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To aZZ whom it may concern:

Be it known that I, Joun YouNg, of New-
ark, in the county of Essex and State of New
Jersey, have invented a certain new and use-
ful Improvement in the Valve-Gear of Steam-
Engiuoes, of which the following is a specifica-
tiou.

I construct a compound engine with the cyl-
~Inders arranged ‘‘tandem,”’ and having ex-
:C pansion gearofthe ‘¢Clorliss’? type,each stear-
valve being rapidly opened by a-positive mo-
tion at theright period and being rapidlyand
antomatically closed at variable periods, the
periods being controlled by a governor, so tha$
when the slaeed rises both cylinders Wlll cub
off earlier, and when the speed diminishes too
greatly both cylinders cut off later, so as by
the induction of steam to each cylmder for a
longer period to raise the speed to the proper
point. The automatic regulation of the ad-
mission of the steam to both cylinders is im-
portant, especially in the matter of prompt-
ness when for any reason the speed gets too
high. The curtailing of the admission of
steam to the high-pressure cylinder will ulti-
mately be effective in reducing the effect of
the low-pressure cylinder; butsuch reduction
of effect 18 more prompt if the closing of the
steam-valves of the low-pressure cylinder is
effected also by the governor, so that not only
the “supply of steam from the boiler to the
high-pressure cylinder is promptly reduced
tbe moment the speed isin excess, but alsothe
delivery of steam from the high-pressure to the
low-pressure cylinder is curtailed to corre-
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spond. Such regulation of the steam acting |

in both ¢ylinders has been before effective with
this class of valves; but to effect it there were
required two levers, one three-armed lever
‘with a rod connecting it to the governor and
two rods leading to the cylinders being em-
ployed to control the points of release of the
steam-valves for the low-pressure cylinder,
and, additional thereto, a two-armed lever and
two rods leading therefrom to the high-press-
ure cylinder being employed to control the
points of release of the steam-valves for the
high-pressure cylinder. I have discovered
that the mechanism may be simplified and all
5c the useful effectsattained in a better manner
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by dispensing with the three-armed lever and

' the multiplicity of connections from such, sub-

stituting a bell erank lever and a single rod
therefor, and simply coupling the cams to-
gether by a single line of rods and operating 53
one bythe other throughout the entire train—
that 1s to say, the governor, through the bell-
crank lever, actuates the cam of the nearest

“valve, that operates the eam of the next, and

that operates the cam of the next, and that 6¢
actuates the cam of the last one in the series.
There 1s no strain on this mechanism. There
18 less cost of construetion and a smaller num-
ber of bearingsto make friction and wear than
with the ordinary arrangement. -

The accompanying drawing forms a part of
this specification, and is a mde elevation of
that portion of a tandem compound Corliss
engine which involves this invention.

Referring to the drawing, A is the fixed 70
frame-work; B, the large cylinder, the low-
pressure cylinder and C,the smaller,the high-
pressure cylinder.

The mechanism for aetuatmg the valves is
that shown in the patent to me, dated Novem- 75
ber 10, 1885, No. 330,361; but this may be va-
ried. It is sufficient that the arms rigidly
fixed on the several steam-valve shafts are
operated by the mechanism to open their re-
spective valves always at the proper periods,
and that the detaching of each arm at the
proper point in the stroke depends upon the
position of a cam-wheel mounted concentric
to the axis thereof, which is shifted with very
slight force. In the drawing each valve-shaft
i8s marked D, and the arm rigidly fixed thereon
is marked D'. The cam- wheel is marked E.
The offset thereon,which effects the detaching
of the valve, is marked e.

M is the governor, which may be an ordi-
nary fly-ball governor. N are links commu-
nicating the changesof altitude of the fly-balls
to a bell-crank lever, O, turning on a fixed
center. The lower arm of this lever is con-
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nected by a properly-adjusted rod, P, to the
cam-wheel K of the first steam-valve.

P’ is a connection from a pin on the first
cam-wheel E to a pin on the cam-wheel of the
other steam-valve for the low- -pressure cylin-
der. P*isa connection from a pinonthecam- 1co
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wheel of the last-named to the cam-wheel of
the first steam-valve of the high-pressure cyl-
inder. P° is a connection from a pin on the
last-named cam-wheel to the cam-wheel of the
farthest wheel of the high-pressure cylinder.
The strain on these connections is insignifi-
cant. On being correctly adjusted as to
length, and occasionally lubricated, all work
without appreciable wear or change for an in-
definite period. All are shifted simultane-
ously by the slight force communicated from
the governor whenever the speed is above or
below the proper standard.

My invention serves with less par{s than the
ordinary system of separate connection from
the governor to each engine. A point which
I esteem most important is that all the rods
are short, and may he light, and still will serve
without tremor or vibration. The invention
may be earried out in the same way for an in-
creased number of cylinders, as triple or quad-
ruple expansion, so long as they are arranged
tandem. | |

Parts of the invention may be used without
the whole. I can operate the valves of a sin-
gle engine in the same manner; but it is espe-

cially serviceable in compound engines ar--

ranged tandem, as shown.

I claim as my invention—

1. In a Corliss engine, the adjustable cam-
wheels K ¢, arranged concentric to their re-
spective valve-shafts D, adapted to perform
the double funections of releasing said valves

at variable periods according to the positions |

of the cams and of serving as levers to trans-
mit a reversed motion, in combination with
the governor M and rod P, connecting said
governor with the first of said cam-wheels,and

| a rod, I, connecting such cam-wheel with the

next cam-wheel, and with ordinary or suitable
means operated by the motion of the engine
for opening said valves, and with ordinary or
suitable means for causing the valves to close
promptly when released, allarranged for joint

‘operation substantially as herein specified.

2. In a steam or gasengine,twoor more cyl-
inders arranged tandem, with rods I’ P* I
connecting the several cam-wheels It of the
train of steam-valves directly together, so that

each one actuates the next, and so onthrough-

out the series, as herein specificd.

3. In a tandem compound Corliss engine,
the four steam-valve shafts D, with the corre-
sponding cam-wheels, i ¢, mounted loosely
thereon, adapted to release said valves at va-
riable periods, in combination with each other

‘and with the governor M, bell-crank lever O,

rod P, connecting said governor with the first
of said cam-wheels, a rod, P»’,connecting such
cam-~wheel with the next, a similar rod, 1, con-
necting the last cam-wheel of the first eylin-

- der with the first cam-wheel of the next cyl-

inder, and, finally, a rod, I”’, connecting the

Jatter with the last cam-wheel, thus complet-

ing the series, all arranged for joinf{ opera-
tion substantially as and for the purpose set
forth.
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In testimony whereof I have hercunto set my

hand, at New York city, this 23d day of Sep-
tember, 1887, in the presence of two subserib-
ing witnesses.

JOON YOUNG.

Witnesses: |
CHARLES R. SEARLE,
H. A. JOHNSTONE.
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