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To all whom it may concermn:

Be it known that I, CHARLES E. KEMP, a
citizen of the United States, residing at Bal-
timore, in the State of Maryland, have in-
vented certain new and useful Improvements
in Operating Mechanism for Cylinder Relief-
Valves of Engines, of which the following is
a specification.

This invention relates to means for auto-
matically operating the drain-cocks of en-
gines, and has for one object to provide means
so arranged that when the throttle-valve of
the engine is closed toshut off the steam from
the cylinders the drain-cocks will be auto-
matically opened and the water of condensa-
tion be drained or drawn off from the cylinder
and, conversely, when the throttle-valve is
opened to admit steam to the cylinders at a
working pressure the drain-cocks will be au-
tomatically closed and prevent the escape of
steam therethrough.

It has for a furtherobject to provide in such.

an arrangement means whereby the throttle-
valve in the initial portion of its opening
movement will not close the drain-cocks, thus
permitting the steam to assist the drainage
of the water by blowing it out through the
drain-cocks.

It has for its still faurther object to provide
means whereby when the throttle is open to
admit steam to the cylinders at a working
pressure the drain-cocks may be opened by
hand independently of the throttle-actuating
mechanism,

Tothese several ends my invention consists
in the features and in the construction, com-
bination, and arrangement of parts herein-
after described, reference being had to the ac-
companying drawings, forming a part of this
specification, wherein—

Figure 1 is a perspective view of a locomo-
tivetypeof engine, showingone form of mech-
anism for carrying out my invention. Fig.
2 is a detail view of the operative mechanism
shown on a larger seale than in Fig. 1. Fig.

3 is a side elevation of an engine, showing
another form of mechanism for carrying my
invention into effect; and Fig. 4 is a detail
view showing one of the drain-cock valves.
Heretoforeit has been customary in engines
of all kinds to provide drain-cocks for drain-

steam when the engine is running.

ing off the water of condensation from the en-
gine eylinder or cylinders when the engine
has been brought to a state of rest; but such
drain-cocks had to be operated by hand. Fre- 55
quently the engineer through inadvertence,
forgetfulness, or carelessness neglects to open
the drain-cocks and draw off the water from
the engine ¢ylinder or cylinders when the en-
gine is stopped, thereby impairing the opera- 6o
tion of the engine when it is again started up
and in cold weather frequently causing the
water to freeze in the cylinders. By means
of my invention such results are entirely and
effectually avoided, for when the steam is cut 65
off from the engine cylinder or cylinders the
drain-cocks are auntomatically opened and the
water dvawn off from the eylinder or ¢ylinders.
For the sake of fully describing my inven-
tion I have shown the same applied to both 7o
a locomotive and a stationary engine; but it
will be understood that it may be applied to
every known type of steam engine or motor.
Referring to Fig. 1 of the drawings, where-
in I have shown my invention applied to a 75
locomotive type of engine, the numeral 1 in-
dicates the boiler, 2 the fire-box or furnace,
and 3 one of the engine-cylinders. Fitted in
the under side of the opposite ends of the
cylinder 3 are drain-cocks 4, which commu- 8o
nicate with the interior of the cylinder and
are normally closed by the valves 5, which
seat by gravity, and by the pressure of the
Said
drain-cocks and their valves are of ordinary 85
and well-known construction and need not,
therefore, be described in detail. Arranged
to reciprocate in suitable bearings 6 is a du-
plex cam consisting of a bar 7, in the upper
side. of which are formed two inclined re- go
cesses 8. The stems of the valves 5 rest on
the upper side of said bar, the arrangement
being such that when the valve-stems rest in
the inclined recesses the valves will drop by
gravity to their seats and the drain-cocks gg
will be closed; but when the valve-steimns rest
on the straight upper edge 9 of said bar the
valves will be raised and the drain-cocks
opened, thus permitting the water to drain
off from the cylinder. Pivotally connected 100
at one end to the bar or cam 7 is a connect-
ing-rod 10, the other end of which is pivoted
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to one end of a bell-crank 11, rigidly fixed
on a rock-shaft 12, journaled in suitable
bearings 18. The other end of said bell-erank
is pivoted to one end of a link 14, the oppo-
site end of which is pivoted to one arm of a
bell-érank 15, journaled in a bracket 16. The
other arm of said bell-crank is bifurcated or
forked to form a yoke having two yoke-arms
17 and 18. The numeral 20 indicates the
throttle-valve-operating lever, the said valve
being of ordinary and well-known construe-
tion and not constituting a part of my in-
vention is not illustrated herein. The outer
or free end of the throttle-valvelever isadapt-
ed to rest between the yoke-arms 17 and 18
and is arranged to have & certain amount of
play or lost motion between said yoke-arms
for the purpose hereinafter explained.

Fixed on the rock-shaft 12 is a hand-lever
21, by means of which the drain-cocks may
be operated by hand in the manuer and for
the purpose hereinafter described.

I have shown and described but one cylin-
der and its drain-cocks and mechanism for
opening and closing the latter; butit will be
understood that in this type of engiue the
arrangement of cylinder, drain-cocks, the
conuecting-rod 10, and the crank 11 will be
duplicated on the other side of the engine,
and both of said mechanisms will be operated
from the single rock-shaft 12.

The operation of the device as above de-
sceribed is as follows: Let it be assumed that
the throttle-valve lever has been pulled out
and thatthe throttle-valve(not shown)isopen,
thus admitting steam to the cylinders and
actuating the engine. All the various parts
described will then be in the position shown
in Fig. 2, the stems of valves 5 resting in the
inclined recesses 8 of the bar or cam 7,where-
by the valves are seated and the drain-cocks
closed, thus preventing the escape of steam
through thelatter. If thethrottle-valvelever
20 be pushed in to close the throtile-valve
and cut off the steam from the cylinders, it
will strike the yoke-arm 18 and oscillate the
bell-erank 15, thus raising the link 14, oscil-
lating the bell-crank 11, and giving a partial
rotation to the rock-shaft 12. The latter in
turn will draw the connecting-rods 10 rear-
ward and with them the cam-bars 7. As the
cam-bars are moved rearward the stems of the
valves ride up the inclined faces of the re-
cesses 8 onto the straight faces 9 of the cam-
bars, whereby the valves 5 are lifted from
their seats and the drain-cocks are opened
and held open to permit the water to drain
off from the cylinders. When the throttle-
lever is again pulled out to open the throttle-
valve to admit steam to the cylinders and
startthe engine, itshould be pulled outslowly,
During the initial movement of the throttle-
valve lever the latter will have a certain
amount of lost motion between the two yoke-
arms 17 and 18 and will not move the bell-
crank 15. IHence the drain-cocks will remain
temporarily open, and the steam will forcibly
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blow out any slight amount of water that may
have failed to be completely drained off, and
the cylinders will be warmed up. As the
throttle-valve lever is pulled farther out to
admit an effective pressure of steam to the
eylinders i, will engage the yoke-arm 17 and
oscillate the bell-crank 15 and through the
deseribed mechanism will move the cam-bar
into position to again allow the stems of the
valves 5 to drop into the inelined recesses 8,
thus closing the drain-cocks. As the throttle-
valve lever is pulled out to throw open the
throttle-valve it rides over and by the yoke-
arm 17, and the hand-lever 21 may then be
oscillated by hand toopen and close thedrain-
cocks independently of the throttle-valve le-
ver and drain off water that may have effected
an entrance to the cylinders through the
priming of the boiler or other causes. When
the throttle-lever is again pushed in to close
the throttle-valve, the said lever will engage
the yoke-arm 18 and open the drain-cocks in
the manner before described.

Referring to Fig. 8 of thedrawings, wherein
is shown a type of single-cylinder stationary
engine, the numeral 22 indicates the cylin-
der, 23 the steam-feed pipe, and 24 the cas-
ing, in which is located the throttle-valve for
controlling the admission of steam to the cyl-
inder, all being of ordinary and well-known
construction. Thethrottle-valve in the pres-
ent instanceis conventionally shown as being
of the well-known compression type, and on
its stem 25 is fixed a sleeve 26, provided at
jts opposite ends with flanges 27 and 28. Dis-
posed between said flanges is the upper end
of a lever 29, that is pivoted intermediate its
ends to a fixed support 30, and to the lower
end of said lever is pivotally connected one
end of a connecting-rod 31. The numeral 32
indicates the drain - cocks communicating
with the opposite ends of the cylinder, said
drain-cocks being provided with rotary valves
33, of ordinary and well-known construetion,
and the stems of said valves have fixed there-
on links 34, which are pivotally connected to
the conneeting-rod 31. Inpracticetheflanges
27 and 28 on the sleeve 26 are arranged at
such distance apart that the end of the lever
29 will have a certain amount of lost motion
or play therein without being moved by said
flanges as the throttle-valve is moved in and
out. The operation of this arrangement of
my invention is as follows: Let it beassumed
that the throttle-valve is closed, shutting off
the steam from the cylinder. The valves 33
will then be open, permitting the water to
drain off from the ¢ylinder through thedrain-
eocks. In starting up the engine the stem 25
of the throttle-valve is turned but slightly,
thus admitting but a small volume of steam
to the eylinder, which operates to blow out
any water that may remain in the cylinder
or the drain-cocks and also operates to warm
up the cylinder, as the play or lost motion
which the upper end of the lever 29 has be-
tween the flanges 27 and 28 of the sleeve 26
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will permit said sleeve tomove outward with
the throttle-valve stem a certain distance
withont moving said lever, and hence without
turning the drain-cock valves. Asthevalve-
stem is moved farther outward, however, to
open the throttle-valve wider and admit an
effective working pressure of steam to the
eylinder the flange 27 will engage the upper
end of the lever 29 and move it in the di-
rection of the arrow 1, thus throwing the
opposite end of said lever, and with iv the
connecting-rod 31, in the opposite direction
and through the medium of the links 34
turning the valves 33 in a direction to close
the drain-cocks 82. The drain-cocks will re-
main closed as long as the throttle-valve re-
mainsopen; but when the throttle-valve stem
is turned in the proper direction to close the
throttle - valve and shut off ‘the steam the
flange 28 will engage the upper end of the le-
ver 29 and move it in the direction of the ar-
row 2 and through the medium of the de-
seribed ecnnections will turn the valves 33 in

a direction to open the drain-cocks and per-

mit the water to drain off from from the eyl-
inder. .

Ihave shown myinvention embodied in two
of its simplest forms; but I do not wish to be
understood as confining myself to the mech-
anism shown and described for actuating the
drain-cock valves,as other mechanism may be
employed which will be actuated by the throt-
tle-valve for opening and closing the drain-
cocks. Neither do I wish it to be understood
that I confine the invention to the two types
of engines shown, as I purpose to apply it to
every known type of steam-engine wherein its
employment may prove useful or desirable.

Having described my invention, what I
claim is— . )

1. In asteam-engine, the combination with
the engine-cylinder and its drain-cocks, of the
throtsle-valve lever, and means operated by
the movement of said lever for automatically
opening the drain-cocks when the throttle-
valve is closed and for closing the drain-cocks
when the throttle-valve is opened, substan-
tially as described.

2. In a steam-engine, the combination with
the engine-cylinder and its drain-cocks, of the
throttle-valve lever, and means positively op-
erated by the movement of said lever for au-
tomatically controlling both the drain-cocks
simultaneously, substantially as deseribed.

3. In a steam-engine, the combination with
the engine-cylinder and its drain-cocks, of the
throttle-valve-operating lever, means actu-

" ated by the said lever for automatically open-
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ing and closing the drain-cocks, and means
for delaying the closing movement of the
drain-cocks during the initial opening move-
ment of the throttle-valve lever, substan-
tially as described.

4. In a steam-engine, the combination with
theengine-cylinder and its drain-cocks, of the
throttle-valve lever, means positively actu-
ated by the movement of said lever for auto-

3

matically opening and closing the drain-coeks,
and means for operating the drain-cocks by
handindependently of the throttle-valve when
the latter is open, substantially as described.

5. In a steam-engine, the combination with
theengine-cylinder and its drain-cocks, of the
throttle-valve lever, means operated by the
said lever for automatically opening and clos-
ing the draiu-cocks, and means for establish-
ing lost motion between the throttle-valve le-
ver and the drain-cock-actuating mechanism
during the initial opening movement of the
throttle - valve lever, substantially as de-
seribed and for the purpose specified.

6. In a steam-engine, the combination with

theengine-cylinder and its drain-cocks, of the
throttle-valve-actuating mechanism, and le-
ver connections between the valve-operating
mechanism and the drain-cocks so constructed
and arranged that when the throttle-valve-
operating mechanism is actuated to open the
throttle-valve the drain-cocks will be closed,
and when the throttle-valve-operating mech-
anism is operated to close the throttle-valve
the drain-cocks will be open, substantially as
described.

7. In a steam-engine, the combination with
theengine-cylinder and its drain-cocks, of the
throtile-valve-operating lever,a reciprocating
bar having cam-faces arranged to engage the
stems of the drain-cock valves, and mechan-
ism operated by the throttle-valve lever for
raising and lowering the drain-cock valves
and thereby opening and closing the drain-
cocks, substantially as described. |

8. In asteam-engine, the combination with
the engine-cylinder and its drain-cocks, of
the throttle-valve-operating lever, means for
operating the drain-cocks, pivoted yoke-arms
arranged to engage the opposite sides of said
throttle-valve lever, and mechanism actuated
by the oscillating movement of said yoke-
arms for actuating the said drain-cock-oper-
ating meaus, substantially as described.

9. In a steam-engine, the combination with
the engine-cylinder and its drain-cocks, of
the throttle-valve-operating lever, a recipro-
cating bar having cam-faces arranged to en-
gage the stems of the drain-cock valves, piv-
oted yoke-arins arranged to engage the oppo-
site sides of said throttle-valve lever, said le-
ver having a limited play or lost motion be-
tween said yoke-arms, and mechanism actu-
ated by the oscillating movement of said
yoke-arms for reciprocating the said bar to
raise and lower the drain-cock valves, sub-
stantially as described and for the purpose
specified.

10. Inasteam-engine, the combination with
the engine-cylinder and its drain-cocks, of
the throttle-valve-operating lever, a recipro-
cating bar having cam-faces arranged to en-
gage the stems of the drain-cock valves, piv-
oted yoke-arms arranged to engage the oppo-
site sides of said throttle-valve lever, a rock-
shaft, a crank on said rock-shaft, a rod con-
necting said crank to the reciprocating cam-
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bar, and means actuated by the osecillating
movement of the pivoted yoke-arms for rock-
ingsaid rock-shaft,substantially as deseribed.

11. In a steam-engine, the combination with
the engine-cylinders and their drain-cocks,
of the throttle-valve-operating lever, recip-
rocating bars each having two inclined re-
cesses formed in its upper edge adapted to be
engaged by the stems of the drain-cock valves,
pivoted yoke-arms arranged to engage the op-
posite sides of said throttle-valve lever, a
rock-shaft, eranks on said rock-shaft, rods
connecting the eranks to the reciprocating
bars, and means actuated by the oscillating
movemnent of the pivoted yoke-arms for rock-
ingsaid rock-shaft,substantially asdescribed.

12. Inasteam-engine, the combination with
the engine-cylinder and its drain-cock, of the
throttle-valve-operating lever, a reciprocat-
ing bar having two inclined recesses formed
in its upper edge adapted to be engaged by

" the stems of the drain-cock valves, pivoted

25

yoke-arms arranged to engage the opposite
sides of said throttle-valve lever, said lever
having a limited play or lost motion between
the yoke-arms, a rock-shaft, cranks on the
rock-shaft, rods connecting said cranks with
the reciprocating bars, means actuated by

665,640

the oscillating movement of the pivoted yoke-
arms for rocking said rock-shaft, and a hand-
lever fixed on the rock-shaft, substantially
as described and for the purpose specified.
13. In asteam-engine, the combination with
the engine-cylinder and its drain-cocks, and
means for actuating the latter, of the throt-
tle-valve lever, and mechanism lying in the
path-of movement of said lever so as tobe en-
gaged and actuated by the opening and clos-
ing movement thereof, and a connection be-

tween said drain-cock-actuating means, and

said mechanism, substantially as deseribed.

14. In asteam-engine, the combination with
the engine-cylinder and its drain-cocks, of
the throttle-valve lever, and means for posi-
tively actuating said drain-cocks by the move-
ment of said lever, a part of said means be-
ing arranged in the path of movementof the
throttle-valve lever so as to be engaged and
moved thereby, for the purpose specified.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses.

CHAS. E. KEMP.

Witnesses:

CLARENCE M. KEwmP,
WM. H. VAN HORN.
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