the combination of

the cylinder A,valve-chests Band C,and valves
F and F,with the ports and passages G, H, T,

The reversing-valve F may be packed at
1ts' bearing against either the upper or under
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J, X, Y, Z, K, and K’, and openings for the

| inlet of working-steam ‘and exit of exhaust-

steam, as described, and for the purpose or
purposes specified. |
2. In a steam-engine, the reversing mech-

113

anism congsisting of the valve-stem N and bar

N’, gear g, and plate S, connecting-rod T, ful-

crum-bar Oy, lever P, valve-stem M, sliding

pieces ¢ and h, and eccentric-rod Q, with all
their bearings, connections, and attachments,
substantially as described, and operated by
the lever- U, as and for the purpose or pur-
poses specified. |

3. In asteam-engine, the reversing-valve F,

with its ports G, I, and J, communicating with
valve-chests B and C, and main valve E, and
operating substantially as described, and for
the purpose or purposes specified. )

4. In a steam-engine, the cylinder A, valve-
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chests B and C, valves E and F, with their | bearings, connections, and attachments, suab-
several ports communicating with the ports | stantially as deseribed, and for the purpose or 10
X, Y, and Z, and ports to steam-ducts K and | purposes specified. | |
K, in combination with the direct-acting and . AT,ON7ZO FREEMAN.
5 reversing mechanism, consisting of the valve- | - , .

- stems N and M, bar N’, gear ¢, plate S, con- Witnesses:
necting-rod T, fulerum-bar O, lever P, slide- J. F. CHASE,
piecesiand h,and eccentric-rod Q,all with their - GE0. McDONALD,

—tl—
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