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UNITED STATES

PateNT OFFICE.

FRANCIS M. RITES, OF PITTSBURG, PENNSYLVANIA.

VALVE-GEAR. -

SPECIEICATIO'\T forminfr part of Letters Patent No. 542,424, dated July 9, 1895,
L\pphcetmn ﬁled October 16, 1894. Serml No, 626,042, (Nomodel)

To all whom it may concerrn:
Be it known that I, FrRaNCIS M. RITES, a
citizen of the.United States, residing at PlttS'

- burg, in the county of Allegheny a,nd State of

10

Pennsylvania, have invented or discovered a
certain new and useful Improvementin Valve-
Gear, of which lmprovement the following is

"a specification.

The object of my invention is to provide
simple and efficient means wheréby distribu-
tion functions of two or more fluid-pressure
eylinders may be coincidently and differen-

i tlallv varied in such manner that 4 system of

15

“engine, illustrating. an apphcatlon of my in-

distribution mechanisms of differential vari-

ability may be controlled by a single governdr,
To this end my lnventlon,wenemlly stated,

consists in the combination of an ad‘]ustable
-eccentric, a fixed eccentrie, a link or frame

connecting the rods of said eccentrics, 4 dis-

tribution-valve mechanism connected to the

adjustable eccentric or to the link or frame,
and a distribution - valve mechanism inde-
pendently connected to the link or frame.

The improvement cla.lmed is hereinafter

fully set forth.
In the aecompanymw drawings, Figure 1 is
aside view in elevation of a tandem compound

: ventlon Fig.2,a plan view, pawly in section,

of the same; Fm 3, a side'view in elevation
of the link or fxame which connects the rods
of the adjustable and fixed eccentrics and the

-rocker operated thereby; Fig.4, a view in ele-

vation showing a modified form of link; Fig.
5, a plan view, partly in section, of a hwh-
Qpeed air-conipressor, lllustratmv another.ap-
plication of my invention; Fig. 6 a side view;
partly in section, of the same, Fig. 7,a view

- in elevation showmﬂ the connectlonb of the

air-cylinder valves; FIO‘ 8, a side view in ele-
vation of the link ‘or frame which connects

“the rods of the adjustable and fixed eceentries

and the rocker operated thereby; Fig.9,a ver-
tical longitudinal central section throuvh a
double tandem compound engine hdvmcr my
invention applied; Fig. 10, a transverse s:c-
tion through the same at the line = of Fig.

9; Fig. 11, a partial end view showing the ad-,
_3ustable eceentrlc aud its conneetlons, Fig.

12, an end view in elevation showing an ap-
plication in a three-cylinder engine of t the ma-

rine type having its cranks set one hundred.

‘and twenty derrrees apart Fig. 13, a vertlcal
longitudinal central section throuvh the same;
and Fig. 14 an end view in elevatlon showmu
the eceentrlc, strap, and eranks.

Referring first to Figs. 1 to 4, inclusive, my.

invention is exemphﬁed ina two -cylinder tan-

55

dem compound engine having a high-press-

.ure c¢ylinder 1 and a low-pressure cyhnde1 2,

which are fixed in line axially on a bed- plate

5, nearr one end of which a crank-shaft 4 is

mounted in suitable bearings. The high and
low pressure pistons 6 and 7 are. seeured
upon a common piston-rod 9, which is coupled
in the ordinary manner to the pin of a crank
10 on the shaft 4 by a connecting-rod 12.
The distribution {unections of the hwh -press-
ure cylinder 1 are effected and eontrolled by
a distribution-valve 13, which is fixed upona
stem 15 and is fitted to leelprocate in-a valve-
chest 14 on the eylinder 1..
functions of the low-pressure cylinder 2 are
effected and controlled by a distribution-valve
13%, which is fixed upon a stem 15% and is fit-
ted to reciprocate in a valve-chest 14* on the
cylinder2, The distribution-valves 1313 are
reci proeated through connections . to their

stems by an actuatmw mechanism, which will.

now be described.
An eccentric 16 is fitted adjustably upon
the crank-shaft 4 and-is adapted to be regu-

.}Ia’tedin position thereon by a governor 17, by

which it is moved transversely to the'shaft

through & range of traverse admitted by a

slot 18 in- the eecentue An eccentric 34 is
fixed upon the crank-shaft adjacent to the
adjustable eccentric. "The eccentric-rods 20
and 31 of the adjustable and fixed ecesntrics

16and 34 are pivotally connected at theirouter

or free ends to a link or frame 35, through
which the resultant effects of the movements
of the eccentric-rods are transmitted to the
stems of the distribution-valves for the recip-
rocation thereof.. In the instance showu the
rod 31 of the fixed eccentric is coupled to the
link or frame 35 near its top and the rod 20
of the adjustable eccentric at or near its. bot-
tom. The link or frame 35 is coupled to arms
36 on a transverse rock-shaft 37, journaled in
bearings on the bed-plate 5. The stem 152 of

the low-pressure-cylinder distribution-valve

13*is coupled to the link or frame 35 at a point
between the connections of the eccontric-rods

The. distribution:
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20 and 51 and the stem 15 of the high-pressure-
cylinder distribution-valve 13 is coupled to an
arm 38 on the end of the rock-shaft 37 oppo-
site that which is connected to the link or
frame 35.

It will be seen that under the construction
above described the cut-off obtainable by
the connection of a valve-stem {o the top of
the link or frame 335 is that due to the fixed
eceentric and is therefore invariable. The

valve-stem 15 of the high-pressure distribu-

tion-valve being in this instance connected
(through the arms 36 and 38 and rock-shaft
37) to the link or frame 35 at a point below
the connection of the rod of the adjustable ec-
centrie, the high-pressure distribution-valve
13 will be variable not only through the entire
range of cut-off due totheadjustable eccentric,
but also through an inereased range, due to
the lever-arm formed by the vertical distance
between the centers of the connectiouns of the
rod or frame 35 to the eceentric-rod 20 of the
adjustable eccentric and to the rocker-arm 36,
respectively. 'If these two centers are made
coincident, as may be done, if preferred, the
range of cut-off of the high-pressure distribu-
tlon valve will be equal to that due to the ad-
justable eccentric. The valve-stem 15 of the
low-pressure distribution -valve, being con-
nected to the link or frame 35 at a point out
of line with the connections.of the rods of the
fixed and adjustable eccentrics, is influenced
by both of said eccentries, and the range of
cut-off of the low-pressure dlstubutlon-valve
will therefore be less in extent and have a less

degreeof variation than thatof the high-press-

ure distribution-valve, the difference being
greater or less proportionately as the low-

pressure valve-stem is connected to the rod or

frame 35 farther from or nearer to the point
of connection of the rod of the adjustable ec-
centriec. Asthe lower side of the rod or frame
35 has the wider and the upper side the nar-
rower range of cut-off, any point between the
two will correspondingly have a wider or a
narrowerrange of cut-off as it approaches the
lower or the upper side, respectively. Varia-
tion of cut-off in the two cylinders will, for
the reasons stated, be effected comcndently
but differentially, by the governor.

Fig. 4 shows the centers of the connections
of the eccentric-rod 20 and the rocker-arm 36
to the link or frame 35 made coincident, as

above specified, and also shows the Imk or |

frame 35 as slotted, in order to admit of the
connection of the low -pressure valve-stem 15*
being made at such desired point as may be
determlned by experiment to be best suited
to the conditions of operation.

It will be obvious that if a valve-stem con-
nection be made to the link or frame 35 be-
yond or above the connection of the rod 31 of
the fixed eccentric thereto distribution fune-
tions of the valve or valves actuated through
such valve-stem connection will be varied dlf-
ferentially relatively to those of the valve or
valves actuated by connections made to the

"14 on the cylinder 1.

link or frame 35 between the connections of
the rods of the fixed and the adjustable eccen-
tries or below the connection of the rod of the
adjustable eccentric.

It will also be seen that the direction of
variationof distribution funectionsof the valve
or valves actuated through a valve-stem con-
nected to the link or frame 35 beyond or
above the connection of the rod 31 of the fixed
connection will be reversed relatively to that
of the valve or valves connected to the link
or frame 35 below the connection of the rod
of the fixed eccentric thereto.

- An application of the invention in which
such reversal of direction is effected is illus-
trated in Figs. 5 to 8, inclusive, which repre-
sent a high-speed air- compressor, having a
steam- c;]mder 1 and an air-cylinder gv” se-
cured in line axially upon a bed-plate 5 and

fitted respectively with pistons 6 and 6, se-

cured upon a common piston-rod 9, whxch
is coupled by a connecting-rod 12 to a crank
10 on a crank-shaft 4 Journaled in bearings
on the bed-plate. - The distribution functions
of the steam-cylinder 1 are effected and con-
trolled by a single distribution-valve 13 of
the piston type, Whl(.h is fixed upon a stem
15 and is fitted to reciprocate in a valve-chest
The distribution fane-
tions of the air-cylinder 2" are effected and
controlled by two inlet-valves 13¢, of the plug
type, one at “each end of the cylmder,and two

‘similar outlet-valves 134 each controlling

communication between one end of the air-
cylinder and a reservoir, into which the air is
compressed.

The distribution-valves of the steam and
air cylinders are, as in the instance first de-
scribed, actuated from an adjustable eccen-

tric16, controlled by a governor17,and a fixed,
eecentric 34 through a link or frame 35, con-

necting the free ends of the rods 20 and 31 of
the adJustable and fixed eceentrics. In this
instance, however, the stem 15% which is cou-
pled to and actuates the outlet valves 15 of
the air-cylinder, is connected to the link or
frame 35 above or beyond the point of con-
neetion of the rod 31 of the fixed, cccentric
therewith. The stem 15°of the inlet-valves
13¢ of the air-eylinder is coupled to thelink
or frame 35 in iine with the connection of the
rod of the fixed eccentric therewith, and the
stem 15 of the distribution-valve 13 of the
steam-cylinder is counpled to the link or frame
35 (through the rocker-shaft 37 and its arms
36 and 38) in line with the connection of the
rod 20 of the adjustable eccentric 16 to the
link or frame.

Instead of actuating the distribution-valves
of both eylinders by and through the rod or
frame 35, which connects the rods of the ad-
justableand fixed eccentrics,oneof said valves
may be actuated through said rod or frameand
the other independently thereof, asin the con-
struction shown in Figs, 9, 10, and 11. In

this case the engine is a double tandem com-
pound, having two high-pressure eylinders 1
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12 and two low:pressure cylinders 2.2%, set in
line, respectively, with the high-pressure eyl-

"engine are fixed upon a common piston:rod 9,

: Whleh is coupled by a connecting-rod 12 to the;'

‘and to an arm 24 on a rock-shaft 25.

pin of a crank 10, and the plstons 6% and 7°

of the left- hand engine are similarly fixed
upon a_common plston -rod 9* and-coupled-by- |-
"a connecting-rod 12*to the pin of a erank 102,

set at an angle of ninety degrees to the erank

10." The distribution functions of the right-
hand high-pressure cylinder 1 are performed;

by a dlstrlbutlon valve 13-of the piston type
fixed upon a valve-stem 15, and those of the

The léft-hand high. and low pressure ¢ylin-
ders 12 22'are provided with similar distriba-

tion-valves, which are not shown, and which.

are fixed 1espect1velv upon stems 15°and 154,
The dlstubutlon valves of the high- -press-
ure cylinders 1 1* are both actuated by a sin-

gle adjustable eccentrie. 16 on the erank-shaft |

4, which eccentric is varied and controlled in
position by a governor 17, and are operated

through ancrular connectxons from. the strap |

19 of 5ald eecentrlc to rock:shafts 23 and 25,
as described in-my application (Case A) ﬁled
by meof even date herewith,Serial No.526,041.

~Such’construction, by whlch the movement of

the sirgle. ad;]ustable eccentric is converted
into two mqependent motionsand transmitted
in proper directions from said eccentric to the
high-pressure valve stems, is not in and of
1tse1f claimed herein’ and need only be de-
scribed or considered’so far as it relates to the

transmission of otion from the adjustable.

eceentric 16 fo the links or frames 35 359,
through which the low- -pressure valves of the

engine are actuated in the manner previously.

descrlbed

As in.my applleatxon (Cuse A) above re-
ferred to, the strap 19 of the adjustable ec-
centric 16 is secured to two eccentric-rods 20
21, which projeet from the strap at right an-
nr1es one to ‘the other and are coupled,. re-
spectxvelv to an arin 22 on a rock-shaft 23
The
stem 15 of the distribution-valve of the right-
hand high-pressure cylinder 1 -is coupled to
an arm 26 on the rock-shaft 23, and the stem
15¢ of the distribution valve of the left-hand

high-pressure eylinder 1*is coupled to anarm
27 on the rock-shaft 25,

distribution-valves consequently havethe full
range of varlable cut-off due to the deustable
eccentuc 16. .

An'arm 39 on the rock-shaft 23 is eoupled
to the lower side of a link or frame 35, the
upper side of which is coupled to an Pcoeetuc
rod 31, secured to the strap 33 of an eccen-
trie 34 which is fixed upon the crank-shaft

4. Thelink or frame 35 thus partakes of

the motions of the adjastable eccentric 16
and the fixed ‘eccentrie 34, a8 in the instance

first deseribed. The stem 152 of the distribu-
‘tion-valve of the right-hand low -pressure eyl--

The pistons 6 and 7 of the right-hand:

‘the pleeedmfr instance.
The high-pressure |

‘inder is coupled to the link or frame 35 be-
‘tween the connections-of the'adjustable and
-fixed eccentrics thereto, and said distribution-

valve will therefore, as in the former instance,

have a lesser range of ‘cut-off and degree of

Thestem 15¢ of the dlStI‘lbuthﬂ valveof the
left-hand low-pressire cylinder is SImllarly

rgoupled to a similarlink or frame 35°, which is.
"eoupled at one side to anarm 39* on the rock-
-shaft 25 and at the other to the rod 31*of an

eccentric 34* fixed upon the crank-shaft. The

‘distribution-valve of the left-hand low- -press-
right-hand low-pressare cvlmder by a ‘slide |
dlb’mbutlon valve 132, fixed upon a stem 15%:

ure ¢ylinder will therefore be subject to the

‘same operative conditions as that of the
‘right-hand low-pressure cylinder, and the dis-
~tr1but10n functions of all the valves will be

coincidently varied by the governor, but dif-
ferentially, as between those of each high-
pressure cylinder and of its associated low-
pressure cylinder.

Figs. 12, 13, and 14 illustrate an appheatlon
of the 1nvent10n in a triple-expansion engine

‘of the marine type, having a high-pressure
-cylinder 1, an lntermedute pressure cylinder
'2,and a low-pressure-cylinder 3, all supported

in a.frame-or housings 5, the pistons 6, and 8

‘of which cylinders are fixed npon piston-rods

9, which are coupled by connecting rods 12 to

.cranks 10 10* 10° set at-angles of one hundred
‘and twenty degrees apart. .
functions of the cylinders 12 3 are effected
iby distribution-valves 13 13 13°, respectively,
-which are shown as of the piston type and are
-respectively fixed upon valve-stems 15 15> 15°,
"The several distribution - valves are, in a
-broad and general sense, actuated bya'sin gle

The distribution

eccentric 16 fitted a,d;justably upon the erank-
shaft, and adg usted in position by a governor
17. The specific construction, however, fur-

‘ther embodies a fixed eecentrlc 34 having
-rods connected by links corresponding thh
the links or frames 35 352, previously de-.

seribed, to rods on the strap of the adjust-
able eecentric. The distribution-valves of

‘the intermediate and low-pressure eylinders
‘are actuated from said llnkq, and that-of the

high-pressure cylinder is actuated by the ad-
Justable eccentric indepentently of the links
a coincident but unequal variation of cut-off
by the governor being thus attained, as in

project from it in the manner of eccentrlc-
rods and are set andulally, the central arm 28
being at angles of ninety degrees with the
two side arms 20 21. The central arm 28'is
coupled by a link 28> to the stem 15 of the
distribution-valve 13 of the high-pressure cyl-
inder 1.. The arm 20 is connected by a link

20* with one end of a link or double- armed
lever 33, the opposite end of which is coupled_
by a hnk 29 to-an arm 31 projecting, in the
manner of an eccentric-rod, from the strap 33
of the fixed eccentrlc 34. An arm 22 on a -

70

‘variation of cut- off than the high- -pressure .
‘distribution-valve.
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The strap 19 of the adjustable ececentric 16
is provided with three arms 28 20 21, .which:
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horizontal rock-shaft 23 is coupled to the link
35 at a point between the connections of the
fixed and adjustable eccentrics thereto, and
an arm 26 on the opposite end of the rock-
shaft 23 is coupled to the stem 15° of the dis-
tribution-valve 13* of the intermediate cylin-
der 2. The arm 2! of the eccentric-strap is
connected by a link 21* with one end of alink
or double-armed lever 35% the opposite end

-of which is coupled by a link 30 to an arm 32

projecting in opposite direction to the arm 31
from the strap of the fixed eccentric 34¢. An
arm 24 on a horizontal rock-shaft 25 is cou-
pled to the link 35* at a point between the
connections of the fixed and adjustable eccen-
tries thereto, and an arm 27 on the opposite
end of the rock-shaft 25 is coupled to the stem
15® of the distribution-valve 138" of the low-
pressure cylinder 3.

Asshown in Fig. 12, the arm 22 of the rock-
shaft 23, through whlch motion is transmitted
from the link 35 to the stem of the interme-
diate-cylinder distribution-valve, is coupled
to the link 35 nearer to the connection thereof
with the adjustable eccentric than is the arm
24 of the rock-shaft 25 to the connection of
its companion link 35* with the adjustable ec-
centrie. It follows that the cut-off in the in-
termediate cylinder will be variable through
a wider range than that in the low-pressure
cylinder, and as the distribution-valye of the
high-pressure eylinder is actuated through
connections with the adjustable eccentrie, by
which it is variable through the entire range
of cut-off due to said eccentrlc, the range of
variable cut-off in the high-pressure cyllnder
will in turn be wider than that in the inter-
mediate cylinder. It will therefore be seen
that in this as in the preceding instances co-
incident and differential variation of cut-off
in the several cylinders will be effected by
the governor.

The leading and essential feature of my in-
vention and that by whiech it is clearly differ-
entiated from all prior valve mechanisms, so
far as my knowledge and information of the
art extend, is a valve actuating mechanism
by which distribution functions of two or
more fluid-pressure cylinders are varied coin-
cidently and differentially by a governor
through the influence of an adjnstable eccen-
tric and the resultant influence of an adjust-
able and a fixed eccentric upon valves inde-

. pendently econtrolling distribution in said eyl-

55

60

inders.
Iclaim as my invention and desire to secure

“by Letters Patent—

1. A valve gear for operating two or more
valves and adapted to be adjusted so as to ef-
fect variations in the operations of the valves,
and a governing device controlling the ad-
justment of the valve gear to effect relative

- differential variations in the operations of

65

the valves, substantially as set forth.

2. The combination, with a fixed eccentric,
of an adjustable eccentric, a valve operated
by the adjustable eccentric, and a valve con-

549,424

nected to aud operated by both the fixed and
adjustable eccentries, substantially as set
forth.

3. The combination, with two separate, or
independent, valves, of a fixed eccentric, an
adjustable eccentric, connections from one of

‘the valves to the adjastable eccentric and

from the other valve to both eccentrics, sub-
stantially as set forth.

4. The combination with two or more cyl-
inders, of valves for each of the cylinders, a
fixed eccentric and an adjustable eccentric,
connections from the adjustable eccentrie to
the valve or valves of one of the cylinders,
and connections from the fixed and adjastable
eccentrics to the valve or valves of the other
cylinders, substantially as set forth.

5. The combination, substantially as set
forth, of an adjustable eccentrie, a fixed ec-
centric, a link or frame connecting the rods
of said eccentries, a distribution valve mech-
anism connected to the link or frame or to the
adjustable eccentric, and adistribution valve
mechanism independently connected to the
link or frame.

6. The combination, snbstantially as set
forth, of an adjustable eccentric, a fixed ec-
centrie, a link or frame connecting system
actuated by the rods of said eccentrics, two
or more distribution valve mechanisms, and
connections through which the movement of
the adjustable eccentric is transmitted to one
of said valve mechanisms, and a resultant of
the movement of the adjustable and the fixed
eccentric is transmitted, through the link or
frame connecting system, to another one or
more of said valve mechanisms.

7. The combination, substantially as set
forth, of an adjustable eccentric, a fixed ec-
centrie, a link or frame connecting the rods
of said eecentrics, a distribution valve mech-
anism connected to the link or frame or to
the adjustable eccentrie, a distribution valve
mechanism independently connected to the
link or frame, and a governor controlling the
adjustable eccentric.

8. The combination, substantially as set
forth, of an adjustable eccentrie, a fixed ec-
centric, a governor controlling the adjustable
eccentrie, two or more fluid pressure cylin-
ders, valve mechanisms independently con-
trolling the distribution of said cylinders, and
connections through which the movement of
the adjustable eccentric is transmitted to one
of said valve mechanisms, and a resultant of
the movement of the adjustable and the fixed
eccentric is transmitted to another one or
more of said valve mechanisms.

9. The eombination, substantially as set
forth, of an adjustable eccentric, a fixed ec-
centric, a link or frame connecting system
actuated by the rods of said eccentries, and
two distribution valve mechanisms connected
to different points on the link or frame. con-
necting system.

10. The combination, substantially as set
forth, of an adjustable eccentric, a fixed ec-

y
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centrie, a link or frame connecting system
actuated by the rods of said eccentries, a gov-
ernor controlling the adjustable eccentric,
_ and two distribation valve mechanisms con-
nected to different points on the link or frame
~connecting system.

11. The combination, substantially as set
forth, of an adjustable eccentric, a fixed ec-
centrie, & link or frame conneecting the rods
of said eccentries, a distribution valve mech-
anism connected to the adjustable eccentric,
and a distribution valve mechanism connect-
ed to the link or frame. ‘ '

"12. The combination, with two or more ec-
centrics, of two or more valves operated by
the eccentries, and a governor connected to |

and controlling the adjustment of one of the

&

-eccentries, and thereby adapted to effect va-
-riations in the operation of the valves, sub-

stantially as set forth. :

13. The combination, with an adjustable ec-
centric’ and one or more fixed eccentries, of
two or more valvés operated by the eccen-
tries, and a governor connected to and con-
trolling the adjustable eccentric and adapted
by its movement to effect variations in the
operation of the valves, substantially as set
forth. '

In testimony whereof I have hereunto set
my hand. ' )

Witnesses: .
J. SNOWDEN BELL,
. F. E. GATTHER.
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