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UNITED STATES

PATENT OFFICE.

DANIEL F. LEPLEY, OF BERLIN, PENNSYLVANIA.

VALVE-

GEAR.

" SPECIFICATION forming part of Letters Patent No. 492,302, dated February 21, 1893,

Application filed January 15,1892,

To all whom it ma Y COMCErn.:

Be it known that I, DANIEL F. LEPLEY, a
citizen of the United States residing at Ber-
lin, in the county of Somerset and State of
Pennsylvania, have invented a new and use-
ful Valve-Gear for Engines, of which the fol-

lowing is a specification.
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ThIS invention relates to valve gear for en-
gines; and it has for its object to prov1de an
improved construction of valve gear which
provides for animprovement in changing the
lead of the valve for: reversing the engine,
and communicating motion to the valve sten,
and in connection with such devices to pro-
vide means whereby the speed of the engine
is accurately regulated and governed, auto-
matically, to retain a normal and fixed rate
of speed according to the load the engine is
driving. To this end toprovidean improved
valve gear which supplants the use of the or-
dinary centrifugal governors, and in lien of
the same by the construction set forth to
utilize the driving belt tension entirely for
controlling the speed.

~With these and many other objects in view
which will readily appear as the nature of the

Javention is fully understood, the same con-

sists in the novel construction, combination
and arrangement of parts hereinafter more
fully described, illustrated and claimed.

In the accompanying drawings;—Figure 1
is a sectional plan view of an.ordinary sta-
tionary engine bed having myimproved valve
gear connected therewith. Fig. 2 is a side
elevation.partly in section of the same pro-
vided with valve gear and regulating devices
constructed in accordance with iny invéntion.
Fig. 3 is a detail sectional view of the rock
shaft and slotted guide head. . Fig:4 is a de-

tail view of the Valve reversing and regulat-
ing plates. Fig. 5 isa detail elevatlon of the
belt tightener.

Refeumw to the accompanying dmwqu —
A represents the bed of an ordmal y Qtatlon-
ary engine. Located upon opposite sidesand

at one end of said bed are the opposite eylin-
ders B, provided with the ordinary steam
ports and located above which.are the steam
chests b, within which work the slide-valves
b, carried by the valve stems b% and. said
valves conirol the inlet and egress to and

from said-cylinders in the ordinary manner.

Serial No, 418,142, (No'model)

Pistons C:work within said opposite eylinders
and drive the opposite piston rods ¢, carrying
thesliding cross-heads ¢”, working in the cross-
head guidesc? secured to opposite sides of the
engine bed in front of the cylinders.
Journaled in-the, opposite end of the en-
gine bed A is' the- horizontal power shaft D,
carrying the main belt drive wheel d, and the
opposite crank wheels d”. Said crank wheels
d" are provided with the alternately disposed
crank pins d?to whichare connected the driv-
ing rodsd? mounted over said crank pins and

‘loosely connected or pivoted within the slid-

ing eross-heads ¢’, by which the said rods are
driven and thus communicate motion to the
power shaft in the usual manner.

Securely keyed upon the ends of the crank
pins d? are the crank pin plates E, provided
with the short arms e from which DFOJeOtS a
coupling pin or stud ¢/, upon which is pivot-
ally mounted the reversing eam-plate F. The
said cam-plate F over each pin plate or arm
is provided with a central perforation fen-
gaging over said pin dr stud e’, and apen one
sidle of said perforation with the curved ad-
justing slot #/. A.stud bolt f? passes through
said ‘radial or eurved slot f/into the erank
pin to which the’'same is secured and thus
provides means forsetting the said cam plate
at an angle desired according to.the move-
ment of the-slide valve required. - The said
cam plate is further provided .in thé end op-
posite to the radial slot f’, with the straight
slot f3, within which works the squared crank
bolt f* loosely carried upon one end of the
connecting rod or pitman 5, the other end of
whiech is eonnected with arock shaft G. - The
said rock shafts are journaled in suitable
bearings g secured .to the bed of the engine
over the cross-heads, and the same are pro-
vided with the depending operating arms ¢’
loosely connected with and controlled by the
coninecting rod f% and with the integral cen-
tral grooved or slotted block guides or heads
g* which are rocked with the shafts. The
said heads are provided with the longitudinal
squared groove g® and the adjacent curved
recess ¢4 said vertical squared groove ¢ be-
ing adapted to reeelve the pwoted sliding
squared block g5, to which is pivotally con-
nected one end of the horizontal connecting
bar H, the projecting end of which works and
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travels within the curved groove or recess ¢*
in said head. The connecting bar H passes
through the projecting sliding bar-guide and
adjustable support &, provided with a trans-
verse perforation or bearing A/, near the outer
face thereof for the reception and working of
the horizontal connecting projecting bar H.
The bar guide 5 travels within the vertical
groove b3 formed in the face of the standard
I as illustrated, a corresponding standard of
course .being secured to the engine bed adja-
cent to the opposite cross-heads, and both
standards being of course sufficiently in from
the same to allow the rocking heads g*carried
by the rock shafts to rock theremth Said
bar guide is supported by and controlled by
means of the mechanism hereinafter de-
scribed, employed for adjusting the horizon-
tal connecting bar I up and down. To the
other end of the connecting bar H is pivot-
ally secured a sliding block g5 corresponding
to that secured to the opposite end working
in the rocking heads,and this duplicate bloeck
is designed to slide within the reciprocating
head X.- The reciprocating head X is fixedly
secured to the outer end of each of the-valve

stems of the engine and is constructed with a

longitudinal squared groove and an adjacent
curved recess- identical to those with which
the rocking heads are provided, ard for the
same purpose as will be readily seen from the
drawings. By such a construction as de-
seribed, it will be readily seen that by the
revolution of the drive shaft, motion will be
communicated from the reversing piates

“through the rock shafts, which shafts oscillate

orrock the heads g* carried thereby, and which
in turn reciprocate the connecting bar I and
the reciprocating heads X which are fixedly
connected to the outer endsof the valve stems.
This movement will be &pparent from the de-
seription: taken in connection with the draw-
ings. It can be seen that as the shafts G
1ock the rocking heads ¢® carried thereby
will either push or pull thé connecting bars
H, loosely connected with the opp031te fixed
heads g% s0 as to reciprocate the valvestems.
By loosening the stud bolt 7/, holding the
slotted cam plate F over the crank pin plate,
the. said ecam plate may be turned upon the
pivot stud or pin ¢, and" be set either up or
down to change the lizie of travel of the crank
bolt f* working therein, thereby changing the
lead of the slide-valve when desired or nec-
essary. It will be also noted, that by -this
construction, according to the set or angle
of said cam plate I, or as the crank bolt is
moved toward or away from the center of
the slot in which the same works, the engine
will be given an earlier or later point of cut
off as desired for utilizing the expansion of
high pressure steam. By a complete quarter

" turn of said cam plate in either direction to

65

move the said bolt to the opposite end of the
slot, the engine can be reversed. This con-
struetion entirely does away with the use of
eceentrics or link connections as will be read-

492,302

ily apparent, and at the same time provides

for a steady and regular movement of the
valves and at the same time on account of
the simplicity of the ecombination, the-said
plates may be easily changed to set or adjust
the valves when necessary. -

Securely bolted to the bed A and extend-
ing above the same is a supporting stand or
frame I, provided at its extreme upper end
with the bearings ¢ and the extended arm ’,
extending from said bearings to a point in-
termedmte of the opposite steam cylinders
and chests and supported thereover. A belt
guide pulley 4% is journaled in the bearings
% in the top of "said frame or standards and
receives the main drive belt J, passing over
said pulley in the direction indicated by the
arrows and over the drive wheels d directly
therebeneath and from which motion is com-
municated to said belt, the portion of which
between said pulley and the main drive wheel

being designed according to the tension there-.

of to control the stroke of the slide valves,

and therefore the speed of the engine as will

be presently deseribed. Below and in rear of
the guide pulley #* a pulley frame K is pivot-
ally suspended from the standard arm z, and
carries the swinging governor pulley %, jour-
naled therein and which is designed to be in
contact with the portion of the belt traveling
between the guide pulley and the main drive
wheel.

Intermediate of the opposite steam chests
B a pressure regulating eylinder L is located
and bolted to the outer end of the frame arm
2. The said cylinder receives the steam from
the boiler and, by suitable pipe c¢onnections,
l,is connected with each of the opposite steam
chests, said cylinder being further provided
with the gland and stufﬁn@f box I’ that re-
ceives the 1evulat1n(r plunder Pworkingwith-
in said cylmder and actuated ‘at the proper
time by the steam pressure therein. The

outer end of said plunger is bifurcated as at
I and is connected to the govérnor pulley
frame K, An adjusting rod M is secured in
the inner end of the regulating plunger [,
within the pressure cyllnder, and extendnw
through the rear end of said eylinder accom-
moddteb and is regulated by the coiled ad-
justing spring m, fitted thereover and bear-

7¢

75

8o

85

Q0

95

1Cco

105

I10

ing against the end of said cyllnde1 and the '

reofuldtmtr nut or hand wheel m/, adjustably
erigaging the outer end of said adJ usting rod
M. The adjusting spring m counteracts the
pressure of the eteam in the pressure. cylin=
der upon the plunger working therein, and
according to the tension of sald sprmg, the
speed of the engine can be regulated accord-
ingly, even while the same is in motion, as
will be readily apparent. .

Journaled and working in suitable bearings
upon the top of the ‘Tlllde standards %%, are
the rocking bell cranke N, one arm of which
is connected to the outer end of the regulat-
ing plunger [ and the other arms of each
bcll crank are connected by means of suit-
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able connecting links o with the top of each

_ bar guide &, moving vertically in the vertical
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face grooves 1% in the standards 1% secured
to the engine bed adjacent to the opposite
Cross- heads It will ‘be readily seen as the
tension of the belt between the guide pulley
and drive wheel is tightened or loosened that
the swinging governor pulley will be either
forced in one direction orthe other and thus
raise or lower the bar guide %, which, conse-
quently raises or lowers the connecting bar H,
which carries the pivoted blocks ¢° in the
rockmfr and reciprocating block ‘rmde heads
g% and X respectively and thus causes the
shde valves to have either a greater ot less
travel to admit more or less steam as the needs
of the engine require.

When the various parts of the valve gear-
ing and regulating devices are propelly ad-
justed and the erngine is working at its full
capacity, for, instance, under eighty pounds
of boiler pressure, the section of the drive
belt between the drive wheel and guide pulley

will necegsarily be straightened out and the
tension of the same at the point of contact
with the swinging governor pulley will be’

sufficient to overcome the pressure on the
regulating plunger % - Asalready stated, this
position of -parts can be regulated by means
of the regulating spring m, the tensionof
which is adjusted by meansof the hand wheel
m', working upon the end of the rod M. Now
under these conditions the engine will have a

- given speed, but as soon as the pressure of .

the steam goes above the supposed eighty

pounds pressure, if the load the engine is-

driving remaing the same, the engine would
necessarily run faster.
eylinder 1. on. the plunger [* would. conse-
quently also be greater and would. there-
fore  force the same outward, and cause

the swinging governor pulley to 0Vercomse ,
the tension of the belt.and move it out of |

the straight line as indicated by the dotted
lines. - Motion is thuscommunicated throngh
the rocking bell eranks to. the sliding bar
guides A, Which lower the connecting bars
H,and thus cause the slide valves to reduce
their travel and lessen the amount of steam
admitted to the eylinders. Theengine there-

fore retains the same speed as originally, al- |

though there is a greater steam .pressure.
Now on the other hand, if part of the load
the engineis under should be diminished or
taken off the drive belt, the tension of.the
belt at the point of econtact with the governor
pulley would be less in proportion, than origi-
nally, and the action of the. governor.mech-

anism would be precisely the same as just

described.  On the contrary, if the strain or

load on the belt should be increased, the same

instant the tension on the belt between the
two pulleysisalso inereased.  This will press
back the regulating plunger, and thereby

cause the bar guides to be raised. - The slide"

valves then have a greater travel and allow
a greater quantity of steam to be admitted to

The pressure .in. the .

the eylinders to compensate for the increased
load.

From the foregoing it will be apparent that
the different condltlons of load control the
speed of the engine regardless of the steam
pressure and vice versa, while at the same
time both forces work in har mony with each
other. ',

In order to insure the proper and accurate
working of the valve gearing and governor
devxces, a weight controlled t1<rhten1n<r pul-
ley P engages the driving belt J at any suit-
able point where the said belt runs slack.
The said pulley P is journaled in the.outer
end of the weight actuated arm p, pivoted in
the upper end of a suitable. supporting arm
p’, secured. to_any suitable point of attach-
ment Suitable welahtq Q are connected with
the free end of. said arm, p, and are adapted

to be sufficient to accurately regulate the ten- .

sion of the belt which will thus. always be
kept the same whether the belt shrinks or
stretches, and the said- tightener should be
placed in such a position where the greatest
amount of belt econtact with the en <r1ne drive
wheel can be secured.

The construetion, operation and advantaves
of the herein descmbed valve gearing and
governor devices are.thought to be apparent
without further descrlptlon o

Besides the advantages and workings of the
governing devices hereln descmbed it may
also be noted that, if the driving. belt should
break, the pressure of steam upon the regu-
latlnrr plunger B, would cause the connectlnv
bar O'mdes % to be forced downward to then
limit of movement, thus causing the engine
to stop of its own accord. ;

Having. thus described my 1nvent10n, what
I claim, and desire to secure by Letters. Pat-
ent, is——

1..In a valve gearing for enomes, the com-
bination with the engine slide valves-and the

driving erank wheels, of a:crank pin. platc or’

arm keyed tothe crank pins, a cam plate piv-
otally mounted on said arm and: provided
with a working slot in.one end, and a con-
necting rod or pltman working in said slot
and connected with.the slide valves, substan-
tially as set forth,

2. In.a valve gear for steam engines, the
combination Wlth theengine slide valves and
the driving crank wheelq of acrank pin plate
or.arm keyod to the crank,pins of said wheels
and provided with a coupling pin or stud, a
‘cam - plate pivoted . on said coupling pin or
stud and provided at one end ‘with a radial
adjusting slot and at the other end with a
straight working slot, and a connecting. rod
or pitman provided at one end with a pivoted
crankbolt working in said straight. slot and
connected with said slide valves, substan-
tially as set forth. .

3. In a valve gear for steam engines; the
combination Wlth the slide valve stems and
the driving crank wheels, of a crank pin plate
or arm havmﬂa coupling pin or stud, a_cam
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plate pivoted on said stud and provided at
one end with a radial adjusting slot and at
the other end with a straight working slot, a
stud bolt engaging the erank pins and said
radial slots, rock shafts connected with said
valve stems, and a connecting rod or pitman
provided at one end with a pivoted erank
bolt working in said straight slot and con-

nected with said rock shafts, substantially as |

set forth.

4. A valve gear for steam engines,the com-
bination with_ the slide valve stems having
guide heads and the driving erank wheels, of
a radially adjustable cam plate connected
with the crank pins of said wheels, rock shafts
having guide heads, a connecting bar work-
ing in said guide heads, and a connecting rod
or pitman connected with said cam plates and
said rock shafts, substantially as set forth.

5. In a valve gear for steam engines, the
combination with the driving crank wheels,
‘of the slide valve stems having vertical block
guide heads provided with traveling grooves
or slots, an oscillating roek shaft provided
with upwardly extending block guide heads
having similar working grooves or slots, an
adjustable support and guide, a connecting
bar passing through said support and guide
and provided at each end with sliding blocks
working in the valve stem and rock shaft
heads, and a eonnecting rod or pitman con-
nected with said rock shaft and said driving
crank wheels, substantially as set forth.

6. In a valve gear for steam engines, the
combination: with the driving crank wheels,
‘of the slide valve stems having grooved guide
heads, rock shafts having upwardly extend-
ing guide heads, a connecting rod or pitman
connected with said crank wheels and: said
rock shafts, a horizontal connecting bar work-
ing in said guide heads, and means for ad-
justing the position of said connecting bar by
the steam pressure or the load upon the en-
gine, substantially-as set forth.

7. In a valve gear for steam engines, the
combination with the driving crank wheels,
of the slide valve stems having guide heads,
rock shafts having guide heads, a connecting
rod or pitman connected with said erank
wheels and said rock shafts, vertically grooved
guide standards, a sliding support and bear-

ing block working in said grooved standards,

a connecting bar working through said slid-
ing blocks and at each end in the valve stem
and rock shaft heads,and means for governor-
‘ing said sliding bearing and supporting blocks
by the belt tension or steam pressure, sub-
stantially as set forth.

~ 8. In a valve gear, for steam engines, the
combination with the driving erank wheels,
of the slide valve stems having guide heads,

"adjacent rock shafts having similar guide

heads, a connecting rod or pitman connected

“with said crank wheels and said rock shafts,

vertically grooved guide standards, a sliding
‘support (md beaunw block working in seud
‘grooved standards, connecting bars working

through said sliding blocks and at each end
in the valve stems and rock shaft heads, os-
cillating bell cranks journaled upon said
standards and connected with said sliding
blocks, and means for oscillating or govern-
ing said bell eranks by the driving belt ten-
sion and steam pressure, subst«mtlally as set
forth.

9. In a valve gear for steam engines, the
combination with the main driving belt, the
driving crank wheels and slide valve stems,
of valve motions connected with said crank
wheels, a vertically adjustable connecting bar
connecting said valve motions with the valve
stems, a supporting frame, a swinging gov-
ernor wheel or pulley suspended from said
frame and normally bearing against the driv-
ing belt, a pressure cylinder, and a regulating

plunger working in- said cylinder and con-

nected with said governor wheel or pulley
and said connecting bars, substantially as set
forth,

10. In a valve gear for steam engines, the
combination with the main driving belt; the
driving erank wheels, and slide valve stems,

‘of a valve motion connected with said erank

wheels, a.vertically adjustable connecting bar
connecting said valve motions with the Valv
stems, a supportmw frame, a swinging gov-
ernor wheel or pulley suspended from said
frame and in contact with the driving belt, a
pressure cylinder, a spring-actuated or regu-
lated plunger working in said ceylinder and
connected withsaid governor pulley, and rock-
ing bell eranks conneeted with said plunger
and said adjustable eonnecting bars, sub—
stantially as set forth.

11. Ina valve gear for steam engines, the
combination with the main driving belt and
slide valves, of a valve motions connected with
said valves and provided with a vertically ad-
justable regulating connecting bar, a support-
ing frame, a guide wheel journaled in said
frame and receiving the driving belt, aswing-
1nggove1 nor wheel suspended f rom sald frame
and in contact with the driving belt below
said guide wheel, a pressure eylinder sus-
pended from said frame and connected with
the opposite valve chambers, a spring regu-
lated plunger working in said cylinder and
connected with said swinging governor pul-
ley, rocking bell cranks connected with said
plunger, and supporting links connected with
said bell ecrank and said vertically adjustable
bars, substantially as set forth.

12. In a valve gear for steain engines, the
combination with the main driving belt and
slide valves, of the valve motions connected
with said valves and provided with vertically
adjustable valve regulating connecting bars,
asliding bearing and admstm«r blocks receiv-
ing said connectlnv bars, a supporting framé,
a °‘I11de wheel ,]ournaled in said frame andre-
ceiving the driving belt thereover, a swing-
inggovernor wheel suspended from said frame
and in contact with the driving belt below
said guide wheel, a pressure cylinder sus-
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pended from said frame and connected with
the opposite valve chambers, a spring regu-
lated plunger working in said cylinder and
connected with said governor pulley, rocking
bell crank connected with said plunger, and
supporting links connected with said bell

cranks and said sliding blocks, substantially
as set forth.

In testimony that I claim the foregoing as
my own I have hereto affixed my signaturein 1o
the presence of two witnesses.

DANIEL F. LEPLEY.

Witnesses:
SAMUEL DUPPSTADT,
ALEXANDER BRUBAKER,




