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 Steam-Engines, of thh the follewmn 15 a
| speelﬁea,tlon .. |
- My invention relates to a releasing- n'eat' O
IO
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A ﬂuctuatmn load—such as thoee used, for
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To wll whom Tt muy concern: :
Be it known that I, BurToN S. IIUeHEb

citizen of the United Statee and a resident of '-

Covington, in the county of Is.enton and State
of Kentneﬂv have invented certain new and
useful Imprevementq in Releasing-Gear for

that type of steam-engine in'which Lher'e are
fourvalves—namely, one exhaust at each end

of the cylinder and one steam-valve also at

each end of the ¢ cylinder—the releasing-gear
being for the purpose of ecutting off steam {1111 -
ing the stroke of the piston.

The principal object that I had in view in |

making this invention was the adaptation of
2! 1‘610&811’1 -gear to steam-engines subject to

example, for operating electric- milway Sys-

tems or rolling-mill wmk-—-—-whereby the steam
could be cut off at any part of the stroke of
the piston, thus enabling the engine to carry

a higher average load :emd glve more econom-
1cal 1*esulte Inaemueh as my invention pro-

vides for cut-off beyond the half-stroke it IS
of advantage 111 multiple- evhndet‘ steam-en-

- gines.
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In order to deeerlbe the detaﬂe of the  me-

chanical eenstruc,tlon drawings are annexed.
I‘ln‘m'e 1 is a side elevatlon of - the larger
1301*1;1011 of the steam-engine, whose: eonstrue-

tion,insofarasmyin venmen isnot concerned,
18 sunﬂm" that of the Hamilton-Corliss steem—

5 engine, (lefthand.) Themain eccentric, bear-
ings, &e., therefore, and the newhbor‘m@ ele-

| _ments are omitted in this view, but are out-
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- other.
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lined in Fig. 4. Fig. 2 shows a correspond-
ing view to that in F10 1 of one of the mech-

anisms employed, which is not clearly exhib-

ited in Fig. 1 on aceount of the smallness of
the scale and the hiding of one part by an-

seen in I‘1 . 1 and 2 and other. figures and
1dentified by a reference-letter. Fw 41is a

- view whose object is similar to that in Fig.
- 2-—namely, the exhibition by itself of certain
elements which are drawn on toosmall a scale

in Fig. 1 to show an important construction
and. to show a particular phase—-mbemﬂ' the

same as that which is represented in Fig. 1.
Ifig. 518 a view similar to that 111 Flo* 4 ex-

| eept thftt SOmMe

FFig. 31is a seeuenel view of a lever

that the phase of the elements is diffe

'Fig. 7 shows how the

p.:uts are omitted smd except
erent.
Fig. 6 is a modification of means for operat-
‘ing the safety device.
Lmvenmon may be so medlﬁed a8 to be appli-
cabletoa diﬂferent class of steam-engine-—for
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example, that which is usually found on west- - '

ern river steamers. The peculiar form of

eccentric employed is not shown on the right

hand of this figure, but is the same as that
represented in T 1gs. Sand 9. Fig. S8isaview
of a portion of thet which is shown in FFig. 7,
butinthisficurethe ¢lements ar e more elem*ly
apparent as to construction. Fig. 8 is a

i epetmon of that which is 1*epresented In Kigs.
7 and 3, but on a much larger secale, so that
the nature of the ODBI&LIOH may be more
casily understood. One of the parts moves
‘undercertain conditions,and by measurement.
‘1t may be found that one of the parts has

moved while the other has not. IFig. 9 is a

view of the same parts that are Shown in TFig.

Tigs. 10and 11 4z

3, but the phase is different.
are greatly enlarged views of the llftmn* mech-
anism repeated fl om Kig, 7

of the greatly reduced secale.
in the two figures lies only in the relative sr-
rangements of the elements bmun‘ht about by
the operation of the engine.

As usual,¢isthe wrlst-pldte which is ediapt—
ed to rock upon a stud b, extending from the

‘back of the ecylinder.
_ ¢ 18 the eccentric-rod, having a D‘rab hook-
d for engaging with the pm eupon the plate a.

/ represente connecting-rods between the

wrist-plate ¢ and the wrists which are pro-

vided upon the stems g of the exhaust-valves.
The means for adjusting these detailsare not
shown, as they have nothing to do with my
mv ention and are only mentloned as means,
ogether with the other elements above men-

uoned for identifying the construction of.

this engine with the usual type of Hamilton-
borhse engines. Necessarily some of the other

elements are also common.

h indicates the connecting- rods frorq the
wrist-plate a to the meehemsm Tor operating

, where the con-
struction of this part is not se clear, in view
The dlf erence

ho
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the steam-valves with which they are 1nd1— |

rectly clamped, through the ageney of hooks,

during the opening of the valves, and from
Whleh they are 1*eleesed, as heremafter set
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forth, through the action of aun independent
cecentric and the governor when the piston
has arrived at a certain point of the stroke.

At 7 arethe dash-potsfor the nsual purpose
of receiving the shock of the valve mechan-
ism at the time of the sudden release of the
valves.

It should be noticed that 7 is an eccentric
independent of the one for operating the
wrist-plate a. It is located upon the main
shaft & of the engine. As the principal ob-
ject of the eccentrice 1s to give a vibratory mo-
tion to the rod [, it is evident that I may em-
ploy any of the equivalents—for example, a

crank—as well known 1n the state of the art

or other means for giving such reciprocating

motion. | -
misacurvedlink havinga stationary pivot

m' and provided with a movable block n,

which may beslid along the length of thelink. |

The position of the block n is automatically
controlled by the governor, as hereinafter set
forth. The two connecting-rods o and p are
pivoted to the bloeck n. The rod o 1s pivoted
directly to the arm o’ of one of the cams pro-
vided, closing indirectly the corresponding
steam-valves. The cam itself is lettered g,
consisting of a projection upon and movable
with the said arm o’. The other rod p con-
nects indirectly, through the rocking lever
and the connecting-rod 7', with the arm p’ of
the cam ¢’. By means, therefore, of the aux-
iliary eccentric 7 and the cams g and ¢',which
it operates, the steam-valves are permitted
to close when the cams are at a certain phase;
but the reason of this needs further explana-
tion, as follows:

s 18 the usual block, and ¢ the usual hook,
which grabs the block for opening one of the
steam-valves by lifting the block, the steam-
valve closing when the hook 7 is released
from the said block s. The hook ¢ forms one
arm of the bell-crank, whose other arm is 7.
This bell-crank is pivoted to the same rock-
ing lever v to which the rod /& in each in-
stance is pivoted, so that when the rods /i are

‘reciprocated they alternately lift the blocks

s and therefore open the steam-valves, It
becomes necessary, in order to close the
valves, to trip the arm ¢ of the said bell-
crank, and this is done not directly by the
cam ¢, but by an intermediate cam-lever v,
which is pivoted to a stationary bearing v.
The upper side of the lever ¢, upon which the
tooth 7" of the arm ¢ rests,is curved, and the
cam v is upon its under side. When the
cam ¢ moves against the cam 2", the lever v
is raised, and consequently the block s isre-
leased from the hook 7, because the lever »
turns the bell-erank, of which 7 and ¢ are the
arms.
tached to thevalve-arm «, which is connected
to the plunger-rod ' of the dash-pot 7, the
sald block being merely a projection on the
rear of the valve-arm. The point in the
stroke at which therelease of the steam-valves
takes place depends upon the position of the

T'he bloeck s in each Instance 1s at-
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bloek n on thelink m, being late or early, ac-
cording as the block is high or low, as may
be seen by referring back and forth to Ifigs.
1, 4, and 5. In this connection it may be
mentioned incidentally, as apparent from the
drawings, and referring particularly to the
ocovernor, that when the speed is low the
block n is high, and when the speed i1s high
the block 7 is low. As to the curvature of
the link m, it is so plotted that the cam-arm
p' is slightly advanced and the cam-arm o
correspondingly retarded as the block n ap-
proaches the center of the link m, where cut-
off at half-stroke is established. 7The degree
of curvature is dependent upon the length of
the connecting-rod of the engine, and the

adaptation of this curved link corrects the

error due to the said rod and equalizes the
cut-off for all parts of the stroke. .

The governor does not directly release the
steam-valves nor does it directly close them,

but produces an adjustment whereby the

power of the eccentric j operates the releas-
ing deviece. The explanation is given as fol-
lows: To the rod o, which is pivoted to the
block n, is pivoted a rod 7y, which in turn is
pivoted to alever ¢, having a fulerum-block
z, which is held in the normal operating con-
dition by a hook A. The other end of the
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lever 9/’ is pivoted to the weighted pendulum

B, suspended from the collar C of the gov-
ernor D,the collar Cbeing thatwhich descends
and ascends, respectively, with the increase
and decrease of speed, and accordingly the
block n has corresponding movements.

The reason that the block z is supported by
the hook A is so that should the governor-
belt break the engineisautomatically stopped
by the falling of the block 72 to the very low-
est position of the link m, due to the dropping
of the fulerum-block 2z of the hook A by the
impact of the collar C against the lever-arm
E, of which the hook A is the other arm. To
this end the mechanism is adjusted so that
the valves are cut off at the very beginning
of the stroke when the block » is at the low-
est position of the link m—in other words, so
that the steam-valves will not be opened.
The retaining-spring If for the hook Aissuch
that the hook A willnot be released from the
block z unless the pressure of the eollar € is
oreater than about one-quarter of the down-
wardly-acting force of the governor-balls,
their rods, &e., from which it 1s apparent
that although the collar C may come in con-
tact with the lever-arm K, yet the engine will
not necessarily stop. At least a quarter of
the weight of the governor must act upon the
safety device.

The weight of the pendulum B is such as
to balance the weight of the rod o and other
parts which may bear upon the rod .

The modus operandr in general consists 1n
the opening of the valves respectively at the
beginning of each stroke, the closing of the

same at a predetermined time, and the open-

ing of the exhaust-valves at the end of the re-
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- spective strokes, and the closin o of the same |
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before the beginning of the succeeding
strokes. Theeccentricjbyits motions causes

a reciprocating of therods /, o, p, and 7', and.
‘especlally of the link m.  The consequences
of - this reciprocating motion of the several

- parts named are that the cams ¢ and ¢’ are ro-
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tated backward and forward and alternately
lift the levers v and ©' and release the blocks
s. 'The reciprocating motion of the rod [ is

always the same, but not so regarding the
rods o and 7', whose movements to and fro
~depend in degree upon the location of the
~ bloek n, which, as hereinbefore set forth, de-

pends upon the phases of the governor D.

In regard to the construction shown in the
other figures, where no governor is repre-
~sented, 1t may be stated that the block 7 may -
be adjusted by hand through levers M.
Furthermore, thé usual form of eccentric in -
this case is modified, as répresented, and con-
sists of a cam « of such shape, as approxi-
‘mately indicated, that the link m will be
very abruptly returned from the extreme po-

sition to the central position at the end of
each stroke of the piston, and will be swung

from the mid position with a rapidity corre-

- sponding to that of an eccentric and requir-

30

ing an angular motion of the cam « of one

hundred and fifty degrees, or about seven- |

- eighths of the travel of the piston.

35

- arm G, which is provided with two projections |
or cams ¢, adapted to lift the levers . On

Another difference consists in the omission -
~of the rod p and the rocking lever 7 and the
rod 7. Astoother modifications the followin o

1sdescriptive: The rod ¢cis pivoted to the cam-

~accountof the small scale in Tig. 7it was im-
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‘the rocking shaft J’.

practicable to make visible the leversv;: but.
their function is to knock the supports H out:
of the notches, one of which is shown at I,
provided upon the periphery of the hub J on
The supports H retain .

temporarily in their upward position the lift-
ers K. Springs L hold the supports in place,

- but yield under the action of the levers v.

During the operation the levers« are foreed

~ outward by the cams q, and consequently the
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sapports H are also shoved from the notches
I, thereby permitting the levers M and the
~lifters to fall for the purpose of closing the
~ valvesat the proper time.
- J' rotates the hub J backward and forward

‘The rocking shaft

~ with areciprocating motion, thereby catching

- ginning of the stroke of the piston.
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the suppotts within the notches I at the be-

A modification of a principal portion of the

safety releasing deviee is shown in Fig. 6,
~where either or both the magnet N or the cord

O-atfords simple means for stopping the en-
gine from a distance by the closing of the eir-

- .cuit or the pulling of the cord. The magnet

N is located under the armature N’, which is

attached to the lever-arm E, or the cord O

may be attached to the hook A and extended
toany distance in the ordinary manner of run-

~ning cords that are intended to rin g bells, &e.

I claim as my invention—

1. In asteam-engine, the combination with
the shaft thereof, of an eccentrie, which isin-

dependent of the eccentric for opening the
given exhaust and steam valves, mechanisms

for automatically releasing and closing the

steam-valves during the stroke of the piston,
a curved link m adapted to be reciprocated

by the said independent eccentrie, a block ad-

justable upon said link, and different rods
connecting said block, respectively to said
mechanisms.

2. In asteam-engine, the combination with
the shaft thereof, of an eccentric which is in-
dependent of the eccentric for opening the

75
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given exhaust and steam valves, mechanisms

for automatically releasing and closing the

steam-valves during the strokes of the piston,

a curved link m, adapted to be reciprocated
by the said independent eccentrice, a blockad-

Justable upon said link, different rods con-

necting said block respectively tosaid mech-

anisms, and a governor operated by said en-
gine, for controlling the position of said block.

3. In a steam-engine, the combination with
the shaft thercof, of an eccentric which is in-
dependent of the eccentric for opening the
given exhaust and steam valves, mechanisms
for automatically releasing and closing the

9o
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steam-valves during the stroke of the piston,

a curved link m adapted to be reciprocated

by the said independent eccentrie, a block ad-
Justable upon said link, different rods con-
necting said block respectively to said mech-

anisms, a governor operated by said engine,
and controlling the position of said block, and
means for throwing the block to the lowest

‘position on the curved link, only when the

governoris ‘“‘dead.” -

4. Inasteam-engine, the combination with
the shaft thereof, of an eccentric which is in-

[00
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dependent of the eccentric for opening the

given exhaust and steam valves, mechanisms
for automatically releasing and closing the

steam-valves during the strokes of the piston,
a-curved link m, adapted to be reciprocated

by the said eccentric, a block adjustable upon
sald link, different rods connecting said block
respectively to said mechanisms, a system of
levers connecting said block with the given
governor of the steam-engine, and supported

during its normal action by a hook A under

the control of a spring I', and a tripping de-

vice for the hook, adapted to bepressed upon -

110
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by the weight of the governor, the said spring

being of such strength that the hook ig re-- |
leased only when a predetermined portion of

the weight of the
leasing device.

Pt .
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governor acts on said re-

TI'he combination with a steam-engine, of

2

a reciprocating link m, curved as, and forthe

purpose described, and provided with a block
movable thereon, releasing mechanisms for

I3d

the steam-valves, and means for connecting
said block to said mechanisms. =~ o
- 0. The combination with a steam-engine, of
a reciprocating link m, curved as, and for the




10

L5

A , 500,064

purpose described, and provided with a block
movable thereon, releasing mechanisms for
the Steam-va.lves, differ ent rods for connect-

ing said block to said mechanisms, said mech- |

anisms each consisting of a hook ¢ for open-
ing and releasing the steam-valves, and form-
ing one arm of the bell-crank of which the
other arm is ¢, a lever v having a stationary
pivot adapted toswing the said bell-crank to
and fro, by its movements, and a cam ¢ for
moving ‘the lever 1, and Gontmlled by one of
the said rods.

7. Releasing-gear for a steam-engine, con-

sisting of the combination with the valve-armn
of a hook for opening the valve, a reciprocat-
ing cam, and a lever v, located between the

~cam and an extension from said hook.

20

3. The combination with the movable collar
C of a steam-engine governor, of a weighted
pendulum, I3, Smpende from said eollm, !

Jever v’ pivoted {o the pendulum, to a ful-

crum-block 2z, and to a rod which determines
the adjustment of cut-off of the steam-engine,
a pivoted hook A, for holding up the fulerum-
block z, a pro ]e(,tlon E from said hook, lying

in the path of the collar C, and a spring If
pressing against said hook, "ummst the action
of the weight of the governor-balls upon the

collar C, and of such strennth as to cause the
ook to retain the block z, against the action
of the weight of the governor-bﬂlls upon the
collar C execept when the governor 1s substan-
tially at rest.

Siegned at Covington, in the county of Ken-
ton and State of hentue]ﬂ? this 13th day of
January, A. D. 1897.

BURTON 8. [TIUGIIES. [L.s.]

Witnesses:

THaos. M. I'ISHER,
W. PP. MCcLAUGHLIN,
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