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To all whom it may concern: |
- Beit known that I, HENRY JAMES J OHNSON,
of Provideunce, in the county of Providence
and State of Rhode Island, have made an in-
- 5 vention of certain new and useful Improve-
‘ments in Mechanism for Regulating Steam-
Kngines; and I do hereby declare that the fol-
- lowing, in connection with the accompanying
drawings, is a full, clear, and exact description

10 and specification of the same. -

~In drop cut-off-valve engines in which the
covernor regulates the pointat which the cut-
off takes place—such, for example, as the en-
gine known as the ‘‘Greene Engine’’—1t some-

15 times happens that the driving-belt of the

governor breaks or ruuns off the pulley, in
which cases the steam-valves cease to cut off

the admission of steam from the boiler, and

unless the engineer is at hand to close the.

20 throttle - valve the engine receives far more
steam than 1s necessary for the work to be
performed and suddenly increases its speed.

The principal object of the present inven-
tion is to automatically shut off the steam from

25 the engine under such a contfingency, although

the same mechanism is useful for suddenly
shutting off the steam by hand in case of other
contingencies. | R
The invention consists of certain combina-

30 tionsof mechanical devices by which the above

object is attained, and by which the manage-.

ment of the engine 1s facilitated. These com-
binations are recited in detall in the claims at
the close of this specification.

5
> Ihave represented in the accompanying draw-
ings, and will proceed to describe, the best
modes in which I have thus far embodied the
invention for practical use, it being under-
stood that the construetion and arrangement,

40
- of the mechanism may be greatly varied, as

circumstances or the peculiar views of users

or builders of engines render expedient.

Figurelofthesaid drawings representsaside

view of the devices for opening and control-
ling the steam-valves of an engine,with a frag-
ment of one of the valve-chests in section
showing thevalve. Fig.21isatransverse view,
partly in section, of the mechanism, the sec-
so tion being at the line # # of Fig. 1. Fig. 8 is

45

a horizontal section of a portion of the mech- |

In order that they may be fully understiood,'

e

anism at the line y y of Fig. 1. Fig. 4 is a

side view of parts of the mechanism, desig-
nated by the same letters of reference as the
corresponding parts in the preceding figure.
Kig. 4* represents different positions of the
governor-balls, Figs.5and6 represent views,
partly in section, of the head of the link-rod.

29

FKigs., 7T and 7* represent views of a modifica-

tion of the mechanism as hereinafter deseribed, 6o
- The engine to which the mechanism repre-
sented in the drawings is more particularly
adapted 13 the well- known Greene engine,
in which the steam-valves are opened by
means of tappets carried by a reciprocating 65
sliding bar, and in which the position of the
tappets in the sliding bar is varied by the
operatlon of the governor, so as to effect the
cutting off of the supply of steam to the
steam-cylinder by the steam-valves when the 7o
piston has traveled more or less of its stroke.
As the construction and operation of the

Greene engine is well understood by mechani- -

cal engineers, I have represented in the ac-
companying drawings, and will proceed to de-
scribe, only the portions of the engine to
which my improvements are applied. The
sliding bar A, which carries the tappets for
opening and releasing the steam-valves, is
constructed in the usual manner, and may be
operated by means of an eccentrie, as is cus-

75

8_0

tomary, the eccentric being connected with a

stud-pin, a, secured to the sliding bar., This
sliding bar carries the tappets b b, which en-
gage with the toes B B of the rock-shafts C G,

for moving the steam-valves, and the said

tappets are fitted in the usual manner to
move crosswise of the sliding bar, so that
they may be adjusted and controlled by the
governor for the purpose of causing them to go
protrude greater or less distances above the
sliding bar A, so as to engage for a greater or
less length of time with the points of the
valve-toes B B, and thus vary the point at
which the steam-valves are permitted to close gs
and cut off the supply of steam to the steam-
cylinder., Hach steam-valve DD is conneected
with its respective rock-shaft C, by means of a
valve-rod, Ii, and an arm, ¢, in the usual wav,
The governor E of the engine is supported zoo
upon a standard, E', which by preference is -
erected upon the bed-plate of the engine, and




o
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the governor-spindle E? is caused to revolve |
by means of a belt, E’, leading from a pulley

on the fly-wheel shaft of the engine to a pul-
ley secured to a counter-shaft which is ar-

‘ranged beneath the governor, and is connect-
ed with the governor-spindle by means of
- beveled wheels.

. The governor is fitted with
a slide, I, which is raised and lowered as the
fiy-balls gseparate or approach each other, ac-

cording to the variations in speed of the steam-

engine.

In order that the speed at which the engine

18 to be run may be adjusted, the yoke ¢ of the

Y

20

governor-slide is fitted with two rods, ¢ ¢, to
which more or less weights may be applied,
as represented in dotted lines at ¢* ¢?, Fig. 1.

In order that the governor may regulate tire
- periods in the stroke of the

the steam-valves are liberated for the purpose
of cutting off the supply of steam from the

“boiler, the governor is connected with the said

- tappets b b,the connections being made through

25

the intervention of the following mechanism:
The stems of the tappets b b are connected
beneath the sliding bar A with a plate, F,
whose edge is fitted to slide in a groove formed
1n the side of the sleeve d of the gage-rod G,

~ and the upper end of this gage-rod is con-

30

nected with one arm of a bell-crank, H, whose

other arm, A, 18 connected with the slide of the
governor K through the intervention of the
connecting - rod J, the vibrating arm I, the
rock-shaft K, the second arm,I’, and the yoke-
rod L, which connects that second arm,I’, with
the yoke e of the governor-slide E’; hence it

- follows that when the governor-balls g diverge,

by reason of an increase of speed, the gage-

- rod G 18 forced down, and the tappets b are

40

depressed, so as to protrude a less distance
above the sliding bar A, thereby causing the
tappets to hold their respective toes B B for
a shorter pericd, and to release the steam-
valves and effect cut-off at an earlier point of

“the stroke. On the other hand, when the gov-

45
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ernor-balls g converge, by reason of a decrease
of speed, the gage-rod is raised, and the tap-
pets &6 b are permitted to protrude farther
above the sliding bar A, thereby causing the
tappets b to hold their respective toes B for a
longer period, and to continue the opening

- movement of the steam-valves longer, so asto
- eftect the cut-off at a later point of the stroke

53
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of the piston.
In order that the prinecipal part of my in-
vention may be embodied in the valve mech-

anism above described, the head of the con-

necting-rod J i8 not jointed directly to the
vibrating arm I of the rock-shaft K, but is
connected with that arm through the inter-
vention of a short shifting link, M, as repre-
sented in detall in Figs. 5 and 6. A shifting-
pin, N, also, is provided to cause the shifting

- of the position of the shifting link M from

65

the normal position it occupies, as represented
in full lines at Fig. 5, to the position in

whieh it 1s represented in dotted lines in Figs,

¢ and 5. So long as the governor operates

piston at which

335933

regularly the shifting link M occupies the

uous lines at Figs. 5 and 6, with the swinging

‘end m of the link bearing against the inner

position in which it is represented in contin-
70

side of the cavity of the head 5 of the connect-

ing-rod, and the connecting-rod J then has
the relation to the vibrating arm I which it is

represented as having in full lines in Figs. 1

and 4. If, however, the revolution of the gov-
ernor be stopped by the breaking of its driv-
ing-belt or by other cause, the governor-balls
suddenly converge, the governor-slide F is de-
pressed, the vibrating arm I is rocked down-
ward, and the connecting-rod J is brought in
contact with the shifting-pin N, which, in the
modification of my mechanism represented in

75
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Figs. 1 to 6, inclusive, stops the descent of

‘the connecting-rod J, and then the continued

85

descent of the governor-slide F and downward

rocking of the vibrating arm Ishifts the posi-
tion of the shifting link M, as represented in
dotted lines at Iig. 5, thereby permitting the
connecting-rod J to move.toward the stand O
of the rock-shafts C C, and to drop the gage-

00

rod G, thus lowering the tappets b b so far
that they cease to project above the sliding

bar A sufficiently to engage with the toes B B,
and consequently cease to operate the steam-

‘valves; hence whenever this operation takes
‘place no steam 1s admitted to the steam-cylin-

95

der, and the engine must come to rest. -

It will be noticed that the shifting link M

.and the vibrating arm I turn on center pins

which are not conecentric. TIn order to

pre-

10O

‘vent any strain arising from this cause when

the shifting link M is shifted, the sleeve d of

the gage-rod & is connected with the gage-rod
through the Intervention of a spring, I, Fig. 2.
Consequently when the upper end of the sleeve
strikes the under side of the shelf P (that sus-

105

tains the stand O) and the downward turning

of the link M tends to strain the connecting-

rod J, the said spring ! yields and prevents

the straining of the various connections.

I1IO

When the engine is stopped by closing the

throttle-valve, the governor-balls g g converge

and the governor-slide F is depressed by the

gradual reduction and final stoppage of the

speed of the engine, although the governor-
Such a movement ou the

belt remains intact.
part of the governor would, as previously
stated, shift the link M, and would then pre-
vent the opening of the steam-valves when

I15
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steam was let on the engine, unless the gover- -
nor should be raised by hand, so as to replace

the shifting link M in its normal position.

in order to obviate the necessity of th_lis'

raising the governor by hand, a stop is pro-

vided to prevent the descent of the governor-

slide sufiiciently to shift the link M at the

shutting the throttle-valve, so that when the
engine isto be restarted by opening the throt-
tle-valve the link 1s in its normal position and

| times the engine is purposely stopped by

130

the steam-valves will be opered by the tap- :

pets.

The form in which it is preferred to -

construct this stop is represented in Figs, 1




- 1ng of a ring, R, which is fitted to turn upon

Ic

~ of the governor and
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~last is constructed and connected with the
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and 3, in which the stop is shown as consist. |

the upper end of the tubular standard I of
the governor. The upper edge of this ring-
stop 18 slotted at opposite sides, as at » r, SO
that when the ringisinthe position rep resented
at Fig. 3 the slots correspond with the slide-
yoke ¢ and permit that yoke to descend when
the governor - balls converge. 1f, however,
the ring-stop R be partially turned. its un. |
slotted portionsare brought beneath the voke

prevent its descent to the

point at which it would effect the shifting of

the shifting link M; hence when the engine

1s to be stopped by closing the throttle-valve
the ring-stop R is turned to prevent the de-

scent of the governor-yoke and leave the tap-

pets 00 in their proper positions for operating

the steam-valves, and when the engine is re-
started the ring-stop is turned to its normal

position, as represented at Fig. 3, as soon as

the speed of the governor rises sufficiently to

11t the yoke from the stop. A handle, s, is

applied to the ring-stop R, to enable it to be

conveniently turned from one position to the

other, and a spring-catch may be added to

secure the ring in its positions. N

As governors frequently act sluggishly, 1
find it expedient to econnect an adjustable
Swinging weight with the governor for the
purpose of improving its natural action.

A convenient mode of applying this swing-
Ing weight is represented in Figs. 1 and 4, in
which the swinging weight T is represented
as provided with a stem, ¢, which is fitted to
slide 1n a hole formedin an upward extension
of the vibrating arm I, and this extension is
by preference slit vertically, so as to form the
two cheeks of a clamp, and a clamp-screw, 2, -
18 provided to draw the two cheeks together,

So that the stem of the adjustable weight T |

may be clamped fast in any position in which
it may be adjusted. |
My invention is not restricted to the pre-

cise mechanism which I have above deseribed.
as the mechanism may be modified withont
ceasing to embody the invention. One modi-
fication which I have devised is represented
at I1g. 7, in which the governor ¥ is connected
with the connecting-rod J through the in-
tervention of the yoke-rod I, the vibrating
arm or lever I, and the shifting link M, which

head of the connecting-rod J in tle same man-
ner as is represented in Figs. 5 and 6.
modification of the mechanism the shifting-
pin N is not a fixture, as it is represented to

the arm I, so that when the governor-slide is
excessively depressed by the sudden stoppage |
of the governor the shifting-pin is raised 5o as

to come in contact with and raise the connect-
ing-rod J and shift the position of the shift-

In this |

Spring thereof.
be in Fig. 1, but is carried by an extension of |

ing-link M, as represented in dotted lines in
Fig. 7. - | 65
- T'he principal part of my invention is use-

ful, not only for automatically stopping the
operation of the steam-valves when the gov-
ernor - beit breaks, but may be used also .
to stop the engine by hand without closing 70
the throttle-valve. Thus the engine may be
stopped by raising the head end of the con-
necting-rod by hand, thereby shifting the po-
sition of the shifting link M and permitting
the tappets to sink below the points of the 75
valve-toes B B, and to cease to operate the .
steam-valves, which then remain closed. In

practical use a ring may be applied to the

connecting-rod J, and a cord or wire may be
connected with the ring and led to distant £0
parts of the establishment where contingen-
cies mway arise that may require the rapid
stoppage of the engine. In this ecase the

- pulling of the cord will raise the head of the

connecting rod J and shift the shifting link 85
M, thereby stopping the action of the stegm-

‘valves and causing the engine to come to

rest.

1 claim as my invention— |

L. The combination, substantially as be- go
fore set forth, of the governor-slide, the tap-
pets which operate the steam-valves of the
steam-engine, with the intervening connect-
ing rod, and the shifting link of that rod.

2. The combination, substantially as be- 95
fore set forth, of the governor-slide with the
vibrating arm, the connecting-rod which is |
operated by the vibrating arm, and the shift-
ing link whieh conneets the vibrating arm
with the said connecting-rod, | |
3. The combination, substantially as be-
fore set forth, of the governor-slide, the vi-
brating arm, the connecting-rod operated by
sald vibrating arm, the shifting link which
connects the vibrating arm and said connect- 105
ing-rod, and the shifting-pin which effects the
change in position of the shifting link auto-
matically. |

4. The combination, substantially as be-
fore set forth, of the governor - slide, the t10
shifting link, the shifting-pin, and the mova-
ble stop, whereby the excessive descent of
the governor-slide may be prevented when
the shifting link has been shifted by the ac-
tion of the governor-slide and shifting-pin. 115
9. The combination, substantially as be-
fore set forth, of the sliding bar which carries
the tappets, the gage-rod for moving the
tappets, the sleeve of the gage-rod, and the

100
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In witnesss whereof I have hereto sef my

hand this 28th day of September, A D. 1855,

HENRY JAMES JOHNSON.
- Witnesses:

- T. W. PHILLIPS,
A. M. LAXE.
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