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CUT=-0OFF VALVE.
EPECIFICATION forming part of Letters Patent No, 541,772, dated June 25, 1895.
Application filed September 27, 1892, Serial No. 447,088, - (No model.)

and has a valve seat 11, formed on its upper

To all whom it may concern:

Beitknown thatl, FRANZ MARKGRAF, a citi-
zen of the United States, and a resident of
New Yorkeity, in the county and State of New
York, have invented a newand Improved Au-
tomatic Cut-Off Valve, of which the following
is a full, clear, and exact description.

My invention relatestoimprovementsinau-
tomatic cut off valves for steam engines, and
particularly to suchengines as employ a main

‘slide valve for the control of steam passing to

the eylinder.

The object of my invention is to provide a
simple and reliable cut off valve mechanism,
and cut off valve that will be contained en-
tirely within the steam chest wherein the main
slide valve is located, and that will act in uni-
son with said main slide valve for the ‘éco-
nomical transmission of steam to the engine
cylinder, and furthermore, that will be auto-

‘matically controlled by the same means that

controls the flow of steam to the main slide
valve of the engine.

To these ends my invention consists in the

construction and combination of parts, as is
hereinafter deseribed and indieated in the
claims. : .

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar figures and letters of refer-
ence indicate corresponding parts in all the
views. -

Figure 1 is a plan view of the improvements
applied to the main slide-valve of a steam-
engine, the cylinder and steam-chest being
shown, the lid of the chest being removed to

. expose the novel details of construction that
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are located within the chest. Fig. 2 is a sec-
tional side view of the steam-cylinder, valve-
chest, main slide-valve, and a partly sectional
side view of the cut-off valve and its operat-
ing-gear taken on the line 2 2 in Fig. 1; and
Fig. 3is a transverse sectional view of the cyl-
inder and steam-chest, showing an end view
of the main slide-valve, and also of the cut-oft
valve and its operating-gear.

The improvement is applicable to vertical

" or horizontal steam engines, and for the pur-
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pose of illustrating its application, is repre-
sented in the drawings as connected with a
steam cylinder that is disposed horizontally.

The steam cylinder 10 is of ordinary make

side into which the steam ducts 12, are ex-
tended.” The said duets cntting through the
valve seat producetwo spaced steam ports for
the entrance of live steain, which is conducted

by the passages or diicts 12, to each end of the-

eylinderasis usualinthistypeof engine. An
exhatst port 11 is formed between the live
steam ports in the valve seat.

The steam chest 13, which is rectangularin-
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closes the valveseat 11, and hasa proper clear- -

ance therefrom at each end to allow the main
slide valve 14 to have a correct travel as it is
moved by the valve stem 14% back and forth
in the steam chest, said valve stem being act-
uated by suitable mechanism (not shown) as
this is not needed to explain the improve-
ments. : ‘

The steam chest is made of such a height as
will adapt it to contain the main valve, the
cut off valve, and the novel mechanism for
moving the latter, and as is shown in Figs. 2
and 3, the chest 13 is sealed by a lid 13* when
the steam engine is in working order, and on
the 1id a steam inlet branch pipe 18®is formed
or secured which taps the cavity of the chest
to supply steam thereto.

The main slide valve 14is furnished with a
live steam duct 14* and an exhaust eavity 14,
the duct being curved so as to arch over the
cavity 14* and have its terminals that cut
through the working face of the valve near
its ends, extended of a proper width across
the valve face and parallel with its ends and
also with each other. The space between the
steam ports in the main slide valve is of such
an extent that by giving the main valve a
proper reciprocation, the said ports will alter-

nately cover the nearest live steam ports in~

the valve seat, and in like manner the ex-
haust cavity in the valve 14 will alternately

cover one of the live steam ports in the valve

seat and the exhaust port 11* for the escape of
exhaust steam from the cylinder,

On the upper face of the main slide valve
14, which is made true and preferably parallel
with the lower face thereon, the cut off valve
15, is placed, this valve being designed to

partly or entirely cover the single transverse

steam port 14°, that is vertiecally formed and
extends through the top surface of the main
valve down into the steam duet 14*, at a point
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about central between the ends of said steam
duet, thos providing a steam induetion port
that communicates with the space inclosed by
the steam chest.

The body of the valve 15 is made parallel
on the side edges, and at its ends two guide
wings 15* are formed or secured, these being
equally projected at each side of the valve
body and at right angles therewith, and if de-
sired,the guide wings may be caused to loosely
engage vertical ribs 14 that are formed on the
main slide valve along its side edges, which
arrangement of parts will insure the correct
adjustment of the cut off valve with regard to
the port 14¢, that it is to control.

The cut off valve 15, is loosely connected by
the links 16, with’ the upright rock arms 17,
the latter being pivoteéd attheir lower ends on
the main slide valve, preferably by means of
pintle bolts that loosely engage the perforated
hubs of the rock arms, and are secured in par-
allel ears which are projections from the main
slide valve. :

The rock arms 17, are each furnished with
a lateh toe 17* that projects above the pivotal
connection of the links 16, with said arms and
as shown in Fig. 2, the upper edges of the toes
17* are sloped toincline them toward the ends
of the valve chest.

Therearetwosimilar transversespring sup-
porting rods 18, secured across the ends of the
mainslide valve 14, whereon the coiled springs
19, are mounted, two of said springs being fur-
nished for each rod, and as most clearly shown
in Fig. 3, the ends of each pairof springsthat
are nearest the transverse center of the mmain
slide valve, are bent so as to interlock with
the top of said valve, while the longer end
portions of the coiled springs that are oppo-
site the ends of the wings 15* of the cut off
valve 15; are caused to press forcibly against
said ends of the wings. The strength of all
the springs 19 should be equal, which will
adaptthem to elastically hold the cut off valve
15, centered over the stean port 14¢,

Twosimilar tripping shafts 20,are journaled
at their ends in the side walls of the steam
chest near its ends, and parallel with the
steam ports in the main valve seat 11, one of
said shafts being extended through a stuffing
box 20* and a proper distance outside of the
latter, as shown in Fig. 3.

There is a clutch hub 21, loosely mounted
on each shaft 20, near its center within the
chest 13, and on said shafts mating clutch
hubs 22, are placed and adapted for fixture
by set screws or equivalent means, these lat-
ter named hnbs serving to hold the hubs 21,
at any desired point of rotatable adjustment.
The bubs 21, are each provided with an arm
21*, which arms project over the toes 17* and
have hooks of properlength downwardly pro-
jécted from their ends to engage with said
toes, as will be further explained.

On the tripping shafts 20, at one end of
each shaft, a locking hub 23, is mounted and

adjustably secured with a set screw, the said
hubs each having a shoulder produced on the
end that is facing the end of the center hub
21, and between the hubs 21, 23 on each shaft
20, a spiral spring 24, is mounted and has its
ends interlocked with the hubs named as
shown in Figs. 1 and 3.

The pitch of the coils in the springs 24,
adapt their ends which have interlocking en-
gagement with the center hubs 21, to press
the arms 21, downwardly and to limi¢ this de-
pression to a predetermined degree, there is
a check lever 25 provided for each tripping
shaft, these levers that are mounted and se-
cured on end portions of the shaft which are
opposite from those engaged Dby the locking
hubs 23, having a sufficient length to be
tightly connected together, one lever having
its end slotted longitudinally as represented
at 25* in Fig. 2, so that the pivot bolt which
connects the levers will be permitted to slide
in the slot, and allow the center hubs 21, to
be revolubly moved and secured on the trip-
ping shafts, and thus effect a proper adjust-
ment of the tripping arms21*, toward or from
the toes 172,
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The operation of the improved cut off valve

and its gearisasfollows: The main slide valve
being actuated by suitable mechanism not
shown, so as to reciprocate for the alternate
admission of steam at one end of the eylinder,
and exhaustion of steam from the other end
of said eylinder, it will be seen that the travel
of the main slide valve will cause the upright
arms 17 to alternately rock in a direction op-
posite to that in which the main slide valve
14, is moving, this rocking movement in the
arms, being produced by their momentary and
successive detention while their toes 17* are
engaged with the hooks of the tripping arms
21%, the hubs of the upright rock arms 17, be-
ing moved along with the main slide valve.
Thesliding motion communiecated to the main
valve 14, quickly overcomes the lap of the cut
off valve 15, and it is caused to open the port
i4% that leads into the steam duct 14*, and at
this instant the steam duct has one of its ends

in communication with a live steam port in

the main valve seat 11, whereby steam is in-
ducted in graduated volume from the steam
chest into the eylinderateach end alternately.
The extent of the rocking movement given to
the arms 17, is determined by the “hold” or
degree of latching contact had by the hooks
on tripping arms 21%, with the toes 17* as it
will be evident that the more catehsaid hooks
have on the toes, the greater will be the rock-

‘ing movement of the upright arms 17, and it

will also be apparent that the opening of the
steam inlet port 14° and its closure will be
timed and controlled entirely by the degree
of latching contact had between the hooked
arms 21° and tees 17*; and as there-is ample
provision made for the correct adjustment of
the tripping arms, by means of the adjustable
hubs 22, locking hubs 23 and check levers 24,
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a critieal regulation of the cut off valve may

be produced for the economical and auto-
matic regulation of steam supply to the eyl-
inder of the engine.

The end portxon of -the tripping shaft 20,

. that projects outside of the steam-chest is pro-
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vided for effecting a working connection be-
tween agovernor that may be of any preferred
malke, the action of the governor being de-
signed to control the sliding movement of the
eut off valve through-the ]mks 16 if this is
desired.’

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination with a main slide valve

having alive steam duet, of a cut off valve
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that is spring pressed to cover the inlet to
said duet, substantially as described.

2. Thecombination with a main slide valve
having an arched steam duct, an induction
port at the top of said valve entering the live
steam duct, and an exhaust cavity between
lower ends of the duct, of a cut off valve that
is spring pressed to cover the induction port,
and a cut off valve actuating device, that
moves it against the stress of thesprings, sub-
stantially as deseribed.

3. The-combination with a main slide valve
having a live steam duet, of a cut off valve
having transverse wings at its ends, and
springs pressing on the ends of said wings to
cause the cut off valve to cover the inlet port

" of said live steam duct, substantially as de-

35

40

45

50

seribed.

4. The combination with an inclosed main
slide valve, and means to move said valve, of
a cut off valve slidably mounted on the main
valve to.control a live steam passage in said
main slide valve, and mechanism within the
inelosure of the main valve that is adapted
to produce a reciprocation of the cut off valve
for nneovering the port it controls, substan—
ual]y as descubed

The combination witha ey hndel, a steam
chest, a main slide valve, and a rod adapted
toreciprocate the main valve, of a cut off valve
arranged to slide over a steam induetion port
in the main slide valve, and mechanism en-
tirely within the steam chest that is adapted

" to alternately remove the cut off valve from

over theinduection port atits side edges a pre-
determined extent, substantially as deseribed.

6. The combination with a cylinder, a valve
seat thereon having two live steam ports and
an intermediate exhaust port of a slidable
valve having an arched steam.duet in it,the
ports of which are adaptedto alternately reg-
ister with one of the live steam portsin the
valve seat, an intervening exhaust cavity in
the main.valve, an induction steam port ex-
tending from the top of the main slide valve
into the arched steam daet, and a cut off valve
arranged toalternately open and close the said
induction steam port from either side edge of
said port, substantially as deseribed.

7. In a steam supply valve mechanism for
asteam engine, the combination with the main
slide valvein the engine steam chest and hav-
ing a vertical steam induection port, a curved
steam duet intersected by the mductmn port,
and an exhaust cavity intervening the steam
duet ends, of aslidable cut off valve in I-form
which is adapted to control the entrance of
steaminto theinduactionport, and cut off valve
gear located entirely within the steam chest
and arranged to receive motion from the.re-
clprocatmw movemernt of the main siide Valve
substantially as described. '

8. In a steam supply valve mechansim for
a steam engine, the combination with a cyl-

inder, a steam chest, a valve seat, having two

live steam passages that intersect said valve
seat, and an exbaust port between the live
steam passages, of a main slide valve adapted
to reciprocate and having live steam ports
within it, a steam induction port, and an ex-
haust cav1tv a cut off valve slidable on the
main valve over the steam induction port, and
a cut off valve gear within the steam chest,
comprising two rock arms upright on the main
valve near its ends, and having toes on their
upper ends, spring pressed adjustalle trip-
ping arms having hooks that are arranged to
pull on the toes of the rock arms, and springs
adapted to press oppositely on guide wings
that are parts of the eut off Valve, substan-
tially as deseribed. X
FRANZ MARKGRAT.

Wltnesses:
Tromas J. Rusg,
HymaAN LEVY,
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