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so the bearing 11*, whereby motion is commu-
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1o all whom it may concerm:;

Be it known that I, ABNER D. BAKER, a
citizen of the United States and a re&dent of
Swanton, in the county of Falton and State

of Ohio, h:awe Invented new and useful Im-

provements in Valve-Gears for Enginegs, of
which the following is a full clear and exact
descrlptlon : -

My invention relates to unprovememS in
valve-gears for steam, gas, and air driven en-
gines. It relates more particularly to the
produetion of an improved reversing-gear
utilizing a maximum amount of power.

A further object 18 to provide a variable
cut-off mechanism of improved construction

so arranged that all wearing parts are easily .

ad] usted to take up lost motlon and work on
a center line relative to each other, thereby
obviating side strains and unnecessary wear.
A stlll further object is to overcome the
irregularity of the c¢rank and cause the valve
to cut off at the same distance from either
end of the cylinder, whether the piston be
moving forward or backward, and also to
malntam the same lead to ea,rly and late
points of cut-off. |
Referenceis to be had to the accompanying
drawings, forminga part of this specification,
in which similarcharacters of reference indi-
cate corresponding parts in all the figures.

i

| nicated from the reversing-lever to the en-

gine proper.

Upon the engine-bed 3, to which the eylin-
der 15 may be secured directly, are lock-nuts
16 for the purpose of adjusting the upper
and lower boxes 17 18. " Bolts 19 20 engage
the engine-bed 3, as indicated more particu-
larlyin Fig. 4. Mounted integrally upon the
upper end of the pedestal 4 is a lower bear-
ing-box 21, to which is detachably connected
an upper bearing-box 22. The rocking-shaft
consists of two journals 23 24, connected to-
gether by crank members 25 26, and a crank
27, surrounded by a bearing-sleeve 28, as in-
dicated more particularly in Fig. 4.

A link 29 is journaled upon the sleeve 28,
the upper ends of this link 29 terminating in
a bearing-box 30, integral therewith, as indi-
cated in Fig. 3, this box being engaged by
another box 31. The lower eﬂd of the link
29 terminates in an annular bearing 302,
which is journaled upon ihe beaunﬂ'-sleeve
31%. A bolt 32, provided with a lock-nut 33,

passes through the bearing 30* and engages

the sleeve 31“' a3 111d1(,ated more particularly
in Fig. 4.

An eccentric-arm 34 is bifurcated, as indi-

cated in Fig. 2, thus forming two members
35 and 36. Sandwiched between these two
members and connected therewith by a bear-

Figure 1 is a side elevation of my device. | ing 38 is a pitman 37, provided at its respec-

Fig. 2is a plan view of the same.
a section upon the line 3 3 of Fig. 2 looking
in the direction of the arrow. Fig. 41s a sec-
tion upon the line 4 4 of Fig. 1 looking in the
direction of the arrow. Fig. 5 is a horizon-
tal section showing the end of the connecting-
rod and its erank-pin, and Fig. 6 isa vertleal
section upon the line 6 6 of Flg 5. |

Upon the boiler-platform 1 are mounted
brackets 2, supporting the engine-bed 3, aud
also the pedestals 4 for supporting certain of
The main shaft is shown
at o, the quadrant at 6, the reversing-lever
at 7, the pawl of the reversing-lever at 9, and
the sector at 8. From the reversing-lever 7
the reversing-rod, consisting of two parts 10
11, connected together by a threaded sleeve
12, fitted with locking-rings 13 14, extends to

Fig. 3 is

tive upper and lower ends with bolts 39 and

lock-nuts 40 and also provided at its upper
end with a bearing 41. The bolts and lock-
nuts are for the purpose of adjusting the
bearings 38 and 41. .

A bell crank 42 is provided with a slot 43,
as shown more particularly in Figs. 1 and 3.
The connecting-pin 44 (shown more particu-
larly in Fig. 2) is used for the purpose of ad-
justing the bearing 41 relatively to the slot
43, thereby giving the bell-crank 42 a greater
or lesser length of stroke, according to the
distance of the pitman from the outer end of
the slot. To adjust the lead, therefore, all
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that is necessary is to move the connecting- -

pin relatively to theslot. Mounted upon the
lower end of the bell-crank 42 and secured
thereto by means of a threaded boss 45 is a

crank-pin 49, supporting a head 46, provided 100
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with a gib 47 and a cotter 48, supported in }

place by nuts 48* in the usual manner. The
valve-stem 50 is secrewed into the head 46 and
secured thereto as in other well-known ma-
chines.

An eccentric 51 isrigidly mounted upon the
mailn shaft 5. The eccentric-arm. 34, above
described, terminates at one of its ends in a
semicircular bearing-strap 52, which is en-
gaged by another semicircular strap 53, held
thereto by means of bolts 54. The bell-crank
42 is keyed upon the shaft 55. This shaft
rocks in boxes 56 and 57. |

The operation of my device is as follows:
The main shaft 5 being rotated by theengine,
the eccentric 51 is a,cnuated and causes the
eccentric-arm 34 to move accordingly. The
rocking shaft, which is of substantially U
shape zmd rests upon two bearings, as shown
in Fig. 4 and as above deserlbed 18 control-
lable dlrectly from the reversing-lever 7.
T'his rocking shaft is free to move to differ-
ent angles and to assume divers angles, so
that the crank-pin 27 may assume different
positions, as indicated by full and dotted lines
in Iig. 3. T'he crank-pin 27 being thus moved
into dlfferenb positions and the link 29 be-

~ing suspended from this erank-pin, it follows
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tha,t the link 29 must assume substantially
similar poswlons also as indicated by full
and dotted lines in Fig. 3. If now the link 29

18 connected with the eccentric-arm 34, being
journaled between the members 35 dI]d 36
as above explained and as shown more par-

ticularly in Figs. 2 and 3, it necessarily fol-

lows that the link 29 musb rock in different
arcs, as A I3 C D, each arc crossing a certain
¢ommon point E all as indicated in Fig. 3—

- that is to say, the crank-arm 34 gives a series

of thrusts, as it were, and the link 29 being
suspended from different points rocksin dif-
ferent arcs. The arm 34 communicates an
oscillatory motion to the pitman 37, which in
turn causes the bell-ecrank to rock, and the
rocking of this erank causes the valve-stem
50 to work the slide-valve. It will now be
seen that the motion given by the eccentric
51, through the mechamsm above described,
to the valve-stem o0 18 controlled within a
measure by the relative position occupied by
the link 29, and consequently the relative po-
sition oecupled by the reversing-lever 7.
When the link 29 is inclined to the right or
left, as indicated by dotted lines in Fw 3,
the arcs described by the lower ends of the
link confer different motions upon the valve-
stem, thereby correcting the irregularities
othel wise inherent in the use of a crank By
thusovercomi ngtheirregularitiesof the crank
the slide-valve is eaused to cut off to the same
extent on each stroke of the engine, whether
the motion be forward or backward.
also be seen more particularly from Fig. 2

that practically all of the working pa,rts ot
this engine are in direct ahnement with each
other——that 18 to say, they occupy the same i
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vertical plane and are not subjected to side
strains and undue wear. DBeing thusalined,
they assume the ideal COI]dlthH which 6110"1-
neers commonly designate *‘ centrally hung,
thereby enabling an engine to be made much

“more compact and to be operated far more

econotically than could otherwise be done.
It is with this object in view that I make the
eccentric-arm 34 bifurcated and also divide
the rocking shaft, so as torest the same upon
two bearmws, as mdwated in Ifig. 4.
Having thus described my invention, I

claim as new and desire to secure by Lette:s

Patent—

1. Avalve-gear for engines, comprising an
angularly-movable rock-shaft provided with
a crank, means controllable at will for shift-
ing the angular position of said erank rela-
tively to the center of said rock-shaft, a link
suspended from said crank, an oscillatory
member connected with said link for actuat-
ing the same, a bell-crank, means for con-
necting the same with said oscillatory mem-
ber, and a valve-stem connected with said
bell-crank and actuated thereby.

2. A valve-gear for engines, comprising an
angularly-movable rock-shaft provided with
a crank, means controllable at will for shift-
ing the radial position of said erank relatively
to the center of said rock-shaft, a link sus-
pended from said crank, an eccentric-arm ¢on-
nected with said link for the purpose of ac-
tuating the same, a valve-stem, and mechan-

ism connecting said eccentric-arm with said
‘valve-stem.

3. A valve-gear for engines, comprising an
angularly- movable rock-shaft provided with
a crank, means controllable at will for shift-

ing the angular position of said crank rela-

tively to the center of said rock-shaft, a link
suspended from said shaff, a second shaft
provided with an eccentrie, an eccentric-arm
extending {rom said eccentrie to said link, a
pitman connected with said eccentric-arm in-
termediate of said eccentric and said link, a

bell-crank connected with gaid pitman and
actuated thereby, and a valve-stem connected

with said bell-crank.

4. A valve-gear for engines, comprising an
angularly-movable rock-shaft provided with
a crank, means controllable at will for shift-
ing the radial position of said erank about
said rock -shaft as a center, a longitudinal
link journaled at one of its ends upon said
crank as a center and free to swing, an oscil-
latory member connected with the other end
of sald longitudinal link for the purpose of

actuating the same, a valve-stem, and mech-

anism connecting said oscillating member

with said valve-stem, the arrangement being

such that different degrees of movement are
transferred from said oscillating member to
sald stem according to the said radial posi-
tions of said rock-shaft.

5. A valve-gear for engines, comprising a
divided rock- shaft consisting of a pair of
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~ divided rock -shaft, consisting of a pair of
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journals conneected together by a U-shaped |

crank and supported upon separate bearings,
means controllable at will for shifting said
crank into di
journaled npon said crank and free to swing,
an oscillating member connected with said
link for the purpose of actuating the same, all
of said parts being connected together in a
common plane for the purpose of preventing
lateral strains, a valve-stem, and mechanism
connecting S&ld oscillating member with said
valve- stem

- 6. A valve-gear for engines, comprising a

journals connected together by a U-shaped
crank and supported upon separate bearings,
means controllable at will for shifting said
crank into different radial positions, a link
journaled upon said crank and free to swing,
an oscillating member connected with said

link for the purpose of actunating the same, a |

pitman connected with said oscillating mem-
ber, a bell-erank connected with said pltman
.e.,nd actuated thereby, and a valve-stem con-
nected with said bell-crank, all of said parts
being connected together in 4 common plane
for Lhe purpose of preventmﬂ' undue lateral
strains.

7.- A valve-gear for engines, comprising a

rock-shaft provided with a erank, means con-
trollable at will for shifting the ‘radial posi-
tion of said crank relatively to the center of
said rock-shaft, a link suspended from said
crank, an oscillating member connected with

said link for actuating the same, a pitman

connected with said oscillating member and
provided with a bearing, a bell-crank pro-
vided with a longitudinal slot, a journal ad-
justably mounted relatively to said slot, said
pitman being connected with said journal,
and a valve-stem connected with said bell-
crank, the arrangement being such that the

adjustment of said journal relatively to said
- 8lot governs the amouant of lead of said valve-

stem. |
8. A valve-gear for engines, comprising 2
rock-shaft provided with a substantially U-

shaped crank having a centrally-disposed
crank-pin integral therewith, means,control-.

lable at will, for shifting the angular posi-

ferent radial positions, a link |

)

tion of said erank and crank-pin about said
rock-shaft as a center, a longitudinal link

journaled upon said crank-pin and normally

depending vertically therefrom, a bell-crank
pivotally mounted at a point ad jacent to said
rock-shaft, a valve-stem pivotally connected
with said bell-crank,a pitman connected with

said bell-crank, and an oscillating member
connected with said pitman and also with

said link.

9. A valve-gear for engines, comprising a
rock-shaft provided with a U-shaped crank
having a substantially U-shaped crank-pin
means, controllable at will, for shifting the
angular position of said erank and crank-pin
about said rock-shaft as a center, a longitu-
dinal link journaled upon said crank-pinand
normally depending vertically therefrom, a

bell-crank pivotally mounted at a point ad-

jacent to said rock-shaft and provided with
an adjusting-slot, a pitman pivotally con-
nected with said bell-erank and adjusted rel-
atively thereto by means of said slot, a valve-
stem pivotally connected with said bell-crank,
and an oscillating member connected with
both said pitman and said link.

10. A valve-gear for engines, comprising a
rock-shaft and a ecrank connected therewith
and provided with a crank-pin, means, con-
trollable at will, for shifting the anﬂ*ular DO-
sition of said cr ank and said crank-pin about
said rock-shaft as a center,a longitudinal link
journaled upon said crank—pin and depend-
ing therefrom.a bell-erank pivotally mounted
upon a bearing and. free to swing, a valve-

stem connected with said bell-crank and ac-

tuated thereby, a pitman connected with said
bell-crank and actnated by the same, means,
controllable at will, for adjusting said pitman

relatively to said bell-crank for the purpose
of governing the throw of said pitman, and

an oscillating member connected with both
said pitman and sald link.
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In testimony whereof I have swned my

name to this specification in the presence of
two subscribing witnesses.
| ABNER D. BAKER.
Witnesses: * |
B. LupLUM,
JAS. B. TEMPLETON,
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