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10 all wlom it may conceri: i

Be it known that I, ELLis J. WOOLF, a citi-

zen of the United States, residing at Minne-

apolis, in the county of Hennepin and State

5 of Minnesota, have invented certain newand

useful Improvements in Valve-Gear for En-

ogines; and I do hereby declare the following

to be a full, clear, and exact description of |

the invention, such as will enable others

1o gkilled in the art to which it appertains to |
make and use the same.

My invention relates to radial valve-gear.

It was especially designed for use in connec-

tion with the valve-gear described in United

15 States Letters Patentissued jointly to myself |

and John Peebles, of date July 30, 1889, num-

bered 407,306, but is capable of use on other

- forms of radial gear wherein the restraining

device for constraining the onter end of the

20 strap topursue a definite path 18 mounted on

a standard or carrier supported on the eccen- |

trie-shaft. |

The leading feature of the invention has

for its object to provide a carrier for the re- |

25 straining device which will antomatically ad-

just 1tself to the relative movements of the

‘axle and the frame and which will always

present a rigid base of resistance to the valve-

thrust.

- 30 Thedevices hitherto desmn ed to permit the

| rising and falling of the a*\le have never, so

far as I am aware, been rigid with reference

to the valve-thrust. More orlessloose joints

have always intervened, impairing the mo-

35 tion and injuring the engine. Kor example,

guide-pins fixed to the frame or boiler have |

been employed in co-operation with perforated i

|

lugs on the head of the standard, as shownin
said former patent. Radius-bars have also

40 been used pivotally connected at one end to
the upper end of the standard and at the
“other to the frame. In both cases the neces-
sary play at the joints—namely, between the
pin and the lug in the one case and at the

45 pivots in the other—permits the standard to |
move with every thrust of the valve, progress-
“ively inecreasing in degree with usage. ThlS

imparts a succession of blows to the stand-
ard, the restraining device,the strap, and the
The.frame and all parts sup-

50 engine-frame.

S

ported therebyare kept in a continuous trem-
ble, greatly to the discomfort of the engineer
and fireman and increasing the wearand tear
on the entire locomotive. The lost motion at
the joints of the carrier becomes cumulative 55
at the restraining device and strap. The ef-
fect on the valve is to delay its movement,
increasing with usage, vendering the engine
loggy and 1mp&111nﬂ' the dlbtllbﬂthl’l of the
steam

The necessity £01 an automatically-adjust-
able carrier which should be free from the
above-noted defects led to this featureof my
invention, the eificiency of which for the pur-
pose has been demonunstrated by extensive 065
usage. To these ends I construct the carrier
in the form of a rigid bell-crank lever, the
two arms of which are preferably of unequal
length, The short arm orstandard properis
loosely mounted on the axle and supports the %o
restraining device, while the long arm is con-
nected at its outer end to some supportinde-
pendent of the axle, preferably some part of
the frame, in such a manner as to be permit-
ted a limited to-and-fro motion in the direc- 75

6o

tion of its length upon the rising and falling

of the axle, but no motion whatever at an
angle to its to-and-fro motion, and hence no
motion whatever under the thrust from the
valve. The carrier 1s therefore pivotal with 8o
reference to the relative movements of the
axle and the frame, but is rigid with refer-
ence to the valve-thrust. I have shown two
means of effecting the connection between the
long arm of the carrier and the fixed support, 85
so as to permit the requisite to-and-fro mo-
tion, one being a pair of jaws on the outer
end of the arm embracing a cross-bar on the

frame and the other a pivotal connection with

a pivoted hanger on the frame. DBoth will ¢c
work well; but the latter is my preferred con-
struction. The long arms of the carrier may

be of any suitable construction so long as it

is rigid with the short arm or standard.

Tn the drawings 1 have shown the inven- g3
tion as applied to 1oeomotweq with the eccen-
tric on the main dlwmo'-a‘i]e Of course it
will be understood that the gear might be
driven from some other shaft.

In the drawings, like notations referring to 1oo
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like partsthroughout, Figurelisaview, partly
in elevation and partly in section, of a loco-
motive embodying my invention, some parts

being removed, the view being taken from

the center, looking toward the left side. Fig.
Il 1s a side elw' ation of the standard .r.md
holder detached. ¥ig. III is & similar view
of part of same, showing modified means for
connection with the frame or other fixed sup
port; and Fig. IV isa view partly in side ele-
vationand partlylinsection,showing theinven-
tion as applied to a locomotive with a modi-

fied form of restraining device for direeting.

the outer end of the ececentric-si
1 is a part of the front truck.
2 is the cylinder; 3, the valve-stem;

ap.

1, the

rocker; 5, the eccentric-rod; 6, a part of the-

frame; 7, a cross-bar secured to frame adja-
cent to the rockers, and 8 a driver.

9 is the driving-axle.

10 is the standard or short arm of the car-
rier boxed on the axle.

11 1s the reverse shaft moumtd on the
standard and carrying a restraining device,
as a or 0, for outer end of eccentric-strap arn.

12 is the eccentric, and 13 the eccentric-
strap having its outer end held and wmded

by the l*estmntlmfr device.
- 14 1s part of the connecting-rod.

- 15 is the long arm of the carrier, composed,

asshown,of the two rigid barse, rigidly belted
at their divergent ends to the extremities of
the standard and united at their convergent
ends.

As shown in Ifigs. I and 11, the 1011 o arm of
the carrier is pl_ov'lded with jaws d at its for-
ward or free end, which engage opposite sides
of the bar 7. One of the jaws d may be re-
cessed and provided with a movable strip e
and a set-screw ¢’ to take up any lost motion
between the jaw and the bar 7

As shown in Figs. 111 and IY" the forward
end of the long arm 15 1s pwotal]y connected
io a pivoted hanger 7.

The form of restraining device @ shown in
IMigs. I and I1 is identical with that in my for-
mer patent, consisting of a guide rigidly se-
cured on the shaft11,in which moves a roller
or block (not shown) to which the outer end
of the eccentric-strap is connected.

In Fig. IV is shown a different form of re-

trmmnﬂ' device 6 of my invention, consist-
ing of a pair of arms, one ot which is rigid
with the rock-shatt and the otheris pivotally
connected to the rigid arm and to the outer
end of the eccentrie-strap.

- With the shaft 11 and either form of re-

straininz device @ or O the path of the outer

end of the eccentric-strap may be shifted at

will, as may be required, to reverse the en-

- . gine or to vary the cut-off and other a-etions
of the valve.

The operation or effect of the carrieris ovi-

dent. It cannotpossiblyturn on the axle un-

less one or the other of its arms can rise or

fall. Neither of its arms can rise or fall so

long as the axle and frame preserve the same l

444,583

relative position. The thrust from the valve
would tend to tilt the earrier; but it cannot
tilt, becauselitsforward end cauneitherrisenor
fallon the{rame. llencethe baseof resistancc
to the valve-thrust is always absolutely rigid.
The pivotal motion of the carrier on the axle
1s only possible when the axle rises and falls,
changing the relative levels of the axle and
frame, and is exactly sufficient to compensatc
therefor, thus preserving a constant relation
between the restraining device and the valve-
driving rocker-arm or any other given point
on the frame. Ilence thereis never any time
when the carrier can tilt or give under the
valve-thrust. The strain from the same falls
chiefly on the axle. Whatever portion of tho
same falls on the outer end of the long arm

of the carrieris in an up-and-down direction

on the frame. In virtue of the relative
lengths of the two arms, this is so slight as to
be without any detrimental effect whatever
either in the way of vibration or wear and
tear on the connection. VY hatever slight lost

motion might deveiop at the conncebmn

would be divided many times in virtue of the
relative leverage before it reached the head
of the standard or the restraining device.
Ience the valve-movement is never impaired,
but is always preserved at its initial value,

regardless of hard usage, and the general ef-

ficiency and durability of the 1ocomot1?0 are
oreatly improved.

Of course it will be understood that the in-
vention is applicable to all forms of engine
wherever there is any occasion to compensate

for relative movements of the gear-driving

shaft and the engine-frame.

What I claim, and desire to secure by Let-
ters Patent of the United States, is as follows:

1. A carrier for a valve-gear, consisting of
a rigid bell-crank lever having one arm
loosely mounted on the eccentric-shaft and
the other connected to some independent
support, with freedom for a limited move-
ment in the direction of its length, but with-
out freedom to move at an angle to the line
of its to-and-fro motion, whereby, while auto-
matically adjusting the gear to the rising and
falling of the shaft, the carrier always pre-
sents a rigid base of resistance to the valve-
thrust.

2. In a locomotive, the combination, with
the driving-axle, the eccentrie, and the strap,
of a restraining device for directing the outer

end of the strap in a definite path variable
at will, and a rigid bell-crank lever having

oune arm locsely mounted on the axle and sup-
porting the restraining device and the other
arm connected to the engine-frame, with free-
dom for a limited to-and-fro motion to com-
pensate for the rising and falling of the axle,
but always constant ﬂl’ld rigid Wlth reference
to the valve-thrust.

3. In a locomotive, the combination, with

the driving-axle, eccentrie, and strap, of a re-

straining demce adapted to constrain the
outer end of the strap to pursue a definite
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path variable at will, and a rigid bell-crank !

carrier forsupporting said restraining device,
having one of its arms loosely mounted on
the axle and the other connected to the frame
by a pivoted hanger,substantially as and for
the purpose set forth. |

4. In a locomotive, the combination, with

the axle, the eccentrie, and the strap, of the

~standard boxed on the axle, the arm or lever

rigid with the standard and angularly ex-
tended therefrom, of greater length than the
standard, the pivoted hanger pivotally con-
necting the outer end of said arm with the
frame, and a restraining device for the outer

end of the strap mounted on said standard,

substantially as and for the purpose set forth.

5. In a radial valve-gear, a restraining de-
vice for constraining the outer end of the ec-
centric-strap to pursue a definite path vari-

able at will, consisting of a rock-shaft pro-
vided with a rigid arm and a bar pivotally

5

20

connected at one end to said arm and at the -

other to said strap.

6. In a locomotive, the combination, with
the eccentric-shaft, of the eccentric-strap,the
standard loosely boxed on said shaft, a sup-
port for said standard, a rock-shaft on said
standard provided with a rigid arm, and a bar
pivotally connecting said arm and the outer
end of the said strap, substantially as and for
the purpose specified.

In testimony whereof Iaffix mysignature in
presence of two witnesses.

ELLIS J. WOOLF.

Withesses: |
JAS. F. WILLIAMSON,
L. I¥. ELMORE.
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