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-- Applmatmn ﬁled Seytember 27, 1892. Serial No. 44'7 086. (No mndel)

To all whom azﬁ Mt J concern:
Beitknownthatl, FRANZ MARKGRAF‘ autl-

zen of the United States, and a resu:leut of

New York city, in the countyand State of New
York, have invented a new-and Improved Au-
tomatle Cut-Off Valve, of which the following

18 a tull, ¢lear, and exact descri ption.
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My 1nvent1on relatesto 1mprovement& inau-

tomatic cut off valves for steam engin es, and_-
particularly to such engines as employ a main
slide valve for the eontrol of steam passmn* to

the cylinder.

The object of my 1nvent10n is to plonde a
simple and reliable cut off Valve mechanism,
and cut off valve that will be contained en~

tirely within the steam chest wherein the maln_'_
slide valve is located, and that will act in uni-
- son with sald main shde valve for the- €co-
nomical transmission of steam to the engine
‘cylinder, and furthermore, that will be auto-'
'ma.tlcally controlled by the same means that
- controls the flow of steam to the mam shde'=

valve of the engine.

To these ends my invention G(}llblbtb in the'
construction and combination of palts, as is:

hereinafter descubed fmd mdledted m t}m

claims.

Reference is to be had to the aeeompa,n} ing

- . ~drawings, forming a part of this speclﬁc&tmn
30

in which similar ﬁmues and letters of refer-

ence indicate eorrespondmn' parts in all the |

VIeWS.

Figurelisa plan view of the 1mp10vementb

applled to the main slide-valve of a steam-
engine, the cylinder and steam-chest being

‘shown, the id of the chest being removed toi
- expose the novel details of construetion that
Kig. 2 1s a sec-

are located within the chest. |
tional side view of the steam-cylinder, valve-

chest, main Slldﬁ“Vah’E‘, and a partly sectional
SIde view of the cut-o
- ing-gear taken on the line 2 2 in Fig. 1; and
Flg EY is a transverse sectional view of the cyl-

f valve and its operat-

~inder and steain-chest, showing an end view
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of the main slide- valve, and also of the cut-off

Ya,lve and its operating-gear.

The improvement is applledble'to vertical

~or horizontal steam engines, and for the pur-

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 dunets cutting thmmh the

valve seat produce two spaced steam ports for

‘the entrance of live steam, which is conducted
by the passages or duets 12 to each end of the-
cylinderas is usnalinthis type of engine.
exhaust port 11* is formed between the llve
steam ports in the valve seat. -

An

| and thS 2 valve seat 11 fm med on its upper'_ "
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The steam chest 13, which 1s 1ectmwulm in-

moved by the valve stem 142, back and forth

The steam chest ismade of suuh a height as

will adapt it to contain the main vaﬂve, the
cut off valve, and the novel mechanism for
moving the latter, and as 18 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

closes the valveseat 11 and hasaproper cleat-_ |
ance therefrom at edeh end to allow the 112}&1'11.
slide valve 14 to have a correct travel as 1t 1s

in the steam chest, said Valve stem being act-

___:uated by suitable mechanism (not shown) as
this 1s not needed to expla,m the improve-
jmentf-’% -

°
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thelid a steam inlet branch pipel3®isformed
or secured which taps the cavity of the chest

to supply steam thereto.

The main slide valve 14: 13 furmshud mth a,

11ve steam duect 14* and an exhauast cawty 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
18 ends, extended of a proper width across

the valve face and parallel with its ends and
also with each other. Thespace 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 altelnatelv |

“cover one of the live steam ports in the valve

seat and the exhaust port 11* for the escape of
exhaust steam from the cylmder |
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On the upper face of the main slide valve

14, which is made true and preferably parallel

15, is placed, this valve beuw designed to

'partly or entirely cover the smole transverse

w1th the lower face thereon,the cut off valve

I0GC

steam port 14¢ that is Vertlcally formed and

extends thwun‘h the top surface of .the main

valve down 1nto the steam duct 14“' at a point
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about central between the ends of said steam 1
- duet, thus providing a steam induction 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
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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 pivotéd at their 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. B

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 Ifig. 2, the upper edges of the toes

17* are sloped toincline them toward the ends

of the valve chest.,

Therearetwosimilar transversespringsup-
porting rods 13, secured across the ends of the
main slide valve 14, whereon the coiled springs
19, are mounted, two of said springs being fur-

nished foreach rod, and as most clearly shown
in Iig. 8, the ends of each pairof springsthat
are nearest the transverse center of the main
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 19, are caused to press forecibly against

sald 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 steamn port 14c.
Twosimilartripping shafts20,arejournaled

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

sald shafts being extended through a stuffing
box 20* and a proper distance outside of the
latter, as shown in Fig. 3.

There is a clutech hub 21, loosely mounted
on each shaft 20, near its center within the

chest 13, and on said shafts mating cluteh
hubs 22, are placed and adapted for fixture
by set screws or equivalent means, these lat-
ter named hunbs serving to hold the hubs 21,
at any desired pointof rotatable adjustment.
The hubs 21, are each provided with an arm

21%, which arms project over the toes 17> and

~ have hooks of properlength downwardly pro-

jected from their ends to engage with said

toes, as will be further explained.

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

adjustably secured with a set scirew, 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
i 20, a spiral spring 24, is mounted and has its

ends interlocked with the hubs named as
shown in IFigs. 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 limit 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
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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, | |
The operation of the improved cut off valve
and its gearisasfollows: The mainslide valve
being actuated by suitable mechanism not
shown, so as to reciprocate for the alternate
admission of steam at one end of the e¢ylinder,

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, 1s moving, this rocking movement in the

arms, being produced by their momentaryand

successive detention while their toes 17* are
engaged with the hooks of the tripping arms
21%, the bubs of the upright rock arms 17, be-

Ing moved along with the main slide valve.

The sliding 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
14° that Jeads 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
aegree of latching contact had by the hooks
on tripping arms 21%, with the toes 17 as it
will be evident that the more cateh said hooks
have on the toes, the greater will be the rock-

1ng 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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be produced for the economical and auto-

matic regulation of steam supply to the cyl—'.
inder of the engine. = |
‘The end pertmn of the tilppmﬂ‘ shaft 20
~ that.projects outside of the steam-chest is pro-

vided for effecting a workmfr connection be-

tween a ﬂ'overnorthat may be of any preferred

10

malke, the action of the governor being de-

signed to control the sliding movement of the
eut off valve tthU”‘h ‘the hnks 16 1f this IS_

- destred.

| 1:.'5.

20
| havmfr an arched steam duet, an induction

25

.30

Having thus described my 1nvent10n 1

claim as new and dec:lre to secure by I.etters-

Paten {—

- The combination with a main shde valve
. havmg a live steam duet, of a cut off valve

that is spring pressed to cover the inlet to
said duet, substantially as deseribed. g
2. The combmatmn with amaln Shde valve

port at the top of said valve entennﬂ'tne live
steam duct, and an exhaust eavity between
lower ends ot 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 the springs, sub-
- stantially as desecribed.

3. The: combination with a main shde Vcl,lv

having a live steam duct, of a cut off valve &
havmﬂ' transverse wings at its ends, and

" springs pressing on the ends of said wings to
- cause the cut off valve to cover the mlet port
" of said live steam duet, substantlally as de-
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o shde 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
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Serlbed
. The camblnatwn with an 111(31056d main

main slide valve, and mechanism within the

inclosure of the main valve that is adapted
fo produce a reciprocation of the cut ofi valve
substan-

for nncovering the port it controls,
llc’tlly as debcxlbed

The combmatlon w1t11 a ¢ylinder, a steam
Lhest a main slide valve, and a rod &dapted_

to reciprocate the main valve, of a cut off valve

arranged to slide over a steam induection port |

in the main slide valve, and mechanism en-
tirely within the stéam chest that is adapted

" to dltematelv remove the cut off leve from |

determined extent, substantially as desu-lbed

an mtermaﬂhate_exhausl} port of a slidable
valve having an arched steam duct in it, the

ports. of whmh are adapted to alternately reg-.

6. The cmnblnatlon with a cylinder, a valve
seat thereon having two live’steam ports and

A entlcal reﬂulatlon of the cut off valve may | over the mduetmn port atits side edges a pre-

ister with one of the live steam ports in the_ ”

| valve seat, an intervening exhaust cavity in
the main valve, an mductlon steam port ex-

tending from the top of the main slide valve

{into the arched steam duet, and a cut off valve
‘arranged toalternately open and close the said
.mduetwn steam port from either side edge of
said port, substantially as deseribed.

7. In a steam supply valve mechanism for

a2 steam en gine,the combma,tmn with the main

slide va,lve in tne engine steam chest and hav-
ing a vertical steam induction port, a curved
steam duct intersected by the induction port,
and an exhaust cavity intervening the steam

duct ends, of aslidable cut off valve in I-form

which is adapted to control the entrance of
steaminto theindaction port, and cut off valve

gear located entlrely within the steam chest

6o
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and arranged to receive motion from the re-

'clproea,tmw movement of the mam siide valve
substantially as described.

3. In a steam supply valve mebhan&m for
a steam engine, the combination with a eyl-

live steam passages that mtersect said valv

| seat, and an exhaust port between the live
-steam passwﬂ'es of a main slide valve adapted_
| to reciprocate and. having live steam ports |
within it, a steam mductlon port, and an ex~-

haust cawtv a cut off valve slidable on the
main valve over the steam induction port, and

a cut off valve gear mthm the steam chest,

comprising two rock arms upright on the main
valve near its ends, and having toes on their

..'upper ends, spring pressed deustable trip-
ping arms having hooks that are arra,nfred to
95

adapted to press oppositely on guide wings =
that are parts of the cut off mlve, substanw'
.tmllv as deseribed. -

pull on the toes of the roclk arms, and springs

| I‘RANA "\IARRGRAF
Wltnesses

THOMAS J. RUSII |

HYMAN LEVY. |
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‘inder, & steam chest, a valve seat, having two |

90
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