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UNITED STATES PA [‘ENT OFFICE. _.
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Ta all whom zzﬁ ma,y conre? e
Be it known that I, DAVID A DECROW, a

‘citizen of the United States residing at Locl{- |
‘port, in the county of Nlacra,ra, and State- of
New York, have invented new and useful Im-
- provementsm Valve Mechanism of Steam-En-
- gines, of whleh the followmo* is a spemﬁca'
tion.
. This inv entlon 1ela‘res to the valve mech-
anism of steam engines, and particularly to
" the valve mechanism of that class of steam

 engines known as “liberating-cut oft.”

The object of this invention 18 the provls-

”'"1011 of mechamsm for controlling the cut-off

devices whereby a range of cut-off may be ob-

. tained extending from a point at the begin-
ning of the stroke to any point throughout-

- the entlre or full stroke of the engine.

- 20

‘With this objectin view the 1nventlon eon-

sists 'substantially in the construection, com-
binations, location and relatwe a,rrangement

- of parts, all as shown in the accompanying

drawings, as more fully hereinafter set forth,

and finally pomted out in the appended-

-elaims.
“In the dl&WIHﬂ'S qurel 1S a detall view in.

~front elevation of mechamsm embodylnﬂ' the

. principles of my invention.
- view of the construction shown in Flg 1. |
'3 is a detail view in side elevation of the piv- |

40

‘Fig. 2 18 a plan

. oted latches detached from the valve stem.

Fig. 4 is a detail view in front elevatmn of
| -'-._Lhe latches, as shown in Fig. 3. Fig. 5is a

~ detail view in front elevatmn of the « knock-

35
~ first part of the stroke of the engine.

off” arm for releasing the valve durmﬂ* the
FIU‘ 6

' ~ is a detail view in plan of the 0011%1:1 action
~shown in Fig. 5. Fig. 7 is ‘a’ detail view in

40

- stroke of the engine.

front elevatlon of the knock-off arm for re-
leasing the valve during the last part of the
Flﬂ 8 18 a detail view
in plan of the eoustmcblon shown in Fig. 7.

‘Fig.9 is a viewin end elevation of the knoek-—
'oﬁ arm shown in Figs. 7 and 8. Fig.10is a_
g general view in front elevation shomnﬂ* my
1mpmved valve liberating and-cut-off meeh-
anism, as applied toa vertlca,l steam cylinder.

Referrmg to the drawings, wherein the

 same reference sign is used to deswnate the

so

same part wherever it oceurs throuwhout the

~ severalviews, 1 demgna,tes theinlet valve stem.
Sultably mounted on. valve stem 1 IS an m'm

Flg :

| Stem 1.

pin from turning therein.
‘on the outer or pro;[eetmtr end of

'3 ig disengaged from the dash pot arm
‘the rockmfr motmn imparted to the valve mo-
8o

when the primary lateh 8 is disengaged from
the pin 4 a rotary or rocking motlon of valve
stem 1 is effected independently of the mo- |

| wded w1th a cam pro,]ectmn 16

il

2 the hub of wlnch may be secured to th@

v&lve stem in any suitable way, as by a pin,-
'_splme, key or set-screw, whereby when said

.'55'.

arm is rocked the valve stem will be rotated

in its bearings 28. To the free end of arms

2 are smtably Journaled the dash pots 19, 20 |
‘1n the usual way.

‘The valve motion i8 dI‘l'iTF'lil tlnouﬂ‘h au ar m

'6'-31.

5,the hub of which isloosely sleeved on valve

Cast with drwmﬂ* arm 5 and hub 29,

or otherwise suitably secar ed theleto to mck. |

therewith, is an arm, 6, bored transvelsely at
‘the outer f1 ee end thewof to receive &
Said pin 1s rigidly secured in the bore through

arm 6:1In’' any suitable way to prevent: S&;ld

therearound as a pivot is a bell erank lever 3,
one arm of*which constitutes what I ecall the

pin 7.

Loosely mounted
pin 7 to rock

primary latch, and is formed with a hook por-

tion adapted m engage the squared portion

of the dash pot arm pin 4, and to be disen-

‘gaged therefrom, as oceasion requires, as will
| more fully heremafter appear.

75

- It will be.seen that when the primary lateh |

pin 4,

tion dlwlnn' arm 5 will not effect 3 rotation

of valve stem 1, ma,smueh as said duvmn* arm

S&Id primar y latch engages the dash pot arm

pin 4 any rocking motion imparted to the
driving arm 5 will effect a rocking of the
valve stem 1 through hub 29, arm 6, pin 7,

bell crank shaped levm 3 and arm 2, the lat-

ter being rigidly mounted on the valve stem,

as a.bove explamed It is also apparent that

tion of driving arm 5 through dash pots 19,

20 and arm 2, thus eﬁectmﬂ' a closing of the
valve and the consequent Cllttlllﬂ'-()ff of the

steam supply.

Numelal 8 designates what I temi the pri-
mary knock-off arm. (See Figs. 5 and 6.)

stem 1. The hub of the sleeve thereof is pro-

90
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- I will now descube the mechamsm fo1 au-
tomatically tripping latch 3 to effect the dis-
engagement thereof with pin 4. -

[C}b o
This arm is loosely sleeved to rock uponvalve

Thle_outel



. '_'54.::1

- This arm 9 I designate the secondary knoek-

. off arm and is p10v1ded on the hub thereof
with a cam projection 17, having an inclined -
face, as shown, (see. Flgs 7, 8 and 9,) and is
“also suitably constructed . at the outer free |
end thereof to receive suitable opera,tmﬂ' con-

10

13

- foreed out of enn*a,ﬂ'ement with pin 4 at the |
In mder to keep the mlp lateh |
in pOSlthIl to be engaged by said cams and
- normally in position to engage pin 4 on the
dash pot arm, 1 sultably mount in arm 6 a |

20

to receive suitable Opera,tmﬂ' mechanisms
presently to be described. Also suitably.

sleeved to rock upon valve stem 1 is the hub

of an arm 9, the arm 9 projecting in a direc-

tion OppOSltB tothatin which arm 8 projects.

nections presently to be deseribed. Onearm

of the bell crank levercons_tltutmﬂ' the trip
latch 3 1s arranged in position to be engaged
by cams 16 and 17, whereby the other arm of

the said trip latch having the hook may be

proper time.

- pin 12 rigidly held in said arm 6 but capable

s

of rotary adjustment by means of nut 30.
The freeend of said boltissplitand mounted
in the split thereof is a strong leaf spring in.

- position to ennigage the inner fa(,e of the rear-

wardly projecting arm of the latch 38 and

. press the same yieldingly into position to be

engaged by the same camsasaboveexplained.

__ The rotmy adjustment of pin 12 serves to

. regulate the tension of spring 10. Pivotally

35

lateh 13 18 held in position by means of a flat |
spring 19, secured to the front edge of said
arm of the latch, which spring serves not
only as a stop f01 said secondary lateh, but
- permits the same to be rocked aboutits pivot
- against a yielding resistance.

40

Liung upon the rear face of the arm of bell

crank latch 3 is what I designate the second-

ary latch 13 pivoted to swing in a direction
~parallel fo the length of the pivot of said

latch 3, upon a pivot pin 14. The secondary

"The end of

said secondary latch is provided with a toe,

as shown (see Fig. 3) which projects beyond

the front edge of said primary lateh in posi-
tion to be enﬂ*awed by the inclined face of

cam 17 when the secondary knock-off arm is

‘moved in one direction, whereby the smd pin
is rocked upon its pwot and the cam permit-
“ted to pass the same, as Wlll more. fully here-_

inafter appear.

: 55

bo

In the form shown in Flg 10 I prowde two

sets of valve mechanisms as above deseribed,

and the outer-ends of each pair of primary

“knock-off arms 8 are connected by a rod 22.

Similarly each pair of secondar y knock-off
arms 9 are connected by a rod 21..  The. posi-

tion of one pair of knock-off armsis reversed

relatively to the position of the other pair,and
consequently rods 21 and 22 cross each other.

At the point 23, where said rods cross each

-other they are pwoted together. -
geen from this construction that when one of :

the knock-off arms is moved in one direction

- the secondary arm of the same pair is simul-

‘taneously moved in the opposite :direcbion,

It will be

; 526,484 -

movement equally and.sim ultdneously moved

| in opposite diréctions and in a direction oppo-
| site respeectively to the direction in which the
arms of the first set- move, as will be readily .

understood, the movement of said arms be-
ing a rockmcr movement around valve stems

1 upon which said arms are loosely sleeved,

free end of sald arm 8 1S smtably consin ucted | while both the prlmal y and secondary knock-" o
off arms in the other set are by the same

o

‘as above described. The lower primary
knock-off arm 8 is connected in a suitable

way. throughrod 24 to the governing mechan- .

ism of the engine, whereby the rocking move-

‘ment of the knock-off arms, and hence the
'*'-trlpplnﬂ'of latch 3and the movement of valve
stems 1 are controlled by the ﬂ'overmnﬂ mech-._
anism of the engine. | | |

Referenee numeral 25 deqwuates an ordl-

'80'

'nary vertical steamn. engine; 26 and 27, tne'_- .

iexha,ust valve stems of the engine. -

Tt will be observed that there are two knock- -

The function

stroke of the_enﬂ'me and when_ 30 set that the

| valve i8 not released on the forward move-
‘ment of the valve motion the other knock-off
‘arm is provided,the function of which is that
~1n 1ts motion in the opposite direction it will
‘be in position to release the valve on the re-
tarn movement of the valve motion, the
relative position of the two knock-off arm-s-' |

off arins of each steam valve, adapted to be

‘moved in opposite directions.
of one knock-off arm is to liberate the cut-off
valve on the forward or first movement of the
‘valve motion, that is, during the first half

90
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100

being such that when one ceases to act the
other is in place to effect thehbemtmg of the

valve. -
The duvmﬂ' arm 5 has the. ordmary move-

| ‘'mentof the Corliss valve,and it moves in the
direction of arrow 252 dmmg the first half of
‘the stroke of the engine, and in the direction
of arrow 26* during the last half of the stroke
of the engine.
3 moves in unison with driving arm 5, as does
~the dash pot arm 2 when the trlp_ latch isin
"When
the driving arm 5 moves in the direction of
arrow 259 the rear face of the spring pressed
arm of triplatch 3 comes intocontact with cam

(See Fig. 1.) The trip latch

engagement with pin 4 of said arm.

,’;05""

110

.1'1'5.

projection 16 on the hub of primary knock-

off arm 8, whereby the latch 3 is disengaged
from the dash pot arm pin 4, allowing the

‘valve to be closed by the actmn of the dash
pots 19 or 20, as the case may be, the point of
the cut-off. bemg varied by the relative posi-

tion of the knock-off arm 8'as controlled by
‘thegovernor.

~If, however, primary knock-off
arm 8 has been moved by the governor to a

position that will prevent cam projection 16
from coming in contact with the rear face of

the spring _pressed_ arm of Itr1p3_ during the

knock-off

arm 9 Whleh has a simultaneous

| movement in the opposite direction relative
to primary knock-off-arm 8, has attained apo-
| 511;1011 for cam 17 of the hub thereof to come:

120
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| movement of driving arm 5 in the direction

of arrow 25% it is evident that the secondary '.130




~in eonta.ct with latch 13 on the rear faee of
'_ _-the spring pressed arm of trip latch 3, effect-

ing a disengagement of latch 3 from the dash

“pot arm pin allowmg the valve to be closed.

by the dash pot, the spring 15 permitting said
cam projection 17 to pass the toe of secondary

lateh 13 during the movement of drive arm 5

in the direction of thearrow 25“', as w111 be

o reedlly understood.
. 10

From the above deseriptmn it Wlll ..... be seen
tha.t the governor and its connection to the

- knock-off arms may by its mevementlenwthen
. or shorten the point of cut-off from a pomt

"~ at the beginning to any point throun*hout the'
15 o

entire or full etroke of the engine.

The primary latch 3 may be of any su1t-'

- '“'_-a,ble or well-known construetion, a,daupted to

‘be tripped by the knock-off arms.
' ondary latch 13 may be of many different
20.

- ecamprojection 17 on the hub of knock-off arm
9 to pass by the same without tripping lateh

The sec-

shapes or forms, so constructed as to permit

o 3 during the first part of 'the_stroke'of' the
~ engine, but to be engaged by said projection

to effect the dlsenﬂ‘egement of the latch from
. _the dash pot-arin when the said knock-off arm

is in aposition for releasing the cut-off at a

30

‘point beyond the half stroke of the engine.

‘The principle-of two knock-off arms ma,y

.f'be applied to any of the existing forms of
~liberating cut-off valve motions for the pur-

. | ;'J-.__pose of extendmg the range of the cut-off.

35

~ While I have shown and desecribed a spe _-
. cific form of mechanism embodwng the prin-
ciples of my invention, I wish. it to be dis-
~ tinetly understood that I do not limit myself

o thereto, as the p1mclp1es of myinvention may

* be embodied in various forms of mechanisni
. and many. variations and changes would

i ‘30 readily suggest themselves to any one skilled

.~ 'in the art to which this invention relates and
0 still fall within the scope of my invention.

- Having now fully described my mvennoni'-
- and having explained the principles thereof

‘45 and the form of mechanism embodying the |

~ same,what I claim as my own mventlon and

 desire to secure by Lettele Patent of the

- ~ United States, is—

1. In a valve gear for steam engmee means

- 50 for cu ttmg off steam at any pemt of the stroke

~ of the engine, comprising a pair of knock-off
~ arms and means for operating the same and
~ connections between said knock-off arms. and

55

- the valve mechamsm as and for the purpose
.Set forth. S : |
2. Ina Valve gear for steam engmes means
' for cutting off the steam supply at any point

- of the stroke of the engine, comprising a pair

| ~ of knock-off arms, and means for automati-

cally moving said arms in opposite directions

~and means. epexated thereby for controlling
~the valve meuhdmem as and for the purpose
- set forth. - |
- -3.Ina mlve gear fer steem enﬂ-mes ava.lve ._
stem dash pot,r 101(?1 counections between said
~ stem and dash pot a valve mechanism, con-.
.nectlens between said V&IVG mechemsm and

said Velve stem,

-comprlemﬂ* a pair of knock-0

"_desh pot and means for autematleelly trlp-
ping said connections at any pemt through-
out the stroke of the engine, comprising a pair
of knoek off arms; as and fm the purpose set-

forth.
4. In a.valve gear f01 stea,m encrmes, the

combination of a valve stem and dash pot
rigid connections between said stem. and dash
pot, a valve mechanism, connections between -

said valve mechanism end dash pot, a gover-

nor, a pair of knock-off arms and connections
.between said governor and knock-off arms for
‘moving the latter simultaneously in opposite
dlrectmns, and devices engaged by said
‘knock-off arms for tripping the connections

‘between said valve mechanism aud dash pot |

‘as and for the purpose set forth.

5. In avalve gear for steam engines a valve

sald arm, a valve mechemsm mounted on

valve mechanism, dash pot and arm are moved

|"0

75

3o -'

istem an arm secured thereto to rock there-
‘with, a daeh pot attached to the free end of

connections between said
valve meehamsm and dash pot, Whereby said

9o

simultaneously eud in unison, a tripping
‘mechanism for dlSCO[lI]BGtII’.lﬂ' smd connec-
‘tions, comprising a pair of knoek off arms, a
‘governor and connections between said gov-
ernor and knock-off arms for moving said
arms simultaneously in opposite dlreetlene o
_ee and for the purpose set forth. . - ._
6. In a valve gear for steam engines a valve
jstem an arm rlo*ldly secured the1et0 to rock
therewith, dash pot carried by said arm, a
valve mechanism, connections: between seld
‘valve mechanism and dash pot comprising a

95

I0O

pwoted ]eteh means for tripping said latch

cam projections, and means for moving sald

7. In avalve gear for steam engines a valve

stem, a valve mechanism looeely sleeved
._.the1eon an arm rigidly secured to said stem,

ff arms, having

1os

knock-off arms simultaneonsly in opposite
direetlons, as and for the purpose set forth.

11O

a dash pot carried by said arm, eonneetmns |

tripping said pivoted lateh and means for

.eutometlcally rocking said arms upon said

stem in opposite dll"thIOHS mmulteneoue]y,

as and for the purpose set forth.

8. In avalve gear for steam engines a valve

'etem, a dash pot carrying arm rigidly se-
cured thereto, a valve mechanism loosely .
sleevedon seld stem, connections betweensmd |
‘valve mechanism cl:]ld arm eomprising a pw-
oted lateh, means for autometleelly tripping

said lateh comprising a pair of arms 100861_}7

sleeved on said stem, said arms having cam
projections, means foryleldmglypressmﬂ'sald: :
lateh into position to be enguged by said cam
-projections, and means for antomatically
rocking said arms simultaneously in opposite

---dlrecnlons, as and for the purpose set forth.

‘between said valve mechanism and dash pot
comprising a pivoted lateh, a pair of knock- o
off arms looeely sleeved upon said stem, hav-

I .'[5‘
ing cam projections thereon for engaemﬂ-and- |

120
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9 In a Velve geeu for steem engmese Velve o




mochﬁnism, aﬁpi.vote‘d trip latch adapted to
movetherewith, a pair of knock-off arms hav-

ing cam pPOJectlons, a governor, connections

between said governor and knock-off arms for
rocking the same simultaneously in opposite

| dlroctlons, whereby said pivoted trip lateh

will be tripped by said cam projections; as and

- for the purpose set forth.

IO

~around said stem, a trlp lateh pivoted on said
“pivoted pin and carrying a secondary latch
pivoted thereto, a pair of knock-off arms

sleeved around said valve stem and having
“ecam projections, the cam projection on one

10. In a valve gear forsteam engines a valve
stem, a valve mechanism carrying a pivoted
pin, means for rockingsaid valve mechanism

side of said arms -adapted to engage and trip |

- said tripping lateh during the first half of

20

. forth. | |

- 11L.Ina va,lvo gear for stoam engines the com- |
| blnatlon of apwotod primary tr1 p latch, a sec-
ondary trip latch pivoted to said primary trip

30

each strokeof theengine, the cam on the other
of said arms adapted to engage said second-
ary latch and trip said primary lateh during

the second half of each stroke of the engine,
~ a governor, and means actuated by sald A
-ernor for rocking said arms SIIIIHIt&Il@OI]Sly in

opposite dlrectlons, as.and for the purposo set

latch to rock in a plane at right angles with

- the plane In which said primary latoh rocks,

35
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a spring stop for said secondary latch, said

_secondary lateh provided with a pro;]octmg.

toe, a pair of knock-off arms each having a
cam, the eam on one of said arms adapted to

engage said primary latch and trip the same

durmg the firet half of each stroke of the en-

gine,the cam on the other of said arms adapted

toengagesaid secondary trip lateh to trip said
primary latch during the second half of each
stroke of the engine, means for operatingsaid
knock-off arms, as a,nd for the purpose set

| forth | f
. Inavalvegear for steam enginesa stem,
a Va,lvo mechanism sleeved to rock thereon, .
‘an arm rigidly secured to said valve stem,

~ dash-pot secnred to the outerend of said arm,

<0

a trip latch carried by said valve moohamsm-

adapted. to engage and hold said dash pot

whereby said arm and valve mechanism may |
rock in unison, & spring for normally retain- |
ing the onﬂ'agoment between said latch and

- dash-pot, means for adjusting the tension of
 said spring, a pair of knock-off arms sleeved

55

on said valve stem carrying cam pro;;ectlons
adapted to automatically disengage said trip |

 latch on the dash pot, and means for operat-

6o

" pin rigidly held in one of said bores, a trip
pwotod on said pin, & split bolt rota,nly :
SpI‘lI].Q‘.."

latch

‘ing said knock-off arms;as and forthe purpose
set forth.

13. Ina valve gearfor steam ongmes a valve
stem, a valve mechanism loosely sleeved on:

sald stom comprising a hub and two arms,.
one of said arms being bored transversely, a

ad_]ustod in another of sald bores,

526,484

Ioarmod in the split end of said pin and’

adapted to engage said trip latch and to be
normally held in engagement therewith by
l said spring, rigid ceonnections between said
| valve stem and dash pot, means for automati-
cally tripping said trlppmn‘ latch as and for
‘the purpose set forth.
14, Inavalvegearfor steam engines a valve
stem avalve mocha,mbm loosely sleovod there-

on, comprising a hub and driving arm and a

sooomda.ry arm, said secondary arm beling
transversely -bored, a pivoted pin rigidly se-
cured in one of said bores,a split pin carried
in another of said bores and ceapable of ro-
tary adjustment, a tripping lateh pivoted on
‘said pivoted pin, a spring carried in the split

70
75
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end of said adjustable pin and adapted toen-

gage said tripping lateh, a dash pot adapted
£ bo engaged and held by said tripping
lateh, rigid connections between said dash
pot and Valvo stew, a secondary latch carried
by said tripping latch and spring stop there-
for, a pair of knock-off arms loosely sleeved
on____s_ald stem, each having a cam projection,
. one of said cam projections adapted during
| the forward stroke of the engine to engage
said tripping latech, and the cam projection
on the other of said arms adapted to engage
said secondary latch whereby said tripping
lateh may be disengaged from said dash pot,
a governor and connocbmns between said

governor and knock-off arms, whereby said

arms are rocked mmultanoously 10 opposite
dlrootlons, as and for the purpose set forth.

15. In a valve gear for steam engines the

‘combination of a pairof valve stems and valve

‘nections between said valve mechanism and
‘dash pot whereby the same may be rocked in
‘unison, means for tripping said connection,

comprising a pair of knock-off arms for ea,eh-
valve stem, connections between each knock-

off arm on one stem and the corresponding
knock-off arm of the other stem, a governor,

‘mechanism, a dash pot for each stem, con-

9o
05
[OO

105

ITO

connections between said governor and one

of said arms whereby the mov_ement of one

of said arms in onedirection will effect a si-

for the purpose set forth. =

16. Inavalve. goar for steam engines a pau
of valve stems, a
‘mounted upon each of said stems, a dash pot,
rigid connections between said stems and
dash pots, connections between said dash pots

‘multaneous movement of all the arms, as and |
| II5

a valve mechanism loosely

120

‘and valve mechanism, whereby said dash-

pots, valve mechanism, and valve stems may
be rocked in unison, means for .disengaging

said connections comprising a pair of knoek-

1 off arms loosely sleeved on each of said valve
stems, a rod connecting each knock-off arm
on one stem with the correspondmg arm on
theotherstem, connections between said rods.

|.a governor, (301111601:10[1‘3 between said gov-
ernor-and one of said arms, whereby the roek_- |

ing of one of said arms will simultaneously

125

130

rock all the arms, the arms of each pair be- '




- -mn' rocked in Opp()Slte dlrectwn , 88 and fm 1 for operetmw said’ knoek off arm, as a,nd for |
o _'ﬁ'_the purpose set forth. - | the purpose set forth. |
~17. In a valve gear for steam encrmes a pri- | In witness whereof I have he1 eunto set my |

. mary trip latch in the form of a bell crank | hand, this 15th day of May, 1894, in the pres-
5 lefver da,lseeondery latch pivoted to one arm the presence of two subscrlbmcr witnesses.
- of said lever, said secondary latch prowded e S
. witha prmectmfr toe, a spring stop for said | - DAVID A DECROW
- secondary latch, a knock-off arm having a Wltnesses o
- ‘cam projection, said ecam projection belug - W. K. HELMERN |
10 provlded w1t}1 an melmed face, _and means | W H. WELLS Jr
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