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| Application fled Nnvembel 22,1890, Serial No. 37 2,368, (Nﬂ mndel ) |

o aZZ w]wm it may concern: -
Beitknown that I, PHILO MALTRY, of Cleve-
land,in the county of Cuyahoga and State of
Ohlo, ave invented certain Impwvements
5 in Reversing-Valves for Steam-Enﬂ*meS of

which the followmﬂ 1S a Speclﬁcatlon |

My invention 1elates more par tleulally to
that class of reciprocating compound engines
in which the cy hndeIs are arranged mde by

10 side. |
The aim of the 1r1vent1011 is to secure the
reversibility of the engine at will by simple

valve mechanism and W1thout the employ—-

ment of the Ordmmylmk-motmn oritsequiva-
15 lent.

My engine is provided, as are all com pound
engines, mth ports for delwel ing the exhaust-
steam fmm the one cylinder to the recelving-
chest of the nextlargercylinder. Each cylm-

20 der is provided with a reciprocating piston-
valve for delivering the steam from the chest
into and out of the 0pposite ends of the cylin-
der on oppositesides of the piston in substan-
tially the ordinary manner. In order to ef-

25 fect the reversal of the engine, I change the
course of the steam from the chest to the P1s-
ton-valve, so that it will reach the valve
either between the pistons or outside of the
same, according as the engine is to revolve

3¢ in one dir ectlon or the other, This change
in the course of the steam passing to the pis-
ton-valve is effected by extending two ports
from the steam-chest to points outsnie of the
pistons and a third port from the chest to a

I' 35 point between the pistons and then provid-

ing in the chest a reversing-valve by which
ﬁel‘ohm the end port or the middle port may
-be opened at will and the other port con-

- nected with the exhaust. This reversing-
40 valve, which is preferably of the ordinary D
type, stands normally at rest. In plactlce I
connect the reversing-valves of the front cyl-
inders with a smﬂ‘le operating device, by
which they may be moved simultaneousiy.
45 By thus throwing the three valves at one
operation I am enabled to effect the instan-
taneous reversal of the engine without chang-
ing the position of the main valves. It may

| eonsequently be driven directly and posi-
go tively from a single eccentric or other simple
driving mecha.msm such as 18 001111_10111? used

In 11011-1‘6?61"51’0 g on t"ll] CS.

i

and each contmnma, asusual,ar euprocatmn

In the accompanying drawings, Figure 1 is

a side elevation 5110wmn the tln ee evlmdels

of a compound engine constructed on my s5s
plan, portions of the valve-chest being 1e—
moved to expose other parts to view. Fw 2
18 a diagram illustrating the auann*elnent of
the nor ts leading the ehhaust 5tef1m from one
(3}71111(161 to anothel Fig. 3 is a horizontal
section on the line 33 of hln 1, Showmo both
the IGVLLSII]Q., and the main or cut -of Va,lves
Fig. 4 is a vertical section on the line 4 4 of
I‘w* 3, through the piston-valve of one of the
evlmdels I‘m 5 is a horizontal section on
the line 5 5 01_’ Fig. 4, showing on a 1&10‘61
scale the valve meehambm and ports. Fig.

is a vertical section through a cylmder and
reversing-valve on the hne 06 of Fig. 3. Fig.
718 a Veltleal section through the 1113,111 or
steam-controlling valve on the line 7 7, Hig. 3.
- Referring to the drawings, A, A’, and A
represent throe engine- evlmdels of dli’fel ent
diameters au:szred V@lthEbH}T side by side,

60

75
piston B, connected by piston-rod B’ and pit-

man B* 10 a crank-shaft C, common to the
series. _

As the cylinders and valves are constructed
in duplicate, I will first consider the construe-
tion and operation of the ports and valves of
one cylinder and thereafter deseribe the
manner in which the valves and cylinders
are connected o operate in series. Kach cyl-
inder is provided on one side with a steam-
recelving chest D, and near the same with a
valve- chest E of cyhndl ical form, extending
the entire length of the cylinder.

From one side of the steam-chest D a port I
leads in a eurved path to the middle of the
valve-chest. From the other side of the
steam-chest a port J 1s extended in a forked
or divided course into the outer ends of the
valve-chest. The two ports I and J open
through a flat face in the steam-chest on op-
pomte sides of an exhaust-port I, and are
both controlied by a sliding 1evelsmn-vahfe
L, resembling an ordinary D- valve. “When

30
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95

this valve is moved to the left, as shown in
Figs. 1 and 3, it opens port I, a,llowmﬂ* live
steam to pass through said 1)011: dueeﬂ} to
the middle portion of the valve-chamber, and
at the same time it connectsthe exhaust-por

K with the port J, thus allowing the exhaust-

ICO
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steam to pass from the two ends of the valve- | as shown 1n Iig. 4, to shut off direct commu-

to control thecylinder-ports e and ¢’, but also, ¢

from the sccond eylinder into the chest of the

chamber to the exhaust. This will be under- | nication between the ports I J and the cylin-
stood on reference to Iigs. 1 and 3, in which | der-ports alternately, so that the passage of
theunbroken arrows indicate the course of the | live steam to both ends of the cylinder at one 70
¢ live steam and the broken arrows the course | time Is prevented. ~
of the exhaust-steam. When,however, the re- Having now described the operation of one
versing-valve Lisshifted to theright,asshown | cylinder and its valves, I will describe the
in Fig. 5,1t opens the mouth of the steam-port | manner in which the several cylinders and
J within the valve-chest and at the same time | valves are connected. 75
1¢ connects the port I with the exhaust-port, so Referring to Ifigs. 1, 2, and 3, it will be ob-
that the live steam will pass from the steam- | served that the three eylinders are arranged
chest to the outer ends of the valve-chest | with theirveversing-valvesl: inline, and that
through the branches of port I, while exhaust- | the three valves are connected by rods { with
steam will pass from the central portion of | a single operating device N, so that the three 8o
t5 the valve-chamber through port J and under | valves may be moved and the entire engine
valve I to the exhaust-port K. | reversed by a single action. The operating
It will be observed that the reversing-valve { device N may be of any suitable character
and ports, as above described, determine the | to be operated either by steam-power or by
course of the live steam to the valve-chamber, | hand. The main valves M may be operated 83
20 causing it to enter the same at the middle or | each by apitman m?, mounted on an eccentric
at the outer ends, as demanded. mt on the main shaft, or by any equivalent
From the valve-chest near its ends two | means commonly known in the art for oper-
ports e and ¢’lead directly into opposite ends | ating reciprocating valves. It is to be par-
of the eylinder, as plainly shown in Figs. 3, 4, | ticularly noted that each of the steam-con- go
25 5, and 7. The course of the steam from the | trolling valves may have a simple and perma-
valve-chest into and out of the cylinder is | nent connection with its operating device In
controlled by the piston-valve M, consisting | the same manner as the valvesof an ordinary
of the stem 70 and the two pistons m’andm?, | non-reversing engine, the use of a link or
fixed thereon and closely fitting the chamber | other reversing mechanism to vary the posi- 95
30 near opposite ends, so that as the rod is re- | tion of the valve Dbeing wholly unnecessary,
ciprocated the pistons are carried alternately | the reversal of the engine being effected by
above and below the cylinder-ports ¢ ¢’. | changing the course of . the steam to the main
When the reversing-valve L is adjusted to | valves and without changing the position of
the left, as shown in Fig. 3, the live steam | the valves themselves. 1.0
35 passes from the steam-chestthrough the port | The exhaust-steam fromonecylinder is de-
I into the ends of the valve-chest E between | livered tothe steam-chest of the next, as prac-
the pistons m’ m? so that ag these pistons are | ticed in allcompound engines. The arrange-
moved to and fro, uncovering the ports ¢ and | ment of pipes or conductors to this end may
¢! alternately, the live steam is permitted to | be modified at will; but I recommend the ar- 103
40 pass into the ends of the cylinder. The ex- | rangement represented in Ifigs. 1 and 2, In
haust-steam escaping through the cylinder- | which O represents alive-steam pipe leading
port, which is for the time being between the | from the Dboiler directly into the chest of the
pistonsm’ and m? passes into the valve-cham- | high-pressure cylinder A, This pipe is pro-
ber between the pistons and thence outward | vided with branchesoand o, leading info the 110
45 through the portJ,under the reversing-valve | chest of the remaining cylinders, so that if
I, to the exhaust-port I, and the engine will | required either or all of the cylinders may
continue to run in one airection. When the | be worked at high pressure. Suitable three-
reversing-valve is adjusted to the left, as ! way valves o are located in these branches
shown in Fig. 5, the live steam passes from | in order to shutoff the passage of live steam 115
so the steam-chest through port J and fills the | to the cylinder A’ or A® while the exhaust-
space between the valve-pistons m’ and m®, | steam is delivered from the port IL of the
whence it is delivered through the ports e ¢’ | high-pressurecylinderthrough pipe P, having-
into opposite ends of the cylinder alternately. | branches p and p’,leading into the chests of
The exhaust-steam escapes through the cyl- | the cylinders A’ and A“ 120
¢¢ inder-port which is for the time being out- | A valve p° is provided fordirecting all the
side of the piston, and thence through portJ | exhaust-steam from the first cylinder through
and valve L to the exhaust-port I£. Thus it | the branch p into the cylinder A when the
will be seen that when the engine is running | engine is operating in the ordinary manner.
in one direction it receives stecam from the | When, however, the second cylinder is to be 125
6o outer sides of the valve-pistons and exhausts | worked at high pressure, this valve may be
between them, and that when running in the | turned so as to close the branch p and direct
opposite direction it receives steam from be- | the exhaust-steam forward throuch the pipe
tween the valve-pistons and exhausts outside | to the third cylinder. A second valve p? is
of them. located adjacent to the third cylinder,sothat 130
65 The valve-pistons m’ and m°serve not only | it may be adjusted to direct the exhaust-steam
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third, or adjusted so as to close the branch p’ |

when the third cylinder is worked at hich
pressure. |

The cylinders A and A will each be pro-
vided, as shown in Fig, 2, with a direct con-
nection to the exha,ust-plpe

Under the ordinary operation of theengine
the course of the steam is as follows: Enter-
ing the first ¢ cylinder through pipe O, it is
exhausted through pipe P, and passes thence
through branch p into the chest of the second

and 13,1 ger cylinder, whence it is exhausted |
thrmwh the contmuatmn of pipe P and |

throuﬂ‘h its branch p” into the chest.of the
third cyhnder

In order to prevent excessive friction of the

reversing-valves and to hold them to their
seats, | mount against the back of each valve

a statlonary covermﬂ-plate R, filling the en-
tire top of the steam- Ohclmb(}l and adgustable
by means of a set-screw 7 or equivalent de-
vice for holding it down {o its place. This
plate, against which the valves slide, excludes
the steam from the uppersurface of the latter,

so that the valve moves with ease,like those

of the ordinary balanced pipe.

YWhilel preferto use the piston-valve herein
described, it willof course be understood that
I may use a suitably-constructed slide-valve
or1its equivalent inthe valve-chamber, in con-

nection with the ports and rever snw-valve, as
herem described.

Having thus described my invention, what |

I claim is—-—-—-

1. In a compound engine, a series of com-
municating cylinders, each provided with a
valve for controlling the delivery of steam
thereto and therefrom, as usual, and also pro-
vided each with a steam-receiving chest, a
reversing-valve therein, and ports through

which said valve reverses the course of the'l

S

steam to the main valve, and devices connect-

ing the series of reversing-valvesand adapted

to move them s1multaneousl3r

2. The series of communicating steam-cyl-
inders provided with steam-contr ollmﬂ*valves
M and reversing-valves L, with ports 16&(:11110‘

o

45

therefrom, as descubed smdlevelsmo*-valves |

being arranged in line :.:md directly connected'

in series, tha,t they. may be moved in unison,
wher eby the motion of the engine may be re-

50.

versed by shifting the 1eve1‘smmvalves and

without Qhanmnﬂ* the position of the main
valves or other operating devices.
3. 1n a reversible steam-engine, the work-

| ing-cylinder and ifs piston, in combination -

with the steam-receiving chest D, the valve-
chest K, the port 1, lea,dmn' from one side of
chest D to the mlddle of chest I, the forked
port J, leading from the other mde of chestD
to the ends of chest E, an Intermediate ex-
haust-port K, also leading from chest D, the
reversing-valve L, to connect the ports I and
J altemmely with the exhaust- -port, the ports
e ¢/, leading from the chest E into the endsof
the cyhnder and the steam-controlling valve
M in chest K, whereby the course of the steam
and the motion of the engine may be reversed
by shifting-valve L.

4. In a compound engine, two or more com-
municating eylinders provided with revers-
ing-valvesforchangingthe course of the steam
to the main valve, said reversing-valves ar-
ranged in line and directly ::md rigidly to-
ﬂ‘ether,, substantially as described. -

In testimony whereof I hereunto set my
hand, this 17th day of November, 1890, in the
presence of two attesting witnesses.

PHIL.O MALTBY.

Witnesses:

- W. R. KENNEDY,
FABIUS STANLY ELMORE.
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