{No Model.)
C. W. CHADWICK.

ENGINE VALVE GEAR.
No.561ﬁ96, - Patented June 9, 1806,

Y

Fig. 1.

Nii: N
NEER
¥ /=
oy

I oo

_ lavenior,
Wi 6;1269525 W Cyrus W, C/zaawz‘ml{,
‘é%f: gl Dy bkis Attorney,
R ™ /Za/gf :

V4

ANDREW B.GRAHAM, PHDTOimIO.WAS?(iNGTDN.D c




5

je

15

40

45

UNTTED STATES

PatTeENT OFFICE.

OYRUS W. CIIADWICK, OF CLIFTONDALE, MASSACHUSETTS, ASSIGNOR OF
ONE-IIALF TO CLARENCE COATES, OF SAME PLACE.

]

ENGINE VALVE-GEAR.

SPECIFICATION forming part of Letters Patent No. 561,696, dated June 9, 1896,
Application filed February 13,1886, Serial No. 579,120, (No model)

To all whom it may concern:

Be it known that I, CYrus W. CHADWICK,
a citizen of the United States, residing at Clif-
tondale, in the county of Essex and State of
Massachusetts,haveinvented certainnewand
useful Improvements in Steam-Engine Valve-
Gears, of whiceh the following is a specifica-
tion.

My invention relates tosteam-engine valve-
gears, and especially to that class of valve-
gears in which the valves are operated by the
motion of a “wrist-plate,” which wrist-plate
is given an oscillatory movement by means of
an eceentric on the engine-shaft. In this
type of engine the cutting oft of the steam is
effected by releasing a weight at the proper
instant, the said weight being in operative
connection with the rotating valves. Itisto
this particular type of valve-gear, known as
the “drop cut-off” valve-gear, that my in-
vention is applicable.

The objects of my invention are to provide
means for securing the most economical dis-
tribution of steam within the cylinder of the
engine, to prevent any abnormal increase in
the speed of the engine, and to automatically
stop the engine in case of the breakageof the
governor-belt or other means by which the
governor is driven.

My invention consists of the combination,
with an engine-cylinder, two steam-valves
and two exhaust-valves, a wrist-plate for op-
erating said valves, means for giving to this
wrist-plate an oscillatory or rocking motion,
and a governor of the ““fly-ball” or similar
form, of a shaft operatively connected to the
said governor in such manner as to turn the
shaft in opposite directions as the speed in-
creases ol (ecreases, respectively, two cams
attached to the said rocking shaft, two levers
pivotally connected to the said wrist-plate,
cach bearing a catch or hook for opening the
steam-valves, and two swinging fulerums for
the said levers, the said fulcrumsbeing pivot-
ally connected to the said cylinder and moved
by the said cams.

In the drawings which illustrate theinven-
tion, Figure 1 is a view of allthe parts of my
invention properly assembled. Iig. 2 shows
more clearly the lateh which is rigidly con-
nected to the stem of the steam-valves and

by which the said valves are opened. Fig. 3
is a view of the governor, showing the means
whereby the rocking motion of the cam-shaft
is produced. Fig. 4 is a side view of the
parts shown in Fig. 3.

In the drawings, A represents the eylinder
of the engine.

B and B are the projecting stems of the
steam-valves.

C and ¢’ are the projecting stems by which
the exhaust-valves are moved by the cranks
¢ and ¢ and the links d and d'.

D represents the shaft about which the
wrist-plate E is turned with an oscillatory
motion by means of the rod T.

G and G are cams rigidly attached to the
shaft II and which by their motion movethe
fulerums I and I' of the levers J and J".

b and b’ represent the latches which engage
with the hooks 7 and j' of the levers J and J".

e and ¢' are the eranks by which the steam-
valve stems are brought to the normal posi-
tion, as shown, by the action of the weights
K and K’ and the rods b and &'. K and K
are retarded at the lower part of their motion
by the dash-pots L and L.

M represents the usual form of fly-ball gov-
ernor, to the lower part of which is attached
the wheel-shaped part N, which rises and falls
as the speed of the governor increases or de-
creases.

0 is a lever in operative contact with the
wheel N and rigidly connected to the cam-
shaft II, and by which the said shaft I is
turned.

P represents a pulley and belt, by means
of which the governor M is revolved.

W is a weight attached to the lever w, which
isinturnrigidly attached to theshaft H. This
weight W in part balances the weight of the
governor M and wheel N.

fand f' represent the springs which hold
the latches b and b’ in their operative posi-
tions. gand ¢ ave stops which hold the said
latches b and b’ from being thrown outward
too far by the said springs f and f".

The action of the exhaust-valves, their ac-
tuating-links ¢ d and ¢’ d’, and the wrist-plate
E is identical with the action of the corve-
sponding parts of any similar valve-gear and
need not be here described. No claim is here
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made tororiginality-inthis-part of the:appas
ratus.: : o ‘ ~

s The operation of the remainderof thevalve-
“gear; wherein lies the whole of myinvention;
<isas follows: In Fig. 1 the wrist-plate ® has-
sreached. the limit-of its motion in one direcs:
~tion; throwing the lever J so far: tosthe-left

thatits hook oreatch 7 engages with thelateh-
b As the wrist-plate E begins its:motion in

the reverse: direction. the lever J moves the:

lateh brabout the-centerof the valve:stem B,

admitting steamfothecylinder ofthe engine:

- In its motion the catchj is moved away from:
‘the centerof valve-stem Buntitit.disengages:
the latch b, when the weight K; through the

rod koand the crank e;suddenly turns $he

. valve-stem B toits original position; asshown,

ixclosing the valve and cutting off steam from |
“the cylinder of the engine. - As the motion.of- |
the awrist-plate B continues the catch ' is |
s foreedagainst thedateh bY the spring £ yield-
Soadnguntily the wrist-plate B having reached
- :thedimit-of: its motion, the catchy engages

B ate)

,A;ZS

withthe dateh b’ The metion on the'valve-

stem B is then the same-as thatof By-just

described.: ‘ ;

The action-of the goveérnor is as follows:

- As the speed of the engine inereases andthe

-governor-balls: fly outward the wheel Nois:
raised.: ‘Lhis raises the lever O, which isrig--
Adly attached toithe camsshiaft E: - This turns
sthe cam:shaft:Il insuch:direction: that: the
two: cams: G and 3 throw the fulerums Fand |

I inward, - This inerveases the motion of the

- wstroke. o This action stows the engine to TOT=:
Jn.case the speed-becomes e~

-mal speed:

hooks 7 and §/; thus eausing themnito release.

the latches b and b’ at an earlier-part.of. the

duced the wheel N falls and in'so doing turns
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the cam-shaft II in the opposite direction,
throwing the fulerums I and I’ outward and
thus causing the hooks j and j' to hold to the
latches b and b’ for a longer portion of the
stroke. This raises the speed of the engine
to its normal value.

In case of an abnormal increase of speed
the hooks j and j' will not engage the latches
b and &', because of the fact that the levers
J and J' are lowered when the fulerums I and
I" are moved inward. Thus the steam will
be entirely cut off.

In case of breakage of the governor-driving

561,696

cylinder as before.

+ Having described the eonstruetion andop-

eration of IIIy invention, T declare that whab
Telaimis— . ¢ o , :

sedesIna steam-engine valve-gear, the com=
-bination with two rotary steam-valves, of 4 -
wrist-plate, two-levers: pivotally attached to

the said wrist-plate; two movable fulérnms

«20:In a steam-engine valve-gear, the com-

‘bination withtwe rotaty steam-valves, of twe

‘mechanism the:wheel N will ‘drop so-farthat
thelever O will be disengaged; and the weight
Wowill then turn. the cam-shaft I so as to:
throw the fulernms T and ¥ totheir extreme. .
JAnward pesitions; cubting offisteam from the
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‘in conmection with the said levers, the posi- .~
tions:of the sald fulerums being governed by
- o cenfrifugal device, as'set forth. w7

v

levers for operating the saidvalves twoiovs ==

ablefulcrums in connection with the said le-

< vers; twocams eontrolling the positions of the.
said fulerums and-means whereby theicams::

aremoved by acontrifugaldevice; assetforth,

8. Inasteam-engine, the combinationwith = 1
the engine-cylinder, of \a wristiplate fevolusit

bly connected to the said eylinder, twolevers

pivotally eonneeted to the sald-wristiplate,
tworrotary steam-valves; latches rigidly con=”
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nected ‘to the stemsiof the waid valvesand =

hooks or eatehies-on the sald: levers adapted 7
‘torengage. the said latches; substantially as

seb - forth. - HEEss

~4.Inasteam-engine,; the combinationwith
‘the engine-cylinder; of: a wrist-plate revolus:
‘bly connected fo the said eylinder, two levers:
‘pivotally conniected to the said wristplate,

two rotary steam-valves, latches rigidly comn-

wgeted {0 the stems of the said valves; hooks:
or catches on the said levers adapted to en:

gage the said latches and two movable ful-
crums in connection with the said levers, the
position of the said fulcrums being controlled
by a centrifugal governor, substantially as
described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this Sth day of
February, A. D. 1896.

C. W. CIHADWICK.

Witnesses:

FRrRED B. COREY,
GEo. C. HoOUGHTON.
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