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Lo all whom tt may concern:

Be 1t known that I, FraNcis M. RITES, a-
citizen of the United Sta,tes residing in Bmd-

dock township, in the county of Allegheny
and State of Pennsylvania, have invented or
discovered a certain new and useful Improve-
ment in Valve-Gears for Fluid-Pressure Mo-
tors, of which improvement the following is

a Speelﬁcatlon
The object of my invention is to provide an

improvement in valve-gear for fluid-pressure

motors; and to this end my invention consists

- in a new and improved valve-gear which is

adapted to be adjusted by . ha,nd or by an au-

tomatic governing device, or by the combined

action of a manually-opemted and an auto-

matic governing device.
The 1mplovement claimed 1is helemeofter

- fully set forth.

20
adjusted to effect variations in the cut-off of

30

35

__40
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my improvement apphed thereto F1
end elevation of the engine shown in Fw 2,
- looking in the direction of the arrow mar ked

2; Kig.

My improved valve- weaa is adapted to be

the motor fluid, in accordance with variations

of load or pressure, or both, by either the

separate -or the combined actions of a manu-
ally-operated device and an automatic gov-
erning device, in whichever direction the M 0-

tor may be running, and to effect the reversal

of the motor or a variation in the effect of the
automatic governing device by means of the
manually- Operated devwe

- Intheaccompanying drawings, which illus-
trate the application of my in ventlon Figure

1 is a side elevation and partial section of a
horizontal engine with my improvement ap-

plied thereto Fig. 2, an elevation and par-

tial section of aQ Vertlcal hoisting-engine with

¢ in FIE 2; Iig. 4, an end elevation of the

engine &hown in I‘in‘ 2, looking in the dir ee--
-131011 of the arrow mar ked b in Flﬂ 2; Kig
& perspective view, on an enlmﬂed sca,le of
the eccentrics and qlotted link qhown 1n Fw' |
6, a similar view of the eeeentnc and'
7, a side

!

slo‘fted link shown in Fig. 4; Fig.
elevation of an engine pr OVIded W1th a modi-

“fication of my 1mp10vement Fig. 8 a sec-

tional view, on an enlarged seale of the valve
device contl 0111110* the admlssmn and release
of steam to and fr om the small aumhmy cyl-
inder of the governor shown in Figs. 7 and 9;

3, an’

nected at its lower end to a rocker-arm 9
which is pivoted to the engine-frame and

with another modification of my improve-
ment, and Fig. 10 a partial section and ele-
Vatlon of the meeha,msm for Shlftmﬂ' the ec-
centric shown in Fig. 9. -

In valve-gears pmmded with an or dma,ry'

Stephenson Iink, in which the link is con-
nected to and operated by two eccentrics, the
motions of any intermediate point on the llnk
between the connections to the eccentrics are

‘substantially the same as the motions which

would be obtained from an ideal eccentric

whose center is located on a line joining the

centers of the two actual eccentries and af;
distances from the centers of the actual ec-

centrics proportional tothe distances between
the intermediate point on the link and the

points of connection of the hnk with the ac-
tual eccentrics.

In reversing-engines the centers of the two
actual eceentz 1cs are usually located symmet-
rically on opposite sides of the erank, and
the center of the link has a motion Wthh 18

the same as the motion which would be im-.

parted to it by an ideal eccentric whose cen-
ter is located on a line joining the centers of
the two actual eccentrics and at equal dis-
tances from the centers of the two eccentries.
My invention provides for the employment
of an actual eccentric whose eccentricity and
the position of whose center correspond to

those of such an ideal eccentric, and with

such a construction I dispense Wlth one of

the usual eccentrics having connections to

one end of the link, and theleby obtain im-
portant-and valuable results.

In Fig. 1 of the drawings the Steam -cylin-
| derlis loeated on the end of the engine-frame

2 and provided with a chstrlbutmn—valve 3,
which is connected by means of a stem 4 :;md

a link or rod 5 with a block 6, fitted to slide

in the slot 7 of the link 8. I‘helmk 318 con-

serves as a support and- n'mde for the link.
The link 8 is connected at or near its lower
end by means of a rod 10 to the strap of an

adjustable eccentric 11, which is connected

to and adapted to be :’bdj usted by the action
of the weights 12 and springs 13 of an auto-
matic governing device on a wheel or rotary

| carrier 14, mou_ntt,d on the main shaft 15,

Fig. 9, a mde elemhon of an engine prowded -
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The middle pomt of the link 8 is conneeted | ward at too high a speed The increase in

by means of a rod 16 to the strap of a fixed
eccentric 17 on the main shaft, and the ec-

centricity of this eccentric 17 and the posi-
tion of its center relative to the erank on the |

main shaft .15 are such that the movements
of the center of the link are the same as the
movements which would be imparted to it by
two eccentries symmetrically arranged on op-
posite sides of the crank and connected to the
ends of the link.

If the link 8 were connected at 1ts opposite
ends, as usual, to two ecceentrics located sym-
metrically on opposite sides of the crank, in

order to obtain the full effect of an automatic

shaft-governor for both forward and back mo-
tions of the engine 1t would. be necessary to

employ two &d,]ustdble eccentrics, but with

-my improvement the controlling effect of the

20

35

- not run in either direction.

6 1s in a position below the middle of the link,
- the engine will run in a forward direction 01'

_40

'5_5'
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covernoris obtained for both the forward and

back motions by the em-
shifting eccentric.

The admstment of the block 6 in the Slot
of thelink Sis e

which 1s conneeted to the valve—link 5 by
means of a link 19.

When the block 6 is moved to the middle
of the link 8 or in line with the connection to
- the fixed eccentric 17 and its rod 16, the move-
- ments imparted tothe block 6 and tothe valve

- 3are the same as they would- be if the link |
were connected at its opposite ends to two ec- |

centrics arranged symmetrically on opposite
sides of the main crank, and the engine will
When the block

in the du ection shown by the arrowin Fig. 1,

and the cut-off may be shortened or lenﬂ‘th-— |
“ened by the movement of the block 6 in “the
link 8 or by the action of the automatic gov-
"When the block 6 is moved to a po-

ernor.
sition above the middle of the link, the en-

gine will run in the opposite direction, and

the ratio of expansion or the point of cut-off

may becontrolled, as before, by the movement

of the block in the link or by' the action of the

_governor.

In whatever p(}81t1011 the block 6 ma,y be

placed, above or below the middle of the link,
the controlling effect of the governor and the |
shifting eocentl 1c may be Obtamed regardless

of the dlI'eCthll of rotation of the main shaft,
and by making the slot in the eccentric 11 of

to permit the movement of the center of the

eccentric 11 from one side of the shaft to the |

other the motion of the engine may be re-
versed by the action of the governor alone

when the block is either abowe or below the

middleof thelink. Thisfeatureisof advan-

tage In holsting-engines, when the engine is
running backward, in cases where the load is

great enough to cause the engine to run back-

ployment of a smﬂ'le |

fected by means of the hand-
operated lever 18, which is shown as fixed to
a shaft 20 Journa,led on the engine-frame, and |

speed caused by the load will act, through the
oovernor, to decrease the speed of the en oine,
and with a oovernor designed to Shlft the
oenter of Lhe adjustable eccentue from one

side to the other of the shaft, the engine may

be operated by the load as a compressor or

brake which resists and tends to pr event the

| motion of the load.
In Figs. 2, 3, 4, 5, and 6 1 have shown an
_apphcatlon of my improvement to a hoisting-

engine having two cylinders 21 and 22,.Whose

pistons 23 and 24 are connected to cranks 25
and 26, which are atrightangles to one another
| on the main shaft 27.

The steam-distribution valves 28 and 29 are

slotted lmks 86 and 37. The link 36 is con-

nected at the middle of its length to the str _ap

382 of a fixed eccentric 38 on the shaft 27

one end of the engine-frame, and the link 37 |
is connected at the middle of its length to the
strap of a fixed eccentric 39 on the shaft 27

at the opposite end of the engine-frame. The
eccentricities and the p0511310ns of the centers

of the fixed eccentrics 38 and 39 are the same

as those of two ideal eccentrics correspond-
ing to the movements of the middle points of

the links when the links are each operated
by two eceentmc% con nected to theu oppomte

ends.
1T'he strap 41 ot an ad,]ustable eccentric 40

on the shaft 27 is connected to one end of the

link 36 and to a rocker-arm 42 on one end of
a shaft 43, which is mounted in bearings on

and ettends the length of the enﬂ*lne-frame |

A rocker-arm 45 on the other end Of the shaft

43 is connected to one end of the link 37 and

imparts to it the same motions that are im-

parted to the end of the link 36 by the adjust-

able eccentric 40.
The adjustable eccentric 40 is connected to
and adapted to be shifted by the action of the

weights 12 and springs 13 of an automatic

5

80

| connected, as in Fig. 1, by means of stems 30
and 31 a,nd rods 32 and 83 with sliding blocks
| 34 and 335, which are ﬁtted to sllde in the

70 B -
o
100
105
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governing device on a wheel or rotary carrier

14 whlch is mounted on the main shaft 27.
A longitudinal shaft 44, which is mounted

in bearlnﬂ's on the engine-frame, 1s prowded
near one end with an arm 46 and at its other
end with an arm 47, the arm 47 being con-

nected by means of a rod or link 48 Wlth the

valve-rod 32 and the arm 47 being connected

| by means of a rod or link 49 W1th the Va,lve- B

{ rod 33.
sufficient 1en0th as shown in the drawings,

An arm a1, thh 18 ﬂxed on the end of the
shaft 44 at
47, 18 'prowded with a pin 52, and a brake-

band 53, which surrounds and 18 adapted to
“bear on the rim of the wheel 14, is connected
at one end to the pin 52 and at its other end

to a pin 54, which is fixed to the engine-frame.
A wheel 50 is fixed on the %lmft 44 in any

convenient position, so that it may be turned
| by hand directly or by meanso_f a belt or rope -

115

120

wht angles to the arms 46 and

125

130




The sp'eed of the en gine and the leeCtIOH
of rotation of the sh&ft 27 may be controlled
by shifting the blocks 34 and 35 in the links

- 36 and 37, or by the action of the automatic
- governor and the shifting eccentric 40, or by

L . the action of the governor and the movement

10

of the sliding blocks in the links 36 and 37

ab the same tlme |

When the wheel 50 is tumed thrmwh an

angle of ninety degrees, in the direction shown |
by the arrow in Fw' 3 the arms 46 and 47

will be moved throucrh the same angle and

the rods 48 and 49, eonneetmﬂ* the arms 46

7 and 47 with the valve-rods 32 and 33, will

7 move the lower ends of the valve-rods and

. 20

-~ dle of the links 36 and 37 will turn the arm
- . 81 on the end of the shaft 44 through an an-
25
- will-be drawn tightly around the rim of the

“either direction.

shift the blocks 34 and 35 to the middle of
the links 36 and 37. When the blocks are
in this position, the engine will not run in

_ - The same movement of the
wheel 50 which shifts the blocks to the mid-

gle of ninety degrees and the brake-band 53

wheel 14. 1If the wheel 50 be turned further
in the same direction, thr ough an angle of

ninety degrees or less the blocks will be
o :_-3'0

shifted beyond the mlddle of the links 36 and

- 37 and the engine will be reversed, and at the

same time the brake will be released.

In both the forward and back motions of

. the engine shown in Figs. 2, 3, and 4 the en-

o35

40

y 18 connected.

‘gine will be affected by the action of the auto-
~matic governor in the same manner, and the

principle of operation as regards the action

of the eccentrics and the links is substan-
tlally the same as in the eonstructmn shown |

1n Fig. 1. -
My invention is not llmlted to a, con&truc-

- tion in which the fixed eccentrie is connected

to the middle pointof the link, since an equiv-

alent motion of the link may be obtained by

means of an eccentric connected to some
other point on the link and having a diff

the particular point on the link fo which it

most advantageous operation of my improve-
ment that the connection of the fixed eccen-

tric to the link should be as near as possible
1o the middle point of the link, and any com-

paratively slicht variations from this con-

struction, such as might be necessary to com-.

pensate for other obvious changes oif con-

~ struction, I regard as being within the spirit

- 6o

of myinvention. WhileIhave shown alink
connected to an adjustable valve-rod and

curved to correspond to the movement of |

such rod, it will be obviousthat my improve-

ment is not limited to such details of con-

struction, since it may, for example, be em-
ployed in-connection with a shifting link or

= with a link in which the slot is of a different
~ form or has a different curvature.

lea,dmw to some pomt convement to the op- |
~erator. |

60 to one end of the link 59.

chest 81.

rod 72.
matically adjusted in the link 62 by means of
the governor 73, which 18 connected with the
rod 68 by means of the lever 74 and rod 75.
By means of this constructionthe cut-

er-.
ent angular adjustment relative to the crank |
and a dlﬂ?erent eccentricity corresponding to

It is essential, however, to the

In Fig:ﬁ. 7

strap 57 of the eccentric 55 is connected by

The

572,721 - E -

of the drawings I have shown a
] eonstruction in which both of the eccentrics
55 and 56 are fixed on the main shaft.

means of a rod 58 to a slotted link 59 at or -

eccentric 56 is connected by means of a rod
The link 59 18
connected by means of a rod 61 with a slotted
link 62, the opposite ends of the rod 61 being

secured to the links at or near their middle
points.

‘The link 59 is supported and guided
by means of a rocker-arm 63, mounted on the

-nearits middle point, and the strap 58 of the

75

80.

engine-frame, and a block 64 is fitted to slide

in the slot of the link 59 and is connected by

link 62. The link 62 is supported and guided
by a rocker-arm 66, mounted on the engine-

frame, and a block 67, which is fitted to slide
in the slot of the link 62, is connected by
means of a rod 68 with the valvé- stem 69 of
the valve mechanism inclosed in the steam-
The eccentrics 55-and 56 impart
motion to the link 59 through the rods 58 and
60 and to the link 62 throuﬂ'h the rods 61 and
65.

The motion imparted to the link 62 will
depend on the position of the block 64 1in the
link 59, and the movement of the valve-stem

means of a rod 65 with the lower end of the

QO

95

69 will depend on the positions of the blocks

64 and 67 in theirrespectivelinks. The block

64 is shifted in the link 59 by the movement
of the lever 70, which is pivotally mounted on
the engine- flame and the short arm of which

10C

1s connected w_ith the rod 65 by means of a

The block 67 is adapted to be auto-

off may
be varied by the movement of the lever 70 by

hand or automatically by the governor, and
the reversal of the engine may be e
‘eitherby thelever orthe governor when either

eeted

105

I10O

moves, so as to shift the block with which 1t

is connected to the opposite side of the center

of the link in which it slides. |
In order to effect the automatic 1ever,sal of

the engine by the governor, the lever 74 is

eonnected by means of a -link 76 with a small

piston 77, which is fitted to work in an aux-
iliary cylinder 78, connected with steam-
chest 81 of the engine by means of a pipe 79.

‘120
8) is located in the pipe 79 and is nmmally' in
position to permit the passage of the steam

A three-way valve 80 (shown in Figs. 7 and

from the steam-chest 81 to the cylinder 78.
An arm 32 on the stem of the valve 8013 con-
nected by means of a rod 83 with a short arm
84 on the lever 70, so that the valve 80 may
be shifted by the movement of the lever 70.

115

125

The small piston 77 normally covers smd:iw

closes the passage 86, through which steam is

admitted from the pipe 79 to the cylinder 78,

I30

and that passage is uncovered only when the .
governor .73 has shifted the block 67 to a po-
sition at or near the center of the link 62.

o W/Vhen the small plston 7718 moved fm enough:




IO

15

20

25

-end of the pipe 79.

to uncover the end of the pipe 79, steam from

the steam-chest will enter the eylinder 78 and,
acting on the piston 77, will lift the 110‘111;-

hand end of the lever 74 and move the bloek

67 downward beyond the center of the link,
and thereby reverse the engine.

normal position by the weight 85 on the lever
74 when the valve 80 is meved to cut off the
supply of steam and to open the exhaust-pas-
sage 87, leading to the atmosphere. If pre-
ferred, the VELIT*"G 80 may be adapted to be
sh1fted by hand or by some other means, but,

as shown in the drawings, it is so connected
with the lever 70 as to be shifted by the same

movement that sh1ft<s the block 64 111 ‘the

link 59.

As shown in Fig. 7 the parts are in posi-
t1011 for going ehead :?Llld the valve 80 is in
position Lo elo.se the exhaust-passage 87 and
to open the passage for steam through the
pipe 79, but the admission of steam to the

eylmdel 78 is prevented by the small piston

77, which covers the port or passage 86 at the

effected by the action of the governor 73, the

- lever Y0 may be operated to shift the block

35

45

t0o the Iink 90 at or near one of its ends.

64 to any desired position in the link 59 for
the purpose of varying the cut-off, stopping,
or agaln reversing the engine, and when the
block 64 1s meved to a p051t1011 at or near the

upper end of the link 59 the valve 80, by
-means of 1ts connections with the 1eve1 70,

will be shifted into position to permit the es-
cape of steam from the cylinder 78 to the at-
mosphere. The block 62 will be moved up-

ward by the action of the weight 85, and there-

after the operation of the engine may be con-
trolled by the lever 70.

In the construction illustrated in I‘10‘s Oand
10 I have shown a fixed eccentric 88, the str ap
of which is connected to a link 90 at or near
1ts middle point by a rod 91, and an eccentric
89, which is adjustable by hand and the strap
of which is connected by means of a rod 90
The
link 90 is supported and guided by a rocker-
arm 92, mounted on the engine-frame, and a

block 93, which is fitted to slide in the link
90, 1s connected with the valve-stem 69 of the |

| valve mechanism in the steam-chest 81 by

55

- ployed for shifting the eccentric 89 by hand,

60

means of a rod 94. The rod 94 is connected

by means of a link 75 to the lever 74 of an
automatic governor 73, which may be sub-
stantially 1311e same as that shown 1n Ifig. 7
or of any other preferred form.

Any preferred consfruction may be em-

and in the drawmos Figs. 9 and 10, I h&ve
shown a lever 95, thh 18 eonneeted to a slid-

ing rack-bar 96, ‘mounted in the shaft 97 and

| Ea;da;pted to_sllde therein as the lever 95 is
- moved. Therack-bar 961is plOVlded with teeth
98, (shown in dotted lines in Fig. 10,) which |
are arranged at an angle to the direet‘ien' of

motion of the bar and which engage with the

The block
62 will be held down by the pressure of steam

‘in the cylinder 78, and will be returned toits

‘eylinder 78.

When the reversal is |

engine.

¥, R | o . | '572,721

teeth 99 on a bar 100, which passes trans-
versely through the shaft 97 and is secured
at its opposite ends to the eccentric 89.
the bar 96 1s moved longitudinally by the

- As

movement of the lever 95 the teeth 98 and

99 on the rack-bars 96 and 100 act to move

‘the eccentric 89, a slot or opening 101 being

formed in the eceent1 1¢ 89 to permit its move-
ment transversely across the shaft 97. By
means of this construction and the construc-

| tions shown in Figs. 1, 2, 3, 5, and 6 the ad-
Justment of the eccentric may be effected
| without changing the lead.
| that with this construction the cut-off may be

It will be seen

75

8o

varied or the engine reversed either by shift-
ing the eccentric 89 by hand or automatically

| by means of the governor 73, which is adapted
| to shift the bloek 03 in the slot of the link 90.
As in the construction shown in Fig. 7, the

lever 74 1s connected by means of a link 76
with a small piston fitted in the auxiliary

means of a pipe 79 with the main steam-chest

and from the cylinder 78 is controlled, as in
the construction shown in Fig. 7, by the valve

"T'he eylinder 7818 connected by =~
90
31, and the admission and release of steamto

30 and by the small pistonin the cylinder 78. "

The arm 82 on the valve 80 is connected by
means of a rod 102 with an arm 103 on a

105 and provided at its opposite end with an
arm 106, to which the lever 95 is connected

'by a rod or link 107. -
- When the lever 95 is in the poswlon ShOWIl |

in Fig. 10, which shows the parts in position

permit the passage of fluid through the pipe

79 to the eylinder 78, but the end of the pipe

79 will normally be closed by the piston in
the cylinder 78 and will be uncovered only
when the governor 73 has moved the lever 74
far enouﬂh to bring the block 93 to a position
at or near the center of the link 90. Steam
from the main steam-chest will then enter the
cylinder 73 and, acting on the piston in the

| eylinder 78, will shift the block 93 to the other

side of the center of the link and reverse the
- "T'his operation 1s substantially the
same as that described in referring to the
construction shown in Fig. 7.

{ rock-shaft 104, which is mounted in bearings

| gele

for going &head the valve 80 is in position to -

108

I10

115

If it is desired to again reverse the engine

or to bring the block 93 back to its normal
position, the lever 95 may be moved so as to

shift the eccentric 89, and asthe lever 95 ap-

120

proaches the opposﬂze limit of its movement
the rock-shaft 104, which is connected with

| the lever 95 by the link 107, will, through the

connections 103,102, and 82, epemte the valve
S0 50 as to cut off the flow of steam from the
main steam-chest and open the cylinder 78 to
the atmosphere.

74 will then be free to shift the lever 74 and
move the block 93 toits 1101mal p081t1011 near
the upper end of the link 90. - :

Where I have referred to the reversal of
the engine in describing the several construc-
| tions herein shown, I wi_s_h' to be understood =

The weight 85 on the lever

125
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a8 meludmo such variations in the operation |
as may lnvolve only a reversal of the valve

- Io

572,721

mechanisms or their functions, regardless of
the effect of such variations on the othel parts

of the motor.

I claim asmyinvention and desue to secure

by Letters Patent—

1. In a fluid-pressure motor, a valve mech-
anism controlling the dlstrlbutlon of motive

fluid, and two mdependent reversing-gears

- connected to the valve mechanism and adapt-

20

ed to independently reverse the valve func-

tions, substantially as set forth.

2. Inafl uid-pressure motor, a valve mech-.

anism controlling the dlstrlbutlon of motive
fluid, and two in dependent adjustable revers-
mg—geals connected to the valve mechanism,

~one of which is adapted to be controlled or

adjusted by hand, and the other by means. of
& governor, substantml]y as set forth.

6 In a u1d-p1 essure motor, a valve mech-
anism and two mdependently-adJ ustable re-

- versing devices each controlling the cut-off

of the motwe fluid in both ends of the cylin-

der and adapted to independently reverse the
valve functions, substantially as set forth.
4. In a fluid-pressure motor, the combina-

tion with a valve mechanism of two independ-
ent adjustable devices controlling the cut-off
of the motive fluid, one ada,pted to be oper-
- ated by hand and the other by a governor,

substantially as set forth.
9. In a valve-gear for a reversing-engine,

the eombm&tmn with valve mechanism for

controlling the dlstrlbutlon of motive fluid,

of a shlftmcr link, or block, and an ad;]ust--

able eccentl ic connected 130 the va,lve meeh-

anism, substantially as set forth.

FT:
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L “tric connected to the link at an intermediate

_ 55

6o fsubstantmlly as set forth.

6. In a valve-gear for a reversing-engine,
the combination, Wlth avalve mecha,msm for
controlling the dlstmbutlon of motive fluid,

of two or more independent reversin ﬂ‘—n‘ears

connected to the valve mechanism and . adapt-
ed to vary the cut-off of the motive flnid with-
out substantial var 1&131011 of 1ea,d substan-
tially as set forth.

7. In a valve-gear, the combmatmn with

| a link having ad;]ustable connection with &

va,lve-—rod of an eccentric connected to the
link at or near one of its ends, and an eccen-

point, substantially as set forth.
8. Inavalve-gearfor fluid-pressure motors,

the combmatlon with-a link having adj ust-
able connection with a valve-rod, of means
- for varying the adjustment to reverse the

motor and a single adjustable eccentric con-
nected to the hnk and adapted to control both
the forward and back motions of the motor,

J. In a valve-gear, the combination, with
a link having adj ustable connection with a

- valve-rod, of a fixed eccentrie connected to

the link at or near its middle point, and an
adjustable eccentric connected to the link at
or near one of its extremities, substantially

. as set forth.

slotted link of a block
connected to a valve-rod, a fixed eccentric

10. Ina VELIVE‘: ﬂ'e&l the combination Wlth a

link having ad Justable connection with a
valve-rod, of an eccentric connected ator near

one of the ends of the link, and an eccentric

connected toanintermediate pointonthelink,

and which is adapted to impart to the pomt
on the link to which it i§ connected substan-

tially the same motion as would be imparted
by two eccentrics connected at or near the op-
posite ends of the ]11112: substa,ntlallv as set

forth.

-11. Inavalve-gear, the combination, witha

link, of a fixed eccentme whose center is sub-
'stantlally in line with the engine-crank and

which is connected to the link at or near the
middle point of the link, and an adjustable
eccentric connected to a pomt at or near the
extremity of the link, substantially as set
forth. ~

12. Ina valve-gear, the comblnatlon with a
link having an adjustable connection Wlth a
valve-rod, of a guide for the link, a fixed ec-
centric eonneeted to the link at or near its
middle point and an adjustable eccentric con-
nected to thelink at or near one of its extr eml-
ties, substantially as set forth. |

13. In avalve-gear, the combination, mth )
fitted in the slot and

connected to the link at or near its middle
point,an adjustable eccentric connected to the
link at or near one of its ends, a governor for
shifting the adjustable eceentmc and means
for relatwely adjusting the link and block by'
hand, substantially as seb forth.

14. In a valve-gear, the (,ombmatlon with

the valves of two cyhndels of two fixed eccen-
trics, two links, each of which is connected to

‘avalve-rod and, at or near its middle point, to

one of the ﬁxed eccentrics, an adjustable ec-

centrie, and connections from the adjustable

3
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eccentmc to one end of each of the links, sub- |

stantially as set forth.

"ITO

15. In a valve-gear, the combmamon with

the valvesof two eylmdels of two fixed eecen—
tries, two links, each of which is connected to
a valve-rod and at or near 1ts middle point, to
one of the fixed eccentrics, an adjustable ec-
centric,direct connections £ rom the adjustable

the rock-shaft to one end of the other link,
substantially as set forth.

16. Thecombination,ina ﬂmd—pressm e mo-
tor,of a valve-gear havmfr arelatively-adjust-
able link-and- block: conneetwn between the
distribution-valve and its dri ivingmechanism,
a brake for stopping or checkmﬂ* the motion
of the engine, and means, conneeted to the

valve-gear and to the bra,ke, for simultane-

115

,_60(3611131 1c to one end of one of the links and to .
an arm on & rock-shatt, and a connection from-

120

1.:25'.

ously a;pplymﬂ‘ the brake and shifting the

block-and-link connection to stop the enome,

substantially as set forth.

- 17. In a fluid-pressure motor, the combina-
tion, with a valve mechanism and an adjust-
able cut-off and reversing device, of an auto-
matic governor connected ther eto and adapted |

130
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to v&ry the cut- off of the 1not1ve ﬂmd and |

means controlled by the governor for opel at-

- ing the reversing device 60 effect a reversal of
| the engine, substa,ntlally as set forth.

18. In a fluid-pressure motor, the combina-
tion, with a valve mechanism and an adjust-
able cut-off and reversing gear, of an auto-

- matie ‘“‘OVGI nor connected thereto and adapted

to vary the cut-off of the motive fluid, and a
fluid-pressure-actuated device controlled by
the governor and adapted to operate the re-

-~ versing mechanism,substantially as set forth.

19. In a fluid-pressure motor, the combina-

tion, with a valve mechanism, of an adjust- |

S -  Brg,vel

able link or block, an a;utom&tie-governor COn- IX
nected thereto and adapted to vary the cut-oft
of the motive fluid, and means for effecting a

- | reversal of the motor which is in operation

during the ordinary movements of the gov-

ernor, “but which is operative by an excessive 20

movement of the governor to effect a reversal -

of the engine, substantlally as set forth.
In testlmony whereof 1 h&ve hereunto set |
_my hand. |

I‘RANCIS M RITFb

- Witnesses:
BERNARD COCHRAN
TORRY.

L. K.
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