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~ invention, such as will enable others-skilled
- 10 in the art to which it appertains to make and

‘15 valve-gear for a single valve which may be

- overcome. and the ports are opened just as

35 accomplish this result by providing a valve-

- 40 valve is as follows, beginning with the valve

45 valve communicating with the opposite port,
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To all whom it may concern: = |
Be 1t known that I, LE GRAND SKINNER, a

- citizen of the United States, residing at Erie,
~1n the county of Erie and State of Pennsylva-
5 nia, have invented certain new and useful Im- |
provements in Valve - Gears for Steam-En-

- 'gines; and I .do hereby declare the following
- to be a full, clear, and exact description of the

use the same. - - | | N
- 'This invention ‘ceonsists in providing a new

and improved valve-gear for steam-engines. |

- The object of the invention is to provide a

adjusted to cut off the steam at any desired
- point in the piston-stroke without affecting the
“length of traverse of the valve or changing its

lead. -~ o S
20 In all valve-gears for operating a single
~ valve with a variable cut-off with which T am

acquainted, the length of traverse of the valve |

- 18 changed as the time of cut-off is changed, so |

that the ports at a one-fourth cut - off are

half the piston-stroke, thus choking both the
supply of steam to and 'the exhausting of it
from the cylinder, and also giving an uneven
‘wear to the valve-seat. Thesehave been some

valve with a variable cut-offt. =~
- By this device the above objections are

- wide for one point of cut-off as another. T

gear which gives the valve an intermitting or
-varying movement.in each part of its vibra-
tion and still moves it through an unvarying
length of traverse. The movement of m

set so as to take steam at the outer end of the
cylinder and ready to cut off: a sharp, quick
movement just far enough fo close the port,
~ but not far enough to close the exhaust of the

thus leaving the exhaust-passage ‘open; then

~ a dwell until the piston reaches the end of its |

stroke; then a further- movement in the same
~ directlon as betore, far enough to carry the
ko valve over and open the opposite port; then
a dwell until the elected line of cut-off oceurs :

‘then a sharp, quick return movement just far ;_

| and ¢* is a small piston on the stem,forminga

“the shaift.

enough to cut off, as on the-other side; thena

“dwell to theend of the piston-stroke, and then -
‘a further return movement, opening thevalve 55 -

as 1n the beginning; then the dwell in which =~ - .
we found the portsin thebeginning. Thus it )

will be seen that a complete movement of the
| valve consists of two separate movementseach =~ -~

way and a dwell between each of the several 6o
movements—four in all. e

My deviee is illustrated in 'the 'accompa}ﬂy._. .
| ing drawings as follows: SR

Figure 1 is a side elevation of the gear on

- the shaft, and a section through the steam- 65
| chest, valve, and cylinder-ports, and a series
‘of diagrams showing the positions of the valve

at each dwell. Fig. 2 is a perspective view of

the'gear. - Fig. 3 is a section on the line # in
Fig. 2. Figs. 4, 5, and 6 are details of con- 70.
struction. Figs. 7 and 8 are views similar to

{ Fig. 1, and 'show alternative .constructions,

1 which will be explained in proper place here-

inatter. - o o
T'he parts are indicated by letters and num- 75

- A _ ‘bers as follows: _
25° opened less than when the- cut-off is at one- |

- 1'2-3 are” the frame of the engine, 4 the
steam-chest, 5 the eylinder, and 6 the valve. -

A is the shaft. Band C are cams on the shaft. |
‘E and F are levers moved by the cams. G- is 8o

B thevalve-rod; (, the valve-stemm; G the stuff-

- 30 of the chief objections to the use of a single |

ing-box or gland in which the stem works,
packing in the gland. . R X

- Motion is communicated from the cams to 85
the valve-rod G-through the levers E and F.

The form, arrangement, and position of these ~
leversmay be varied very greatly. Two modi- = o
fications are shown in Figs. 7 and 8. .Gener- -

ically they may be. defined as follows: a vi- go
y | brating part, F, having a regular movement _ B
from a fixed cam or eccentric, C; on the shaft; =
3 second -vibrating part, E, mounfed on the :
Mirst-named part, ¥, and moved by it, and also =

moved independently by a sécond cam, B, on g5
The valve-rod réceix?es its motion by be-i'ﬁgl-
connected only with the last-named vibrating

part, E, and therefore its movements will be, -
tirst, such as the part Ereceives from the cam 1oo .
G through the part F, and, second, such as .

the part B receives directly from the cam B.

" As shown, these parts E and F are constructed

and arranged: as ‘follows:_j_]:nf Fig. 1 thé part,;_E- :




ik ks

~ treadsupon the cam C by a roller, I¥'.  The | This will 1ift the lever E and move the valve .

7 low the shaft-line on the bed I at f; &

~®* ingont

is a lever pivoted to the nupper end of I at &l

~ and receiving its motion from a second lever, |
----- T2, through a connecting-rod, E. In Tig. § |

. : . : . . : : . : : : . . : . . . . : : : : PO T - e [

SRR SIS AR R R RN voller ¥, If this were done, the part F would | any adjustment of the cam Bon Owhich will - o
25 e vibrated without intermissions or dwells | change the relative positions of these partsot .~ . .
" of any perceptible duration, which migh{ be | the eams will vary the time between the two . . °

7 " The cam Cis divided into four spaces, two '5

................

" move the lever If forward during one-fourth of |.

the time and backward during one-fourth of the
time, and will make two intermediate dwells,
consuming the other two-fourths of the time;
and if the valve weremoved only by this lever
it wounld have an even reciprocating move-
ment, with pauses or dwells at each end of its
traverse; but the valve is only moved by
- this lever Fas it moves the other lever, B, and
whatever movement the otherlever, kK, may
have per se will also be communicated to the
valve. 'This brings us to consider the second
cam, B, which acts directly uponand gives to
the lever B an individual or separate move-
ment. This camis mounted by the side of the
other, and if it were not desired to vary their
relative positions in order to vary the cut-ofi,
they would be made of one piece of metal. This
cam has four spaces, of which two are dwells,
and the other tworespectivelya lift and a drop.
Thus ¢ d is a lift, d' da dwell, d ¢ a drop,
and ¢ ¢ a dwell. I have found it desirable to
malke the lift and drop on this cam precipitous
and the dwells long; but such a construction
is not essential. It will be observedthat these
two cams have their throwsin opposition one
to the other. The movement of the valve {rom
~ these two cams, acting upon the two levers,
will be seen to be as follows, beginning with
the parts in the position shown, and the shaft
revolving in the direction indicated by the ar-
row:. The first thing that will occur will be

by the other part, so as to be moved by 1t as
well as by its own cam B. Where the cams
and levers are constructed as shown and the
engine is horizontally adjusted, there must be
some means for keeping the partsin contact—
as, for example, a spring arranged at some
point. Itwill also be observed that whatever
force may be employed it need only act upon
the lever E to keep both the rollers E and I in
contact with the cams. Inplaceof a spring, I
have provided for the use of the pressure of 115
the steam in the steam-chest to hold the parts
in contact, thus: In place of an ordinary stuft-
ing-box for the valve-stem, I construct asmaill
cylinder, G* and on the stem place a small
piston, g, which is perfectly packed. The
pressure of steam from within the chest acts
against this piston g with sufficient force to
hold the vibrating parts in contact with the
cams. |

I am aware that cams with levers, sliding
blocks, and like devices having rollersor plane
friction-surfaces or yokes have been used to
move the valve of a steam-engine, and that
two cams with their throw in opposition have
been used to move two separate valves—as,
for instance, an exhaust and a cut-off valve;
but I am not aware that heretofore two cams
have been employed to give a single valve an

110
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| intermittent vibrating movement such as




~above deecmbed whereby the same effeet is") e,nd two Vlbratmg parts meved reSper‘tlvely,‘
. obtained from one velve as . may ‘be had from by said cams, one of which is eonnected with
- two valves. | the valve-rod and is carried by the other part, 25
- Thaveshownin the dmwmgs&rod H, whlch in a manner substantially as shown; whereby
5 may be used, as shown, where it is desired to | 1t. may vibrate when moved by the cam with
move a second valve. This rodeﬂl h*we a' which it is in contact, and will be vibrated .

‘*1111}?16 remprocautmg movement o | when the part supportmg :1t is vibr a,ted by the
- What I claim as new 18— = g other cam. . 20
1. In the valve-gear of a steam-engine, the' 8. Inthe valve-gear of asteam -enginewhere-

‘10 combination, substantially as shown, of two | in two cams are used to move two vibrating
~ camshaving theirthrow in opposition, and two | parts which act upon the valve-rod, the ad-
vibrating parts moved, respectwely, by said Justment of said vibrating parts one uponthe
- cams, one of which is conneetedwwhthevalve- other, In a manner substantially as shown, 35
. rod emd is carried by.the other part, in 2 man- | whereby a force acting upon one of said parts .
15 ner substantially as shown, whereby it may | to hold it upon its cam w1ll also hold the ether
~ vibrate when moved by the cam with which it | part upon its cam. -
is in contact, and will be vibrated when the | In testimony whereof I affix 1-n'y swnatme in-
partsupporting it is vibrated by the other cam. presence of two witnesses.

N

, 2. In the valve-gear of a steam-engine, the' - LE GRAND SKIN’\TDR
20 combination, Substentlally as shown of two Witnesses:
- cams hzwmg thelr throw in 0pp081t101:1 and |- - JNo. K. HALLOGK

ma,de a,dgustable reletlvely one with the other, | i_f "Rosr. H. PORT_JR _
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