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To all whom, ?t may concerm:
Be it known that I, FrRaANCIS M. RITES, a

citizen of the United States, residing at Pitts-

burg, in the county of Allegheny and State
of Pennsylvania, have invented or discovered

a certain new and useful Improvement in
Va,lve Gear, of which1 improvement the follow-

ingis a speclﬁcamon

IO
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The_ object of my invention is to provide a

system of valve connections from a single ec-

centric to valve mechanisms through which
the distribution of elastic fluid may e prop-
erly effected in a plurality of cylinders, the

pistons of which are connected to cranks set
at angles one to the other.

The improvement claimed is hereinafter set
forth.

Under many conditions of service 1t be-
comes advisable to connect the pistons of two
or more cylinders toindependent cranks, and
in such instances good practice indicates that
the rotative effort should be so distributed

that it shall be as nearly uniform as possible
‘throughout each revolution of the shaft.

Where the pistons of two ¢ylinders are con-

nected independently to a shaft, the connec-

tions are usually made to cranks set at right
angles and the pistons of three cylinders are
generally connected to independent cranks
sot at angles of one hundred and twenty de-
grees one from the other. The two-cylinder
type with cranks at right angles is almost uni-
versally found in 1000m0twe practice, and the

- three-cylinder engine with cranks at angles
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of one hundred and twenty degrees 1s cher—

acteristic of the most recent and epproved-

practice in the marine type. In all engines

of these classes a separate and independent

valve-actuating mechanism for operating the
distribution valve or valves of each cylinder

has heretofore been essential, and my inven-
‘tion is designed to simplify and economize the

construction and maintenance of multiple-
cylinder engines by eliminating therefrom the
complication due tothe presence of more than

~ one valve-actuating mechanism.

50

In the accompanying drawings, Figure 1 is

an end view in elevation, 111ustra,t1n0' an ap-

- plication of my 1nve11t10n in a three- eylmder

steam-engine of the marine type, having its
cranks set one hundred and twenty den‘rees

10 10* 10°,

eylinder1,

section through the same; Fig. 8, an end view
in elevation, showing the eccentrie, strap, and
cranks; Fig. 4, a central section through an

engine having cranks set atright angles with -

my improvement applied thereto; Fig. 5, a
central section at right angles to that shown
in Fig. 4, and Fig. 6 a plan view of the top of
the engine shown in Figs. 4 and 5.

In the instance exemplified in Figs. 1, 2,
and 3 the engine is of the triple-expansion
marine tyvpe and is, as in standard practice,

provided with a high-pressure cylinder 1, an
intermediate pressure-cylinder 2, and a low-
pressure eylinder 3, all supported on a {rame

55
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or housing 5, the plstens 6,7, and 8 of: which -

cylinders are fixed upon r piston-rods 9, which
are coupled by connecting-rods 12 to eranke
set at angles of one hundred
and twenty degrees apart. -The distribution

70

functions of the cylinders 1 2 3 are effected
by distribution-valves 13 13* 13° respect-

ively, which are shown as of the plston type
and are respectively fixed upon valve-stems
15 152 15°. The several distribution-valves

are actuated by a single eccentric 16, fitted

t adjustably upon the crank -shaft and ad-
justed in position by a governor 17, and the
action of said adjustable ececentric i1s modi-

fied by a fixed eccentric, as hereinafter ex-

plained. The strap 19 of the eccentric 16 is
provided with three arms 28 20 21, which .

project from it in the manner of eccentric-
rods and are set angularly, the central arm
28 being at angles of ninety degrees with the
two side arms 20 21. The central arm 28 is

/5

coupled by a link 28* with the stem 15 of the

distribution - valve 13 of the high- pressure
The arm 2018 cenneeted by alink
20* with an arm 22 on a horizontal rock-shaft

0O

23, upon the opposite end of which is fixed an |

arm 26, which is coupled to the stem 15* of

the distribution-valve 132 of the intermediate
cylinder 2. The arm 21 is connected by a
link 212 with an arm 24 on a horizontal rock-
shaft 25, upon the opposite end of which is

fixed an arm 27, which 18 coupled to the stem.

15° of the d1str1but10n- ralve 130
pressure cylinder 3.

of the low-

The angular conneetlons or ar ms 28 20 o1

convert the movementof the eccentric 16 into
three independent motions, and the rock-

apart; Fig. 2, a vertical longltudlnal central ‘shafis transmit two of these motlons in the
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directions i*equired for application to the dis-

tribution-valves of the intermediate and low-

pressure cylinders. The arms 28 20 21 also
form a link or frame which is rigidly con-
nected to the strap of the eccentric and whose
direction of movement is controlled by a guide
of any suitable {form, which is in this case
shown as a link 40, coupled to the link or

frame 23 20 21 and to one of the housings 5

of the engine.
It will be seen that the links 20* and 212

are not coupled directly to the arms 22 and 24
of therock-shafts 23 and 25, but are connected

thereto through the intermediation of double-

armed levers or links 35 and 35%, respectively.

The ends of the links 35 and 85% opposite
those to which the links 20* and 21* are cou-
pled are coupled to links 29 and 30, which
are, in turn, coupled to arms 31 and 32 on the
strap 33 of an eccentrie 34, fixed on the crank-
shaft. Such connecting mechanism and a

fixed eccentric, the object of which is fo ap-
ply the modifying influence of the fixed ec-

centric in the distribution of the later mem-
bers of the series of multiple expansion-cyl-
inders, may be dispensed with without de-
parture from my present invention and is
not claimed herein, as it is set forth in a sep-
arate application (Ceee B) filed by me of even
date herewith, Serial No. 526,042,

In the construction shown in IFigs. 4, 5, and
6 I have shown my improvement in connec-
tion with a double compound trunk-angine
having differential pistons 41 and 42, con-

nected, by means of connecting-rods 43 and

44, to cranks 45 and 46, set at right angles.
A emﬂ'le eccentric 47 is mounted on the ehaft
48, end its strap 49 is connected to or formed
integral with a link or frame 50, which is di-
rectly connected, by the rods 51 and 52, to the
distribution-valves 53 and 54. Each of the
valves 53 and 54 controls the distribution of
steam 1n one of the eylinders 55 and 56, the
lower portion of each valve controlling the ad-

mission and release of steam to and fmm the

annular space below its piston, which space
constitutes the high-pressure cylinder, and
the upper portion of each valve controlhnw the
admission and release of steam to and from
the larger space above its piston, which space

eneututes the low-pressure eylmdel Alink
55 1s pivotally connected at one end to the
link or frame 50 and at its other end to the
casing or frame of the engine and serves as
cuide for controlling the movement of the
link or frame 50. With this construction the
necessary or desired motions are imparted to
the valves of an engine having its eranks set
at angles to one another, or having its pis-
tons so connected to the shaft that the di-
rections of movement of the pistons are rela-
tively varying during each stroke, by means
of asingle eccentric and without the interpo-
sition of rock-shafts or levers or other more

g complicated mechanism.
The advantage of the simplicity of the eon-

542,423

‘nection befween the eccentric and the valve-

rod, as shown in my improvement, is specially
important in engines of the kind shown in
Figs. 4, 5, and 6, in which the engines are in-

cased (md epeemlly intended to occupy the

smallest possible space.
It will be obvious that my invention is not

limited in its application to steam or other

engines in which elastic fluid is employed as
a motive power and that it may, without va-
riation of operative principle or structural
essentials, be embodied in compressors for
elastic fluids or other mechanisms in which

means for controlling the distribution or pas-

sage of fluid into and out of eyhndel sorother
receptacles are required.

I am aware that the utilization of a single
eccentric for actuating a distribution-valve

common to two c¢ylinders was known in the

art prior to my invention, such construction
being employed in engines of the Westing-
house and other similar types, in which the
crank-pins of two pistons are set oppositely
or in line one with the other. I am also
aware that a single eccentric has heretofore
been employed to actuate, through indirect
connections to its strap, the mdependent dis-
tribution-valves of a seriesof eylinders whose
pistons are connected to separate crank-pins.
I therefore disclaim, broedly, the combina-
tion of a single eccentric and a series of dis-
tr 1but10n-va1vee actuated thereby.

I claim as my invention and desire to se-
cure by Letters Patent—

1. The combination of a plurality of cylin-
ders, pistons fitting said cylinders and cou-
pled to cranks set angularly upon a shaft, an
eccentrie, a frame ot link rigidly connected
to the strap of the eccentric, and constrained
to move in a direction at right angles to its
length, and independent connections from
sald link or frame to the valves of the eylin-
ders, substantially as set forth.

2. The combination of a plurality of eylin- &

ders, pistons fitting said cylinders and cou-
pled to eranks set at angles to each other, an
eccentric, a link or frame formed on or rizidly
connected to thestrap of the eccentric, a guide
controlling the direction of movement of the
link or frame, and connections from the link
or frame to the valves of the cylinders, sul-
stantially as set forth.

8. The combination of a plurality of eylin-
ders, pistons fitting said eylinders, and cou-
pled to cranks set. at angles to each other, an
eccentric, an eccentric strap, and substan-
tially parallel connections between the eccen-
tricstrap and the valves of the eylinders, sub-
stantially as set forth.

4. The combination of a plurality of eylin-
ders, pistons fitting said cylinders, and cou-

pled to cranks set at angles to each other, an
eccentric, an eccentric etlep, a link or f1ame
rigidly umted to the eccentric strap, inde-
pendent connections between the link or
frame and the distributing valves,and aguide
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- which is connected to the link 6r frame and | link or frame constrained to move at right

" to a stationary part of the engine, substan-
tially as set forth. tions between the valves of the several eylin-

’|

5. The combination of a plur&hty of cvlm— ders and the link or frame at such points
ders, pistons fitting said cylinders and cou- | that the relative movements of each piston

| pled to a shaft so as to have relatively vary- | and its valve will be substantially similar

ing movements such as-are imparted by an- | throunghout the series, for the purpose of ef-

crularly set cranks, an eccentrie, a frame or | fecting similar distributions of steam to the

link rigidly connected to the strap of the ec- | several cylinders, substantially as set forth.
centric, and constrained to move in a direc- In testimony whereof I have hereunto set
tion at right angles to its length, and inde- | my ha,nd -

pendent eonnectlons from said link or frame o AT A NFATE R

to the valves of the ylinder substantlally I RANCIS M. RITES.
as set forth. |  Witnesses:

- 6. The combination, with a plurahl:y of cyl- J. SNOWDEN BELL

inders and pistons ﬁttmg sald cylinders, of a - F. K. GAITHER.

angles to itslength,and independent connec-
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