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1o all whom it may concerre:

Be it known that I, EDGAR P. COLEMAN, a
citizen of the United States, residing at Chi-
cago, Cook county, Ilhnms; have invented
eeltam new and usefnl Improvements in Ex-
tension Valve-Gears, of Wthh the following
1s a specification.

This invention relates to extension valve-
gears for steam-engines, and has particular

reference to extensmn -gears for Corliss en- |

ines.

- There are many uses for steam- enﬂ'mes
which may be described as ““emergency” uses,
the conditions being such that the engine is
1dle much of the time or, while nor mally car-
rving a small load, is ﬂeca%mnally required to
drive an exceptionally heavyload. The prac-
tice has been in such cases to provide engines
of a capacity equal to the largest load de-
mands, which has entailed very la,rﬁ'e ontlays
in propmtlon to the sum total of wmk per-

- formed when compared with the cost of en-
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gines carrying a substantially unvarying
load. Theextended gear is especially useful
on the low-pressure cylinders of compound
engines, the long range of cut-o
ta,maﬂd enablmﬂ' the opemtm to properly dis-
tribute the wmk between the high and low
pressurecylinders at all times. ThlS becomes
doubly Important with independent com-
pound engines having separate independent
crank-shafts for high and low pressure eylin-
ders. Underthe above condifions it has been
found economical to employ engines having
a valve motion that will enable the cut-off to
beregulated from zero to maximum—that is,
a valve-gearing that will supply the engine
with steam throughout its full stroke when
this is made necessary by a large load being
thrown onto the engine. The Corliss engine
bemﬂ usually hmlned tc a maximum eut—
of of substantially forty-five per cent.—that
18, less than half-piston stroke—though eco-
nomical in steam consumption, does nov
adapt itself to emergency uses and its valve-

gearing 18 of too limited range of cut-off for

the low-pressure cylinders of compound en-
gines, 'This has led to the use of the exten-
sion valve-gear for the Corliss engine, the ob-
ject thereof being toretard the closing of the
steam-valves and, if made necessary by the
load, permit the engine to work under full

[stroke Of steam.

T thus ob-

My invention is of this
class and is designed to overcome the objec-
tlons to the extension. valve-gears hitherto
employed, all of which have been criticized
for complexity and lack of precisionin opera-
tion. I find that these objections arise be-
cause of the adherence by designers to the
old type of steam-hook, the arm of which
travels around the valve-axis at a consider-
able distance therefrom, such constructions
entalling complicated amano'ements of the
knock- oﬂf cams and other par ts |

The particular object of this inventionis to
provide an ext:ansion valve-gear for Corliss
engines in which the knock-off cams shall
travel in spaces determined by a suitable
regulator and shall alone be relied upon for
releasing the steam-latches from the valve-
arms of the hook or trip levers, the valve-
cranks being reliev ed from othel than passive
duty.

A further particular ob]eet of theinvention
is to greatly simplify the construction and
lessen -the cost of applying extension valve-
gears to Corliss engines.

My invention consists, generally speaking,
in an extension valve-gear comprising the
usual valve-arm, steam-latch, valve-crank
lever,
tion with a trip-lever, the free end of which

18 substantially concentric with the axis of

the valve, a knock-off cam pivoted at a point
remote from the valve-axes, means for swing-
ing the pivot-point about the valve-axis to
chanﬂe the stroke position of the knock-off
cam, aud means for regularly swinging or
opera,tmﬂ said knock-off cam to operate “the
lateh and free the valve-arm and valve.

My invention also consists in various con-
structions and in combination of parts, all as
hereinafter described, and particularly point-

_ed out in the claims.

My invention will be more readily under-
stood byreference tothe accompanying draw-
ings, forming a part of thisspecification, and
in which—

Figure 1illustrates an extension valve-gear
embodying my invention. Ifig. 2 is an en-
larged view of the valve-gear for one valve,
and Fig. 5 is a sectional view thereof on the
line ¢ z of Fig. 2.

~In the drawings I have 1llustrated the in-

and knoeck-off cam-lever in combina-
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vention as applied to a Corliss engine of the | phase relation to the slide-rod 22 and con-

ordmalj horizontal type, but my invention
is applicable to other types as well. The cyl-
inder 2 has the usual inlet or steam valves
and exhaust-valves, and 22 represents a suit-
able valve-operating slide or part that is
worked from an eccentric on theenginecrank-
shatt. The exhaust-valves need not be de-
seribed, the invention being shown in con-
nection with the inlet or live-steam valves.
The valve - gears are identical for the two
valves except as to positions, which are re-
versed, and the invention will be better un-
derstood by considering a single valve. The
double valve-arm 4, the dash-pot, the rod 4/,
the steam -latch 6, the valve -crank 35, the
reach-rod 23 therefor, and the knock-off cam-
lever 10 are of the ordinary design. The
valve-arm 4 1s fixed upon the valve stem 3,
(see Fig. 3,) while the latch 6 is pivoted npon
the level 5, which i1s journaled upon the
valve-stem 3. The lever 5 is provided with
a boss, on which the knock-off cam-lever 10

1s journaled. The lateh 6 is spring-pressed,

as usual, but differs from like parts of other
engines in having a longer trip-lever 7, which
instead of approaching a- stationary knock-
off toe at a tangent thereto occupies a radial
position,with its free end 8 substantially con-
centric with the valve-stem, this being the
position when the lateh is Stlll enﬂaﬂed with
the valve-arm 4. The lever 5is s VOIkGd regu-
larly by the slide 22, and the latch engages
the valve-arm and is released therefrom
during the repective strokes of the slide on
the engine- piston, the slide operating sub-
stantially ninety degrees plus lead in ad-
vance of the piston. The knock-off cam-le-
ver 10 1s provided with an outboard bearing
11, which, extending inwardly, encircles a
hoss on the valve-arm 4, that serves as a
]'ournal therefor.
18 a stud 12, upon which the knock-off cam-

~arm 13 18 Journaled, said arm having a cam-
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sarface 14, adapted to engage and operate

the free end of the trip - level and thus
throw out the latch to release the valve-arm
4. 'The knock-off cam-lever 10 remains sta-
tionary during the opemmon of the engine
under constant load, but is moved when the

load of the engine chanﬂeﬂ

Referring now to I‘w* 1 of the drawings, it
will be seen that the twa knock-off cam- le-
vers 10 are connected by the rod 17 and the
T 18, which is journaled on the fixed stud
19. The T 18 is adjustable by means of the
screw-spindle 20 and the hand-wheel 21, or
in place of this hand-regulating means the T
may be connected dneetly to the engine-gov-
ernor. In most instances where the use 1s of

an emergency character or when the exten-
sion-gear is used on the low-pressure side of
a compound ongine 1t is preferred to regulate
theengine by ha,nd The knock-off cam-arms
13 are conneeted by the rod 15 or like means
which fixes the distance between the knock-
off cam-arms.

Thisrod is operated in proper

On this ontboard bearing

usual valve-arm,

nected parts. The knock-off cam-arms13 be-
ing on the levers 10 at points remote from the
valve -centers and having their free ends held
by the rod 15,it will be evident that when the
levers 10 are moved-by means of the regula-

tor the positions of the pivots or studs 12 will

be changed with relation to the pivot connec-
tions with the rod 15,with the result that the
position of the stroke-space of the knock-off
cams will be altered to cause the same to
either increase or decrease the play of the
cam-surfaces toward and from the trip-levers
7, according to the elevation or depression of
the regulating-serew 20. The result of the
regulating movement of the knock-off cam-
levers 10 is to hasten the time in which each
knock-off cam engages its trip-lever or retard
the same, in accordance with which the re-

3¢

lease of the valve-arm will be hastened or re- -

tarded to deecrease or increase the period of
steam ad m1ss10n to the cylinder. 'Thestroke
of the knock-off cams may be so far retarded
with relation to the trip-levers that steam
will be admitted during substantially the en-
tire stroke of the engine-piston, the knock-
offt movement occurring during the closing
movement of the valve-armm 4 at each valve,
an operation that is impossible with the or-
dinary Corliss valve-gear.

The advantages of myextension valve-ﬂ"ear
are simplicity {)f construction, firmness of

| bearing for the knock-off cams, a-nd precision

of operation of the knock-off cams and steam-
hooks, and the ease with which the single ec-
centrie Corliss gear may be converted into
an engine with extended releasing-gear. It
is obvious that the hand or governor regula-
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tor may be connected between the knock-off

~cams and the regular movement imparted to

the knock - off cam - levers 10 and generally
that various modifications of my invention
will readily suggest themselves to one skilled
in the art, and I therefore do not confine my
invention to the specific COIlbtl uetion herem
shown and described.

Having thus described my invention, I

claim as new and desire to secure by Letters

Patent—

1. An extension valve-gear comprising the
lateh, valve-crank and
knock-off cam-lever in combination with a
trip-lever the free end of which is substan-
tially concentric with the axis of the valve,

a knock-off cam pivoted at a point remote

from the valve-axis, means for swinging the
pivot-point about the valve-axis to change
the stroke position of the knock-off cam and
means for regularly swinging or operating
sald knock-off cam to operate the lateh and
release the valve-arm and valve, substan-
tially as described.

2. The extension valve-gear comprising the
ordinary Corliss valve-gear in combination
with radial trip-levers, knock-off cams piv-
oted at points remote from respective valve-
axes, means for operating said cams and
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means for swinging the pivots of said cams
about their respective valve-axes, substan-
tially as described.

3. The extension valve-gear comprising the
valve-arms, latches and valve cranks of the
twovalves and means foroperating the same,
1n combination with the trip-levers, knock-
off cam -levers suitably connected and the
regularly - moving knock-off cams arranged
on said knock- off cam-levers, substantlally
as described.

4. Theextension valve- ﬂear comprising the
valve-arms, latches and Valve cranks of the
two valves and means for operating the same,
in combination with the trip-levers, knock-
off cam-levers suitably connected and the
regularly-moving knock-off cams pivoted on

sald knock-off cam-levers and adjustable
thereby and operating means connecting the
knock-off cams of the two valves, substan-

tially as described.

5. In an extension valve-gear for Corliss
engine, the combination of the valve-arms,
latches and valve-cranks with the trip- Jevers
having their free ends substantially coneen-
tric with the valve-centers, the knock-off
cam-levers, a regulator or governor conneec-
tion between said knock- otf cam-levers, the
knock-off cams pivoted upon said levers and
means connecting said knock-off cams for
operating the same in proper time with the
valve-cranks, substantially as described.

6. In an extension valve-gear for a Corliss
engine, the combination, of the steam-valves,
the valve -arms thereof, the latches, the valve-
cranks and operating means, with the trip-
levers, the knock-off eam-levers, means for
ELdJHSEII]U" sald knock-off cam - 1evers the
knock-off cam-arms pivoted on said knock-
oft cam-levers and having cam -surfaces to
engagerespective trip-levers, means connect-
ing the knock-off cam-arms and means for
regularly operating said cam-arms and cams,
substantially as deseribed.

7. In an extension valve-gear, the combi-
nation of the valve-arms, latches and valve-
cranks regularly Operated with the trip-le-
vers, the knock-off cam-levers situated be-
hind the valve-arms and having the outboard
bearings described, the knrock-off cams piv-
oted on said outboal d bearings toengage said
trip-levers, means for operatlnﬁ' said knoek-
off cams regularly and means for adjusting
sald knoek-off cam-levers, substantially as
described. |

3. In an extension valve

LR

e-gear for Corliss

engine, the combination of the valve-arms, of
the valves, with the latches and valve-cranks
therefor, the valve-crank-operating means, |

-

3

stantially concentric with the valve-centers,
the knock-off cam-levers 10 concentric with
the valve - centers, the outboard bearings

| the trip-levers 7 having their free ends sub- 60 '

thereof, the knock-off cam-arms 13 pivoted on
said bearlnfrs and having cam-surfaces 14 to 63

engage smd trip-levers 7 rigid means.15 con-
neetmﬂ' sald knock-off cam-arms, means for
operatin g the same and the regulator connec-
tion between the said levers 10, substantially
as described.

9. Theextensionvalve-gear comprising the
usual Corliss valve-gear, in combination with
radial tr1p levers for the latehes of said gear,
knock-off devices pivoted at points remote
from respective valve-axes, means for shift-
ing the pivot-points of said devices and regi-
la,r operating means for actuating said de-
vices to meet said trip-levers, substa,ntia,lly
as described.
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10. The extension valve-gear comprising 8o

the usual Corliss valve-gear, in combination

with radial frip-levers for the latehes of said -

Corliss gear, knock-off cam-levers, knock-off
devices ea,rrled thereby and adj ustable there-
with about the valve and means for operating
sald levers and said devices, substantmlly as
described.

11. The extension valve-gear comprising
the usual valve-arms, latehes valve-cranks
and operating means, in comblnatlon with
the trip-levers for said latches, the free ends
of said trip-levers being, normally, substan-
tially concentric with the axes of said valve,
the knock-off cam- -leverssuitably pivoted con-
centrically with said valves, means for ad-
justing the same, the knock-off devices ar-
ranged upon said cam-levers and adjustable
thereby and means for regularly operating
sald devices, substantially as deseribed.

12. An extensmn valve-gear comprising the

usual valve-arms, latehes and means f01 op-

erating the same, in combination with the ra-
dially- dlsposed tI‘lp -levers of said latches, the
knock-oiff cam-levers pivoted concentr 10&11}
with respect to the valves, means for adjust-
ing said levers mmultaneously, the outboard
bealmﬂs upon sald knock-off cam-levers, the
knoek- ff devices arranged thereon a,nd the
regularly operative means for actuating said
dewees substantially as described. =
In teqmmony whereof I have hereunto set

my hand, in the presence of two witnesses,
this 14th’ day of June, 1902,

EDGAR P. COLEMAN,

In presence of—
C. G. HAwLEy,.
J. W. BECKSTRO“\I
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