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20 proved steam-engine valve-gear.

ELIJAH F. ‘SPA'ULDING, OF OIL CITY, ASSIGNOR OF ONE-THIRD TO JOHN
' K. HALLOCK, OF ERIE, PENNSYLVANIA. -

VALVE-GEAR.

. SPECIPICATION forming part of Letters Pateut No. 362,400 dated May 3, 1887,

Application filed February 17, 1887, Serial No. 227,927, (No model.)

To all whom it Mai concermn: |

Be it known that I, Erisam F. SrAULDING,
a citizen of the United States, residing at Oil
City, in the county of Venango and State of

5 Pennsylvania, have invented certain new and |

useful Improvementsin Vayl ve-Gears for Steam-
Engines; and I do hereby declare the following
to be a full, clear, and exact description of the
1nvention, such as will enable others skilled in

10 the art to which it appertaing to make and

use the same. - |
TI'his invention relates to valve-gears for
steam-engines; and it consists in certain im-

provementsin the construction thereof, as will

15 be hereinafter described, and pointed out in
the elaims. |

My invention is illustrated in the-accompa-

nying drawings, as follows: -

Figure 1 is a top or plan view of my im-
_ Fig. 2 is a
side elevation of the same.- Fig. 3 is an end
elevation taken {from the right of Figs. 1 and
2. Fig. 4 is an elevation view of the slide G
unobstructed by other parts.

- 25 _ Sisthe engine-shaft. Vistheengine-valve.

D is the valve-stem. 18 the eccentric-rod.

E is the main eccentric. T is the main-ec-

centric strap. F is the auxiliary eccentrie.

F" is the auxiliary - eccentric strap. F? is a

30 sleeve for connecting the auxiliary eccentric

- with any desirable governing device. '

- Other parts will be properly indicated by

letters of reference in proper place in the fol-
lowing general deseription.

35 1’he main eccentric is fixed to the shaft, and

the auxiliary eccentricis loose upon the shaft,

‘and will be rolled thereon by the governing

device, which is not shown, but which con-

nects with the pins 1 on the sleeve T-.

- 40 _The main-eccentrie strap E has an arm, I,

extending above the shaft, by which it engages
with the eccentric-rod, and ‘a second arm, I,
which extends below the shaft and earries a
pin, ¢, with friction-roller ¢/, which lies in a
45 groove, ¢', in the face of a slide, G, guided in
- guides G, which will ordinarily be fixed to

- the bed of the engine. It will therefore be
8een that the eccentrie-strap ', with its arms

I and E, becomes a lever, havin g its fulerum

- 50 abe, 1ts weight at ¢, where it conneets with the

| and prevent it opening.
| . were slightly shifted in the direction of the roo

eccentric-rod C, and its power at K, which is
the main eccentric. The shifting or auxiliary
eccentrie strap B has an extension or arm, I®,
which extends below the shaft and engages a
pin, g, fixed in the slide G. Tt will therafope 55
be noted that the eccentric I as it rotates wiil

reciprocate the slide (.

In the face of the slide G ig groove, ¢/,
which deviates from a straight course. It ig
straight at top and bottom, but angles near its 60
middle part. As the pin e of the eccentrie-
strap lever E' I* F? is set in the slot ¢, and as
this slot is angular in its course, and as the
slide containing said slot ig reciprocated,it will
be seen that at each  movement of the slide, ¢
both up and down, thesaid strap-lever will be
moved. Whenever o moved, the fulerum of
the strap-lever will be on the eccentrie, the
power at the pine, and the weight at the point
¢. 1t will be seen, also, that any such move. 70
ment will move the valve Independent of the
eccentric. It will aiso be seen that this inde-
pendent movement will ocenar twice in each
revolution of the eccentric B. It will also be
Seen that the ‘points where it wijl occur may ss
be varied by roliing the eccentric F on the
shaft, and thus changing the lead of the slide

&, which operation will  be performed by the

governing device.

As shown in the drawings, the valve hag 80
been brought by the revolving shaft and ee-
centric E in the direction of the full-line ar-
row to a point just ready to open the steam-

‘port and admit steam to the cylinder, and the

niain eccentric B not having reached its dead- §=
center, the movement of the valve will be con-
tinued and the port opened if no other inflg-
ence 18 brought to bear on the valve; but it
will be observed.that the position of the ent-
off eccentric F and the direction of 1ts move- go
ment 1s to move the slide €} down, and hags
moved 1t to a point where the oifset in the
groove ¢’ is in contact with the Pin e on the
arm I¥° of the strap-lever T/ T2 E’, and that
any further movement -wil] carry the pin e gg |
through the offset in the groove ¢, and this

‘will move the strap-lever E' T E? o the ec-

centric as a falerum, and draw the valve back
Now, if the eccentric
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dotted arrow, the pin ¢ on the arm I&" would
be in the straight part of the groove, and the
port would be opened by the valve.

The amount that the valve opens the port
and the time of closing depend on the relative
positions of the two eccentries, and this 1s to
be regulated by the coverning device.

I do not show a governing device, because ;

almost any of the well-known devices may be
used, and its operation forms no part of this
shvention. The main cccentrie being keyed
to the shaft, the ports will be opened and closed
to the exhaust, and to admit steam to the ¢yl-
inder at the same point in the stroke of the
piston, as the pin ¢ on the arm of the main-ec-
centric strap will at such times always be 1n
the straight part of the groove ¢’ in the slide
;. The same movement of the valveas is
produced by my gear has been effected by
other gears—as, for example, see Patent No.
12,729, to Schenck, April 17, 1855, and No.
287,879, to Skinner, November 6, 18833 but 1n
onch of those cases cams on the shaft and le-
vers pivoted off of the shalt, and provided with
followers for engaging said cams, are used.
quch devices cannot be employed on engines
running at high speed without much noise and
inaccuracies.

My device, it will be scen, is much simpler
in construction, and is entirely positive in 1ts
action, and may be run at high speed withoub
rattling, and it is entirely different in 1ts con-
struetion.

What I claim as new 18—

1. In the valve-gear of a steam-cengine, the
combination, substantially as shown, of two
eccentrics on the engiune-shaft, one fixed and
the other shiftable, a strap around the shift-
able eccentrie, with an arm extending there-

362,400

| from carrying a reciprocating cam, a strap

around the fixed eceentric having an arm ex-
tending therefrom, which engages with the
said reciprocating cam 1n a manner substan-
tially as shown, whercby the reciprocations of
said cam will oscillate the said strap on the
fixed eccentrie, and gearing for operating the
valve of the engine fromsaid strap on the fixed
cceentric. B

9. In the valve-gear of a steam-engine, the
combination, substantially as set forth, of two
eccentrics on the shaft, one fixed and the other
shiftable, a strap on the shiftable eccentric,
which conneets with and reciprocates sliding
cam, and a strap on the fixed eccentric which
has one arm to which the valve-rod 18 con-
nected and another arm which engages gald
sliding cam1na manner substantially asshown,
whereby the said cam will rock the said strap
on the fixed eccentrie as it is reel procated by
the shiftable eccentric.

3. In a steam-engine valve-gear, the combi-
nation, substantially as set forth, of the eccen-
iries 15 and I on the shaft of the engine, of
which B is fixed and F isshiftable, and is pro-
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vided with means for connecting 1t with a 65

soverning device, the eccentric-strap ' on the

‘eccentric I, having anarm, I, connecting with

the pin g on the canm -slide G, and the ceccen-
tric-strap I’ on the eccentric I, having arms
B2 and E', of which the arm I¥ connects with

the valve-rod, and the arm I’ engages with the

cam in the cam-slide G.
In testimony whereof Iaffix my signature in
presence of two witnesses.
ELIJAH F. SPAULDING.
Witnesses: -
EDWIN SQUIRE,
HARLEY W. FISHER.
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