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_ To a;ZZ wkom it mm; ceneem

"Be it ‘known that I, JOIIA“‘JN HLINRIGH X

'--EIOKERSHOFF of ClDGlIlIl‘LtI , county of Hamil-

. ton, and btate of Ohio, have invented certain

i R 5 '-newand useful Improvementsin Steam-T Engme

- Valve- Gear of whleh the fellowmg is a ‘-’:I)EGI-

| _ﬁcatlon |
- My mventlen reletes to eut—olfe fer stea,m
| _engmes, and more particnlarly to such as are

: B : IO ;CODtI'OHEd thI‘Ol] ﬂ'h the governor and a,ubed o

- vary the supp]v of steam to the cylinder; and

- it consists in the combination, with an &(1] ast-
~ableeccentrie eentlollmg the eut off mlve and
| .1tself controlled as to its adjustment. btr the”

N | 15 rise and fall of the gover nor, of a trip or lock-

ing device 1ndependent of and disconnected
- from said governor, to hold the eccentric in any.
~ given adjuetment whlle the governor remains.
- stationary, and in other combmetlons and de-

zo tails of construction hereinafter set forth.

- Inthe drawmws, Figure 1is a side elevation
-~ of a steam engine: embodylng my livention ;

Fig. 2, an enlarged view of the eccentric: and

- 1ts adjusting mechanism ; Fig. 3, a diametrical

" " 25 section taken horwontal]? threugh the mech-

‘anism Shown 1n Tlﬂ‘ Q.
~details.
~ Cut-off mechamsms h.;we heretofore been

madein a variety of" fel ms and eontmlled 111

I‘: gs. 4: O G,and7are

30 their action by the governor.. . | E
The object of thisinvention i3, pumarlly, te

accompllsh this control by the dlrect action of
- the'governor upon an adjustableeccentrie driv-
-1ng the cut-off- Vel**e, so that with the rise and

35 fall of - the- governor the eccentricity may be

~changed and the stroke of the valve length
~ ened or shortened. Tor this purpose it is nee-
essery not only to provide means for the ad-
Juetment of the eccentric which will- hold it

e 40 firmly.in position upon its shaft or axis when

= 45 eccentric,

- once adjusted, but also to make these ‘means
. extremely sensatwe to the action of the 2OVern-

- or, 80 that any vertical motion of the latter

. will cause a corresponding adjustment of the

These acquirements are found in
the  construction which ‘I have deweed and

' which I have hereinafter described as belllg

. the most desirable embodlment of my mven- -

ji."f tion at present known to me..
. g0 Reterrmg, now, to the dl&Wlﬂgb, A is the

o .imaln Shﬂft of an engme. Upen thls s mounted |

or shoulders d d".. R
‘with the revolutions of the main shaft, and its
‘cam-ledges or shoulders so made to ﬂare away

-pwoted spring-pressed cranked dogs f 1.
‘pawl-arm of the dog f takes into a toothed rack

[rerrrrTe

o *1 1eet1ngular bloek @, made fast theleto by fy: B
Instead, however of makingtheblock

key,a’. |
as a separate piece, whleh 1S enl';r necessary -

‘where old machines areto be qltere(l theshaft s 5; S
1itself may be eqna,led to ser ve the purpose of -
the block. -

B is a sliding pleee or yola_e which receives o

‘the block @ in the' slideway b and plays back:. R |
‘and forth thereon. This sliding piece supports 60

also upon its exterior ways, b/, the eccentric -

proper, C, which is slotted for the purpose, as .
shown at bz, and otherwise has a peculiar con-
“struction.

Theslide B is formed integral with
and fast to a heel- -piece, D, having cam ledgesﬁ g -
The shde 1s caused to turn

from each other at the mouth safficiently to re- . '

‘ceive within them with cer tainty with every 7o -

revolution the small roller ¢, journaled.on the -

end of the lever B, pivoted te the frame and
connected with the governor C’ by means of

a cranked lever, |
| Whatever may be the position of the governor 75
at the moment, the roller will thus elther pass

D", and intermediate link.

through the neek d? without touching the cam-

; Iedges, or will, eceordmg to the pOSlblOIl of the -

governor, be brought in contact with the face
of one or the otherled ge, and thus tend to push_ 8o - -

it aside.

In openings or seats in the heel- piece are o
The

on the under side of a bar , 12, I'Igld with the 8g

block a, while its tail pelter arm is so arranged
along the pivotal shaft f° and so bentasto
rise alonﬂmde and be held normally slightly
above the upper surface of the cam-ledge d.

Thepawl partof the dog f* takes likewise into 9o | ;
a rack on the- upper side of said bar, and.its =~ .
tail part or arm is brought alongside and nor- -

| ‘mally pressed Sllghtly 1n edvanee of-the upper
surface of the cam-ledge ', such 'cam-ledges
being slotted to permit the tail. -pieces of their g5 =
‘respective dogs to be pushed into-them against =

the stress of their springs until they lie flush, =

“or nearly flush, with the cam-surface. Suppes--- o

ing the governor to have moved so as to bring

the roller upon the end of the bent lever in 100

position ‘to come in contact with the cam- S
Iedge c? 1t will ﬂrst stuke the tall pIBGB of the R




10

dog f, and pressing it down will r raise the
tooth at the other end from engagement with
its rack, and then pressing upon the cam- -ledge
will pueh the sliding piece to the right, ac-
cording to the shape of the flange, the teeth
of the rack into which the other dog, f’, takes
being for this purpose so set that the dog may
ride over them in the motion of the sliding
piece while taking into them to prevent its re-
turn. Should, however, the roller be so posi-

- tioned as to come in contact with the cam-

I5

20

25

30

ledge d, the dog f* will be raised {rom engage-

ment w1t,h its rack, the slide-piece pushed in
a contrary dlrectlon, and the other dog will in
its turn ride over the rear faces ot the “teeth of
the rack, into which it takes, and drop infto
themto prew entretrogression. Whentheroller
reaches -and passes through the neck d? the
pressure-upon the cam ledge and the conse-

quent movement of the slide-piece will cease.

The dog which the roller has tripped will be
released, and, urged by its spring, will engage
with 1ts rack, and the connection between the
block or:.square a will thereafter be fast. The
sliding piece has now moved to the right orlett,

as the casemay be; but the eccentrie proper, (J

"has been held fast mth the block a by a SH’HII&I‘

arrangementof dogsandracksasthe foregom o,
and has not moved. The action of the gov-
ernor-has therefore been upon the sliding piece

- alone, and has only required sufficient force to

__35

40

o

move this sliding piece.
Projecting from or keyed to the heel-piece D

is the arm or bracket 3, which carries a skel-

eton cam-irame having cam surfaces or edges
g ¢' similar to and parallel with the corre-
sponding cam-ledges, d d’, on the heel- p1ece
This cam-frame has an oft‘set or bent arm, ¢,
and, being fast to the heel-piece D and the at-
tached glide, accompanies the latterin its rev-
olutions, and also in its adjustments.

Pivoted to the frame-work or casing of the
machine, opposite to the skeleton cam-frame,
are two parallel pendent links, I and K, con-
nected at their bottoms by a cross-piece or link,
i, 80 that they will move together and be mu-
tually braced. A Jatch,#,ispivoted in or upon
the link I or arranged t0 slide in a slot therein
in such: posmon as to take into the teeth of a
rack-bar, 7%, fast to the frame-work of the ma-
chine, SO as to lock the link-frame against

 movement. A roller, k&, 1s journaled upon the

55

forward- end of the link K in such position

as to-enter between the cam-edges ¢ g’ of the
skeleton-frame as it passes in its revolution.

~'When the sliding piece is moved as above de-

scribed the offset g* of theskeleton-frame will be
brought into a path taking it against the latch

¢/, and 1t will raise this lateh releasing the links,

'_60'

65

‘LIld hold 1t raiseel until the roller has passed
through the neck between the two cam-ledges
of the skeleton-frame, when the latch will be
released and drop into the toothed bar #* and
again lock the link-frame against movement.
In the interval, however, the action of the

cam:edges upon the roller £ has swung the

links and the link-frame over and caused it to

249,602

take up a new position with the roller opposite
to the roller on the bent lever of the governor,
in which position it will be held until another
rise or fall of the governor again causes its re-
lease and adjustment, as before.

The eccentric proper C, is provided with
cam ledges or shoulders ¢ ¢/, similar to those of
the heel-piece, only that they are on the reverse
side of the eccentric and on the opposite side
of the shaft or axle. In Figs. 2 and 3 of the

70

75

drawings those already deseribed are to the

left of the shaft and in front, those upon the
eccentric are to the right and behind, This
arrangement brings the cam-ledge on the ec-
centric proper upon that side on which is found

the link-frame and its roller, so that as the ec-
centric revolves the roller 011 the link-frame

will be received between said cain-ledges. As

already intimated, this eccentric is provided

with cranked spring-dogs & A/, engaging with

80

racks apon an arm from the block orsquare a,
and the tail-pieces of these dogs or levers press

up beyond the pivot and project above the

gc

sliding surface of its cam-ledges in like man-

ner as in the sliding piece.

2 of the drawings and moving in the direction
indicated by the arrow, when the eccentric

Assuming the -
partsto be in the position represented in Kig.

95

has made a half-turn, s0 a8 to bring that side .

which now lies to the right of the shaft near

to the left, if the roller 2 has been moved in

the 1mmed1&tely preceding passage of the slid-
ing piece by any adjustment of the latter, it

will go against one or the other of the cam--

ledges ¢¢’, and being locked fast by the latch
will depress the taal -piece of the dog, unlock

100

it from the rack-bar on the block or square a, °

and push the eceentrie along the sliding piece

until it assumes a position thereon agreeing
with the preceding adjustment of said sliding
piece, and then escaping through the neck ¢?, 16
will relea&e the dogsand allow them to take mto

therack-piece and lock the eccentric. The parts.

will now have been fully adjusted and locked 1n

-IOS

I10

their adjusted positions, which will not change .

unless a change should take place in the po-
sition of the governor, since, in the further

rotation of the eccentric, the cem-ledges of both
slide and eccentric will be so located that the

roller on the governor-lever and the roller on

the link-frame will pass through their necks

115§

without tripping the dogs or pressing upon -

theilr inclined faces.

I claim—

120

1. In combination with an adjustable eccen-
tric controlling the cut-off valve and itself con-

trolled as to its adjustment by the rise and fall
of the governor, a trip or locking device inde-

125

pendent of and disconnected from said gov- -

-ernor, to hold the eccentric in any given ad-

justment while the position of the governorre- - |

mains unchanged.
- 2. The combination of a yoke-block sliding

| 130
upon a square upon the crank-shatt, an eccen< - -~ -
tric sliding upon said yoke-block, a pin con-

trolled as to its position by the governor and -

taking into a cam on the yoke-block to adjust



 trie adapted to slide upon its axis of motion

frame, norma,llv locked, and positioned: by the

‘movement of said yoke block, and a pin or
roller carried" by said ‘arm end taking into a |
“ .. 5 cam on the eccentric itself to move the ]etter.'

positively upon the yoke-block. -
3. In combination with.an adjustable eceen-

to change its ecceutrlclty thereto, cams carried
10

by the eccentric, a pin or roller on a lever con-
~trolled by the governor acting upon said cams

' to move the eccentric to one side or the other

with the rise or fall of the. governor, and lock-.
e Ing. mechanism which holds the eccentrie in

15 its adjusted position until again operated by*

S -'another movement of the governor.:

RN or sque,re o and its rack-arms, the yeke or slid-
... ing piece, with 'its-cam- ledges ----- and -dogs, the:
Y

4, The combination of*the shaft, the block '

~ link-frame, its roller and locking-latch, the

3 o - eccentrie, its cam-ledges and dogs, the lever E
. and its roller, with the governor connected |
_m‘rh sald lever by a be]l crank and pltman [

| f:.th e eceentrlc
skeleton cam-frame carried by said yoke, the | - X

_the latter a shlfteble arm supported on the | whereby a chfmge in the posmou of the gov- 2 5 N
-ernor is caused to change the posnwn of the -

eccentric and the shaft.
5. The combination of the cam- ledges and

‘the yoke or sliding. piece, the rack-arm on the o
‘block keyed to the main -shaft, the spring- 30'.-. |

pressed dogs engaging with said rack -arm,and =
having thelr tail-pieces normally lifted above_ o

the surfaees of said cam-ledges, and the pinor
roller on the controlling-lever or tripping-arm.

- 6. The skeleton cam-frame , formed, substan- 35
tmlly as described, with an oﬁset in combina-
tion with the link- frame 1ts. rellel, and lock-

ing-lateb, substwntlally as and for the purpose :
f'deserlbed T R

7. The combmatwn of the skeleton cam- .

ing- ]eteh and the cam: ledges on the body of

J OHA\IN HEIN RY OH EIGKE R‘SHOFF

Wltuesses .
- JOEN OELERING,
DANL. K_ELLY_

g0
-”frame the Jink-frame and its roller and lock- -
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