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To all whom it ma&y CONCErTL: :
Be it known that I, FRANCIS M. RITES

 citizen of the. United States, residing at Pltts-

- burg, in the county of Allewheny a,ud State of |

Pennsylvania, have invented or discovered a

certain new and useful Improvementin Valve-

Gear, of which lmprovement the followmg 1S

! Spemﬁeatmn

10

The object of my invention is to provide

‘simple and efficient means whereby distribu-

tion funetions of two or more fluid-pressure

eylinders may be eommdently and differen-
" tl&l]V varied in such manner that a system of

20
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distribution mechanisms of differential vari-
ability may be controlled by a single governor.
- To this end my invention, renemlly stated,
consists in the combination of an adJusmble_

. .eccentric, a. fixed eccentric, a link or frame
. c¢onnecting the rods of smd eccentrics, 4 dis-
tribution- Vahe mechanism connected to the
~adjustable eccentric or to the link or frame,
and a distribution - valve mechanism mde--
o pendent]v connected to the link or frame.

- The 1mp10vement Cldl[ﬂ@d is heremaftér.
fully set forth,

In the accompanying dra,mnga, qure 1is
asiae view 1n elevation of a tandem compound

“engine, illustrating. an application of my in-
, VeIltIOI] Fig

of the Same, Fl

. 2,4 plzm view, par tly 1n section,
9, a side view in eleva,tmn
of the link or fxame which connects Lthe rods

of the adjustable and fixed eccentrics and the
-rocker operated thereby; Fig. 4, a view in ele-
- vation showing a modified f01m of link; Fig.

5, a plan view, partly in section, of a hwh
qpeed alr-conpressor, 1llustrat1nfr another.ap-

‘plication of my invention; Fig. 6 a side view;

3 partly in section, of the sa,me, Fig. 7, a view

~the rods of the adjustable and fixed eccentrics -
‘and the rocker operated thereby; Fig.9,a ver-
~tieal longitudinal central section thmuﬂ'h a

.50

- in elevation Showm'DF the connectlonb of the
“air-eylinder valves: FID‘ 8, a side view in ele-

vation of the link “or _frame which connects

double tandem compound engine hwmu' my

invention applied; Fig. 10, a transverse 83C-
tion through the same at the line z = of Fig.
. 11, a partial end view showing the a,d-_
,Justa,ble eceentrlc and its conneetmns, Fig.

9; Kig

12, an end view in elevation showing an ap-

pheatlon in a three-cylinder engine of the ma--

- rine type having its cranks set one hundred .

‘and twenty degrees apart; Fig. 13, a Vertlcal'

longitudinal central section throuwh the same;
and Fig.14 an end view in elevatlon showmw

the eeeentrm strap, and cranks.
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Referring first to Figs. 1to 4, inclusive, my

invention is exemphﬁed in a two cylmder tan-

dem compound engine having a high-press- -
-ure eylinder 1 and a low-pressure eylmdeu 2,
which are fixed in line axially on a bed- pla.te |
5, near one end of which a crank-shaft 4 is’
.' mounted in suitable bearings.
low pressure pistons 6 and 7 are. secured
upon a common piston-rod 9, which is eoupled
|-in the ordinary manner to the pin of a crank
10 on the shaft 4 by a connecting-rod 12.

The distribution {unetions of the hlﬂ"h -press-

effected and econtrolled by a distribution-valve

| 133, which is fixed upon a stem 15* and is fit-

ted to reciprocaie in a valve-chest 14* on the
cylmder2 The distribution-valves 13 13 are
reci proeated through connections to their

The high and

‘60 . '

ure cylinder 1 are effected and eontrolled by
a distribution-valve 13, which is fixed upon a
t stem'15 and is fitted to leelproca,te in-avalve-
chest 14 on the eylinder 1.. The. distribution
functions of the low-pressure eylinder 2 are

75

stems by an actuatmﬂ' mechanism, which Wlll. .

now. be described.

An eccentric 16 is fitted adJ ustably apon

_the crank-shaft 4 and is adapted to be regu-
lated.in position thereon by a governor 17, l)y__

which it is moved tlansversely to the shatt

through a range of traverse admitted by a
slot 18 in the eccentne
‘fixed upon the crank-shaft adjacent to the
adjustable eccentric.
and 31 of the adjnstable and fixed eccontrics
16 and 34 are pivotally connected at theirouter
- or free ends to & link or frame 89, through

An eccentrie 34 is

‘The eccentrie- rods 20

which the resultant effects of the movements

rocation thereof. In the instance showi 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 ecoupled to arms
36 on a transverse rock-shaft 37, journaied in
bearings on the bed-plate 5. The stem 15° of

the low-pressure-cylinder distribution-valve"

13* 1s coupled to the link or frame 85 at a point

30 -

90

of the eccentric-rods are transmitted to the
‘stems of the distribution-valves for the recip-

95

100

between the connections of the eccontric-rods
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20 and 31 and the stem 15 of the high-pressure-
cylinder distribution-valve 13 1is coupled to an
arm 33 on the end of the rock-shaft 37 oppo-
site that whiech 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 1o the top of

the link or frame 35 is that due to the fixed

eccentric and is therefore invariable. The

valve-stem 15 of the high-pressure distribu-

tion-valve being in thls 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
rangeof cut-off duetothe ad_]ustable eccentric,
but also through an inereased range, due to
the lever-arm formed by the vertical distance

between the centers of the connections of the

rod or frame 35 to the eceentric-rod 20 of the

~adjustable eceentric 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-

30

40

justable eccentric.
low - pressure distribution -valve, being con-
nected to the link or frame 35 at a pomt out
of line with the connections of the rods of the
fixed and adjustable eccentrics, is influenced

by both of said eccentrics, ::md the range of

cut-off of the low-pressure distubtltlon-va.lve

ure distribution-valve, the difference being

greater or less proportionately as the low-
pressure valve-stem is conneected to the rod or
frame 35 farther from or nearer to the point

of econnection of the rod of the adjustable ec-
centric.

- 35 has the wider and the upper side the nar-

45
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rower range of cut-off, any point between the |

two will eomespondmn‘ly 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 comcldently
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 lmk 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

determmed 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 dif—- -

ferentially relatively to those of the valve or
valves actuated by connections made to the

Asthe lower side of the rod or frame

The valve-stem 1520f the |

‘14 on the eylinder 1.
‘tions of the air-cylinder 2' are effected and
controlled by two inlet-valves 13¢, of the plug

542,424

link or frame 35 between the connections of
the rods of the fixed and the adjustable eccen-
tries or below the connection of the IOd of the
adjuastable eccentriec.

It will also be seen that the direction of
variationof distribution functions of the valve

or valves actuated through a valve-stem con-
nected to the link or f:ame 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 hlﬂ"h speed air- -COI Pressor, having a
steam- cs,lmder 1 and an air-cvlinder ob go-

cured in line axially upou a bed-plate 5 and

fitted respectively with pistons 6 and 6° se-

cured upon a common piston-rod 9, wlnch
is coupled by a connecting-rod 12 to a crank

10 on a c¢rank-shaft 4 ;]mlrnaled in bearings
on the bed-plate. -

The dlStl‘lbllthIl l’unctmns
of the steam-cylinder 1 are effected and con-

trolled by a single distribution-valve 13 of

the piston type, Y\rhl(.h is fixed upon a stem
15 and is fitted to reciprocatein a valve- chest

The distribution fune-

type, one at each end of the c;}llnder and two
similar outlet-valves 13% each controlling

_cnmmumeatmn between one eud of the a,u-
will therefore be less in extent and have a less |

degreeof variation than thatof the high-press-

‘com p1 essed

The dlstnbutlon valves of the steam and
air cylinders are, as in the instance first de-

| seribed, actuated from an adjustable eccen-
governorl7,and a fixed

tric 16, controlled by a
eccentrlc 34 through a link or frame 35, con-
necting the free ends of the rods 20 and 31 of
the admstable and fixed eceentries. In this
instance, however, the stem 159, which is cou-
pled to and actuates the outlet valves 18! of
the air-cylinder, is connected to the link or
frame 35 above or beyond the point of con-
nection of the rod 31 of the fixed, cceentric
therewith. The stem 15¢ of the mlet valves

13¢ of the air-eylinder is coupled to the link

or frame 35 in line 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 coupled 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 adJllsta,ble eccentric 16 to the
| link or frame.

Instead of actuating the dlstmbntlon valves
of both eylinders by a,nd through the rod or
frame 35, which conneets the rods of the ad-

justable and fixed eceentries,oneof said valves

may be actuated through said rod or frameand
the other in_dependently thereof, asin the ¢con-
struction shown in Figs. 9, 10, and 11.

this case the engine is a double tandem com-
pound, having two high- -pressure cylinders 1

80
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19* and two ]ow pressure eyhnders 2. 2%, set m_-
line, respectively, with the high-pressure eyl-
The pistons 6 and 7 of the right-hand:

inders.
“engine are fixed upon a common piston-rod 9,

'whleh is coupled by a connecting-rod 12 to the; |

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

of the left- ha.nd engine are_similarly fixed
upon a common p1ston-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 era,nk

10. The dlStI‘leth'ﬂ functions of the right- |
band 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
- right-hand low-pressure ovlmder by a
dlstributlon valve 132, fixed upon a stem 15%

ders 1 2?2 are provided with similar distribu-

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 eccentric 16 on the crank-shaft |
4, which: eccentric is varied and controlled in
3 posltlon by a governor 17, and are operated

through eno*ula,r eonnectlons from the strap

19 of sald ecoentrlo to. rock:shafts 23 -and 25; |

as described in-my application (Case A) filed
by meof even date herewith, Serial No0.526,041.

“Sueh eonstruection, by which the movement of |

" the sirgle. adgustable eccentric is converted
“intotwo maependent motions and 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-

- geribed or eonsldered so far as it relates to the

transmission of motion from the adjustable
eccentric 16 to the links or frames 35 35,

‘through whloh the low- -pressure valves of the

engine are actuated in the manner premous]} .-

_desorlbed
As in. my oppheetlon (CdSG A) above re-

.ferred to,-the strap 19 of the adjustable ec-

- centric 16 is secured to two eccentrie-rods 20

. 21, which project from the strap at right an-

WIes one to the other and are coupled, re-
| Speetwelv-to an arm 22 on a rock-shaft 23
and to an arm 24 on a rock-shaft 25. The
stem 15 of the dlStllbutlon 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 dlstrlbutlon valve of the left-hand

~ high-pressure eylinder 1*'is ecoupled to an arm

'“7 on the rock-shaft 25.
. distribution-valves consequently havethe full
“range of varla,ble cut- ofE due to the deustable
eoeentue 16.

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

4. The link or frame 35 thus partakes of

the motions of the ad,]usta.ble eccentric 16

. and the fixed eccentric 34, as in the instance

first deseribed. The stem 152 of the distribu-

two s1de arms 20 21.

have a lesser range of cut-off and degree of

Thestem 1549 of the dlstrlbutlon-valve of the

.'left-hand low-pressure cylinder is similarly
-coupled to asimilarlink or frame 35% which is.
couplied at one side to an arm 39 on the rock-
-shaft 25 and at the other to the rod 31# of an
‘eccentric 34° fixed nupon the crank-shaft.
‘distribution-valve of the left-hand low-press-
“glide |

The

'1nder 18 coupled to the link or frame So be-
‘tween the connections of the'adjustable and
- fixed eccentrics thereto, and said distribution- 70
valve will therefore, asin the former instance,
{-variation of eet—off than the h!ﬂ'h -pressure .
.;dlstrlbutlon valve. o

75
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ure ¢ylinder will therefore be subject to the

- | 'same operative conditions as that of the
‘The 1éft-hand high. and low pressure eylin- |

right-hand low-pressure eylinder, and the dis-

ltrlbutlon functions of all the valves will be
tion-valves, which are not shown, and whick. | coincidently varied by the governor, but dif-

ferentially, as between those of each high-

pressure cylinder and of its assooieted low-

| pressure cylinder. |
TFigs. 12,13, and 14 illustrate an applleatlon:
_of the mventlon in a triple-expansion engine.
‘of the marine type, having a high-pressure
|-eylinder 1, an- mtermedute pressure cylinder
2,and a low-pressure eylmdet 3, all supported
1111 a frame or housings 5, the plStOﬂS 6, and 8
of which cylinders are ﬁxed unpon plSt{)ﬂ -rods
9, which are coupled by connecting rods 12 to
.eranks 10 10* 10" set at-angles of one hundred
‘and twenty degrees epart
functions of the cylinders 1 2 3 are effected
by distribution-valves 13 13 13®, respectively,
‘which areshown as of the piston type and are
respectively. fixed upon valve-stems1515* 15b,
‘The several distribution - valves are, in a
broad and general sense, actuated byasin ole
‘eccentric 16 fitted ad] ustably npon the crank-
“sheft and a,d;justed in position by a governor -
The specific construction, however, fur-
ther embodies a fixed eeeentrle 34 havmﬂ'
rods connected by links corresponding with
the links or frames 35 352, previously de-.

The distribution

seribed, to rods on the strap of the adjust-
able eccentric.

The strap 19 of the adjustable ececentric 16 |
18 provided with three arms 28 20 21, which:
project from it in the manner of eeeentrle-
rods and are set anﬂulelly, the central arm 28

being at angles of ninety degrees with the
. The central arm 28I
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 eonneeted by a link

20* with one end of a link or double-armed

lever 35, the opposite end of whieh is eoupled__ |

by a link 29 to-an arm 31 projecting, in the
manner of an eccentric-rod, from the strap 33

90.__

95

fole}

oy

ITO

The distribution-valves of
the intermediate and low-pressure cylinders
are actuated from said links, and that of the
high-pressure cylinder is aotud,ted by the ad-
"Justable eccentric indepentently of the links
a coincident but unequal variation of cut-off
by the governor being thus atta,med as in
‘the plecedmn' 1nsta,nee

The high-pressure |

Irg
120
25

150

‘tion-valve of the right- hend low pressure eyl-- of the fixed eecentrle 34, An arm 22 on a -
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~horizontal rock-shaft 23 is coupled to the link | nected to and operated by both the fixed and
- 35 at a point between the connections of the

10

fixed and adjustable eccentrics thereto, and

an arm 26 on the opposite end of the rock- |

shaft 23 18 coupled to the stem 15* of the dis-
tribution-valve 13* of the intermediate cylin-
der 2. - The arm 21 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 1n opposite direction tothe arm 31
from the btlétp of the fixed eccentric 34. An
arm 24 on a horizontal rock-shaft 25 is cou-

pled to the link: 36 at a point between the

20

30

35

- mediate cylinder.

40
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connections of the fixed and adjustable eccen-
trics thereto, and au arm 27 on the opposite
end of the rock-shaft 25 is coupled to the stem
15" of the distribution- valve 13" of the low-
pressure cylinder 3. .

As shown in Ifig. 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 eceentric than is the arm
24 of the rock-shaft 25 to the connection of
its companion link 35* with the adjustable ec-
centric. 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-valve of the
high-pressure cylinder is actuated through

connections with the adjustable eccentric, by
which it 1s variable through the entire range

of cut-off due to said eecentme the range {)f
variable cut-off in the high-pressure c}hnder
will in turn be wider than that in the inter-
It will therefore be seen
that in this as in the preceding instances co-
incident and differential variation of cut-off
in the several eylinders will be effected by
the governor.

The leading and essential feature of my in-
vention and that by which it is clearly differ-
entiated from all prior valve mechanisms, so
far as my knowledge and information of the

art extend, 18 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 resuitant influence of an adjust-

~able and a fixed eccentric upon valves inde-
- pendently controlling distribution in said cyl-

55
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inders. .
lclaimasmy inv ention and desire to sectire

by Letters Patent—

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

- differential variations in the operations of

the valves, substantially as set forth.
2. The combination, with a fixed eccentric,
of an adjustable eccentriec, a valve operated

by the adjustable eccentric, and a valve con-

adjustable eccentries, substantially as set
forth. |

3. The cembmatmn with two separafte, or

independent, valves, of a fixed eccentric, an

adjustable eccentric, connections from one of

‘the valves to the adjustable eceentric and

from the other valve to both eccentries, sub-
stautlally as set forth.

The combination with two or more eyl-
mdels of valves for each of the cylinders, a
fixed eccentric and an adjustable eccentrie,
connections from the adjustable eccentrie to
the valve or valves of one of the cylinders,

and connectiong fromthe fixed and adjastable

eccentrics to the valve or valves of the other
cylinders, substantially as set forth.

9. The combination, substantially as set
forth, of an adjustable eccentrie, a fixed ec-
centuc, a link or frame connecting the rods
of said eccentrics, 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
centrl(, 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 ad;ustable and the fixed
eccentric is iransmitted, through the link or

frame connecting sy&tem to anothex one or

more of said V&lVB mechanisms.
7. The combination, substantially as sef
forth, of an adgustable eccentric, a fixed ec-

-centrie, a link or frame connecting the rods

of said eccentrics, a distribution valve mech-
anism connected to the link or frame or to
the adjustable eccentrie, a distribution valve
mechanisimy independently connected to the
link or frame, and a governor controlling the
adjustable eccentric. |

8. The combination, substantially as set
forth, of an adjustable eccentric, a fixed ec-
centrie, a governor controlling the adjustable
eccentric, two or more fluid pressure cylin-
ders, valve mechanisms independently con-
trolling the distribution of said e¢ylinders, 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 1s transmitted to another one or
more of said valve mechanisms.

9. The combination, substantially as set
forth, of an adj ustable eccentric, a fixed ec-
eentric, 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-
nectlng system.

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

'

9 fixed ec-

I

I¢
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~centrie, a link or frame connecting system
actuated by the rods of said eccentrics, a gov-
ernor controlling the adjustable eccentrle,
- and two distribution valve mechanisms con-
nected to different points on the link or f1 ame
~connecting system.
- 11. The combination, substantially as set
forth, of an adJustable eccentrie, a fixed ec-
.centric, a link or frame cbnneeting the rods
~of said eccentries, a distribution valve mech-
- anism connected to the adjustable eccentrie,

and a distribution valve mechamsm connect-

ed to the link or frame.

12, The combination, with two Oor more ec- |

| eentrlcs of two or more valves operated by

the eeceﬂtrics,' 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 adg ustable ec-
centric and one or more fixed eccentrics, of

two or more valves operated by the eccen-

tries, and a governor connected to and con-
trolling the adjustable eccentric and ada;pt'ed
by its movement to effect variations in the
operation of the valves, substautlally as set
forth.

In testimony whereof I have hereunto set

my hand.
FRANOIS M. RITES.
Wltnesses |
J. SNOWDEN BELL
. F. E. GAITHER.
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