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UNITED STATES
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—

KENNARD KNOTT, OF CHICAGO, ILLINOIS.

VALVE-GEAR.

SPECIPICATION forming part of Letters Patent No. 379,400, dated March 13, 1888.

Application filed May 28, 18817.

Serial No. 239,602, (Nomodel.)

To all whom it may concermn: -

Be 1t known that I, KENNARD KNOTT, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful
Improvements in Steam-KEngines, of which the
following is a deseription, reference being had
to the accompanying drawings, forming a part
of this specification, 1n which— |

Pigure 1 is a plan view of a part of a steam-
engine having my 1mprovements applied
thereto, the cylinder and steam-chest being
shown 1in section. Ifig. 2 is a plan view in
detaill showing the steam-chest in section, with
a different valve and reversing mechanism,
while the eceentricis represented in a changed
position. Iig. 3 18 a side view of the valve-
eccentric and the reversing device applied
thereto. Iig. 4 i3 a like view showing the
same 1n a reversed position.” Iig. 518 a sec-
tlonal view of sald eccentric, taken upon the
line #z, Fig. 4. Fig. 6 1s a side view of the ec-
centrie, showing the same in the act of being
reversed. Ifig. 7isalikeside view represent-
1ng the collar as being partly broken away to
show the means provided to allow the revers-
ing-arm to pass the stud upon the valve-rod
and to cause 1ts engagement therewith upon a
reversal of the engine, and Fig. 8 is a side
view 1n detall of the eollar attached to the
engine-shait to aid 1n reversing the eccentric.

Like letters of reference indicate like parts
in the different figures.

One object of my invention is to provide a
suitable reversing mechanism for reversing
the action of steam-engines, whereby the usual
link-motion may be dispensed with, and a
single eccentric may be employed to actuate
the valve.

A further object is to provide a movable
valve-eceentric applicable to reversing -en-
gines and means for automatically adjusting
the same upon the reversal of the engine, so
that the valve may occupy the proper relation
in lead of the piston, whether the engine be
run in one direction or another, ail of which
I accomplish substantially in the manner here-
inafter more particularly described, and defi-
nitely pointed out in the claims.

In the drawings, A, Fig. 1, represents the

“usual cylinder of a steam-engine. B is the pis-

ton; B/, the piston-rod; B? the erank-rod, and
B’ the crank upon the shaft BY, journaled in

the usual bearings. C, Figs. 1 and 2, is the
steani-chest. In said figures respectively 1
have shown different ways of reversing the 55
action of the engine. I will first describethat
shown in Fig. 1. Both are equally applicable

to my improved eccentric.

Within the steam-chest I secure by means
of bolts ¢ ¢, or in any well-known way, a cast- 6o
ing provided with double steam-ports com-
municating through the ways D D" with the
usual steamways, B E/, at the respective ends
of the cylinder, and an exhaust-way, K G°.
Located near the beginning of the ways D D’ 65
are two-way cocks, F' F, provided with arms
F? F®, each of which is provided with studs or
pins ff, arranged to engage with slots f~° f°
upon a plate, F%, which is rigidly attached to
a rod, I, extending outwardly through the 7o
wall of the steam-chest, whereby said cocks,
respectively, may be turned one-quarter of a
revolution and in opposite directions.

G is a chamber or steamway communicating
at one end with the steamway D and at the 75
other with the two-way cock £, when the lat-
ter is properly adjusted therefor; and G’ is a
chamber or way separated from the chamber
G and passing beyond the same, as indicate
in dotted lines, and communicating, respect- 8o
ively, with the cock F and steamway D).

(* is an exhaust-port separated from the
others, as shown, and communicating with the
usunal exhaunst-way, K.

H is a slide-valve; H', the valve-rod. J 18 83
the valve-eccentrie, and J’ the eceentric-rod,
which is connected with theusual shoulder, 77
attached rigidly to the eccentric-strap. ‘L'he
valves or cocks I IV are represented as being
so turned as to open the ways D D’ throughout go
their entire length, and when the valve H 1s
in the position shown in said I'ig. 1 the steam
enters the port D,as indicated by thearrow.the
- exhaust-steamescapingthrough the port D'and
exhaust-port G%. Uponreversing the cocks I g3
F' the steam is directed into the chamber G,
through which it is carried to the opposite end
of the cylinder A, while the exhaust passes
through the chambers or ways GG*. Anoppo-
site movementof thevalve H reversesthe condi- 100
tions, closing the entrance to the port ID,when
the steam is admitted through the ports D', G,
and D and exhausted through the ways D', G,
| and G°. *
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As the engine is operated so as to actuate
the shait in a given direction,it is obvious that
the eccentric should oceupy such a relation to
the shaft as to reciprocate the slide-valve in
lead of the piston; but upon reversing the en-
gine 1t 18 manifest that the conditions stated
would be changed were the eccentric rigid
with the shaft, and the valve would be so act-
nated as to produce a great loss of steam, se
much 80 as to render most engines of this class
of little practical value. To overcome this ob-
jection I cause the eccentrie J to be loosely
attached to the shaft, but prevented from lon-
gitudinal movement thereon. Upon one side
of the eccentric,and keyed rigidly to the shaft

by means of a key, %, is a collar, K, provided ;

with projecting lugs X' K'. A loose pin, J?
18 passed through the eccentric J and is se-
cured in place by means of a shoalder, 4, and
nut j°, (better shown in Fig. 5,) by wiich itis
free to revolve in its bearing. Formed upon
or rigidly attached to said pin is an eccentric,
L, which 1s loosely fitted between the lugs K’
K'. If preferred, the pin may be rigid and

25 the eccentric L may be attached to a loose
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sleevethereon. The valve-eccentric Jis pref-

_erably formed with a recess, J3, as shown in

Figs. 3, 4, and 5 therein, for the reception of
said eccentric L and lugs K’ K.

Attached rigidly to the pin J* is a pomted
arm, M, which is extended from the pin dia-
metricaﬂ! y across the eccentric. L, the normal

position of which is such as to cause the arm |

M to lie in a plane at right angles to the face
of the lugs K, whether its free end point in
one direction or its opposite. Fig. 4 shows
sald eccentric Li in its normal posibion, which
1t retalns so long as the shaft revolves in the
directicn indicated by the arrow. TUpona re-

versal of the shatft the eccentric L is likewise

reversed, So as to cause the arm M to pointin

a reverse direction to that shown in said fig-

ure, which reversal is accomplished as follows:
A pin, J¥ is rlold]y attached, preferably, to
the shouldel J' of the eccentric- rod, which is
so adjusted as to engage with the extleme end
of the arm M in Whiehever direction the shaft
B* 1s rotated. -
Assuming the shaft to be rotated in one di-
rection—as, for example, that indicated in
Fig. 7—this contact would either bend or break
the arm M unless provision were made for one
or the other to yield when brought in contact.
To overcome this difficulty I preferably place
a spring, J° upon the collar against which the
eccentric Ly bears, said spring being so adjusted

. as to normally retain the eccentrie L upon a

~end .of the arm M to touch the pin J*.
> sald contacet, astheshaftrotatesinthedirection

65

dead-center, and at the same time to cause the
Upon

of the arrow in said figure, the arm M presses

the eccentric L agaiust the spring J*, which

yields sufficiently to permit the end of the arm
to pass the pin, when the arm isagain slightly
thrown out.

arm M engages with said pin, as shown in
Fig. 3, and rides out upon it, as in Fig. 6,

Upon reversing the engine the
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which produces a half-revolution of the eccen-
tric L, leaving it in the position shown in Fig.
4. This action shifts the position of the valve-
eccentrie J, which, as stated, 1s loose upon
the shaft, and retains it 1n sueh relation to
said shaft as to give the proper ‘‘lead’’ to the
valve. The re]atwe positions of the valve-ec-
centric are indicated by the full and dotted
lines in Fig. 3., The eccentric Li being nor-
mally upon a dead-center in whichever direc-
tion the engine-shaft is rotated, it is almost sure
to retuin the eccentrie J in its proper position.
Should it change by accident it is obvious that
it could only remain so during a pars of a
revolution, as the arm M would readjust it
npon the next revolution,

In lieu of the spring J° the arm M may be
made to spring or yield sufficiently to permit
it to slip by the pin J* The latter, if pre-

- ferred, may be placed upon oune of the lugs j°

or othex part of the eccentric-strap, or upon a
post, S, secured rigidly to the floor, as in Iig.
3, and the arm M adjusted accordingly 1n its
relation to the eccentric L. Itis obvious that
there may be two or more of said pins J* in the
path traversed by the arm.

In Fig. 2 T have shown a different means for
reversing the action of the engine, which con-
sists, briefly, in providing duplicate sets of
steam- ports, as N N and O O/, communicating
with the respective ends of the cylinder, ex-
haust-ports P P, and a sliding plate, Q, hav-
ing openings arranged to coincide with one or
the other of said sets of ports, together with
a double valve, H, arranged to operatein con-
junction therewith. The sliding of sald plate
so as to close one and open ihe other set of
ports serves to reverse the engine. 1 makeno
claim herein to said construction, as the same
is fully described in my application heretofore
iled as Serial No. 213,977, September 20, 1886.

In Fig. 1 the casting in the steam-chest in
which is formed the various steamways 18
shown as applied to an ordinary steam chest
and cylinder of the nsual pattern, with which
it is detachably connected. It would be ob-
vious to one skilled in the art that the same
cculd be somewhat simplified in details of con-
struction 1f built with the engine.

I do not herein claim the reversing mechan-
ism shown in Fig. 1, except in combination
with the qd]ust%ble eeeentl ic; but as the same
may when properly mani pulated be used with
oood results with a rigid eccentrie, I reserve
the right herein to make a Separate applica-
tion for a patent therefor.

Having thus described my invention, I
claim—

- 1. A device for automatically adjusting the
valve - lead 1n steam - engines, consisting of
a valve-eccentric loosely mounted upon the
engine-shaft, a smaller eccentric loosely con-
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nected therewith and in turn with a rigid col- 130

lar upon the crank-shaft, and provided with
an arm extending from its axis and adjusted
to engage upon its revolution with a rigid stud,
whereby said small eccentric may be revolved
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" and thus shift the valve-eccentric in its rela- | gine-shatt, a secondary eccentric adjusted to
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tion to the crank-shaft upon the reversal of
the engine in either direction, substantially as
described. | |

2. The combination, in a steam-engine, of a
valve-eccentricloosely mounted upon theshatt,
a smaller eccentric in operative connection
therewith, and with a rigid collar upon the
crank-shaft and an arm extending from 1its
axis and adjusted to engage with a stud in the
orbit of its revolution, whereby said smalier

eccentric may be rotated upon the reversal of

the engine and normally retained upon 1tS
dead-center in whichever direction the engine

is propelled, substantially as described. |

3. The combination, in a steam-engine, of &
valve-eccentricloosely mounted upon the shatt,
o smaller eccentric in operative counnection
therewith and with a rigid bearing arranged
eccentrically to the crank-shaft, an arm ex-
tending from the axis of said smaller shaft and
adjusted to engage with a stud in the orbit of
its revolution, and means for permitting said
arm to yield during snch engagement while
the shaft is rotated continuously in one direc-
tion and to resume its normal position when
said stud is passed, substantially as and for
the purposes specified. |

4. The combination, with a steam-engine
and mechanism for reversing its movement,
of the louse valve-eccentric J, rigid collar K,
connected with each other by means of the
pin J* and eccentric L, and means, as the arm
M and stud J*, for revolving said eccentric L
npon the reversal of the engine, substantially
as and for the purposes described. -

5. An antomatic lead-adjusting mechanism
for reversible steam-engines, consisting of a

valve ececentric loosely mounted upon the en-

rotate between paraliel lngs or faces extending

lateraily from a collar rigidly attached to the

shaft and in turn connected by means of a pin

with said valve-eccentric, and a finger attached

to said smaller cceentric and adjusted to en-
cage with a stud projecting laterally from the
eccentric-strap, said finger being arranged 1n
the plane of the greatest eccentricity of said
small eccentric, substantially as
purposes set forth.

6. The combination, with a steam-engine
and means for reversing its action, of the loose
valve-eccentric J, a collar rigidly mounted
upon the shaft and provided with lugs K"K,
an eccentrie, L, loosely fitted between sald
lugs, pin J?, connected with said valve-eccen-
tric, stud J*, fiiger M. and meauns, as the spring
J°, for permitting said arm to yield upon en-
gagement with the stud J* and to thereafter
resume its normal position, in which the dead-
center of the eccentric L isin a plane at right
angles to the active faces of said lugs, sub-
stantially as and for the purposes specified.

7 The combination, with a steam-engine, of
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and for the |
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o valve-eccentric loosely mounted upon the 03

engine-shaft, means, substantially as specified,
for changing its eccentricity with relation to
a given radial line through said shaft, double
steamways arranged in the steam - chest, a

double slide-valve, and the two-way cocks K 70

I, with means for rotating the same in oppo-
site directions, substantially as and for the
purposes deseribed.

KENNARD KNOTT.

‘(Vitnesses:
- D. H. FLETCHER,
A. C. RAUSH.
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