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To all whom it may concern:
Be it known that I, WALTER F. BROWN, a

citizen of the United States, residing at Provi-

dence, in the county of Providence and State
of Rhode Island, have invented certain new

and useful Immowements in Safety Attach-

ments for Steam-Engine Gover nors; and I do
hereby declare the followmn* to be a full, clear,

and exact description of the invention, sueh as
will enable others skilled in the art to which it
appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to letters of reference marked there-
on, which form a part of this specification.

. My invention has relation to devices for

automatically rendering inoperative the cut-
off valve gear of steam engines, in case of ac-
cident to the governor; that is to say in cer-
tain types of automatm cut off engines, pro-
vided with detachable valve-gear as usually
constructed, in which the elosmﬁf of thesteams-

'~ valves is effected by weights or dash-pots, the

governor - controlled tripping or releasing
mechanism is not adapted to automatically
prevent the steam-valves from admitting
steam into the cylinder in case the governor
becemes disabled from any cause.  The ef-
fect of such disability being to admit an in-

creased amount of steam to the cylinder,

thereby instantly increasing the speed of the

engine, which if contintied for a brief time is

liable to result disastrously, not only to the

engine itself but to the surrounding machin-

~ery and building as well.

The object T have in view is to provide the

”'-_ﬂ'ovel nor-controlled mechanism of steam en-

gines having detachable valveﬂear with au-

'tomatlcally _Qperatmﬂ' means Whereby_ non-
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action of the valve-opening device is insured
1n case of accident to the governor, or to the
mechanism which actuates it.

My improvement is more particularly

~ adapted to be used in engines provided with

45

"5_0

a positively driven E,hdmﬂ'-ba,r carrying gov-

ernor-actuated vertically movable tappets ar-
ranged to engagetoes whichinturn areadapt-
ed to open the steam-valves to admit steam
through the pores into the cylinder. Among
engines of this class, having liberating valve-
gear, may be mentioned the well - known
“(xreene engine,”

In carrying out my invention the tappet- | rection; the latter at the same time being

actuating rod is jointed to a governor-con-
trolled level through the medmm of a con-

‘nection adapted to be automatwally discon-

nected from said rod, or rendered inopera-

- tive, whenever the movement of said lever

exceeds the normal limit.

In the accompanying two sheets of draw-

ings, Figure 1 is a front side elevation of my
improvement in its normal position, the en-

‘gine being at a state of rest, showing a por-

'tlon of the governor stand or column.

Kig.
215 a plan view of the same. TI'ig. 31is aside
elevation, in partial section, showing the re-
lation of _the parts eorresponding with Fig.1;
the front connections being omitted; the sec-

6o

tional or shaded portion being taken on line

x x of Fig. 2. Fig.41s a transverse sectional

view, taken substantially on line « & of Fig.
1. Fig. 5 isa front view, showing the normal
relation of the.parts when the engine 1s In

‘operation.

Fig. 6 is a side elevation, in re-
duced scale, showing a governor provided
with my improvement and the manner of con-

anism of the automatically detachable type.
Fig.7 is asimilar veiw of the governor, show-
ing the relation of the parts of the device as

it would appear in the event of the governor-
. belt breaking.

Fig.8showsthe COI'leSPOIldII]‘i"
portion of the mlve-ﬂ*eal Fig. 9is a side ele-
vation viewed from the rear, or online w w of
Fig. 2, the relation of the parts, however, cor-
responding with the position shown in Ifig. 7,
wherein the tappet controlling connection is,
for the time being, rendered inoperative.
Fig. 10 is a front elevation, also taken on said
line w w of Fig. 2, but showing the latch
thrown backwardly to its limit, and F Fig. 11 is

a side elevation, in reduced sca,le showmﬂ' the.

relation of the pa.rts when the engine is run-
ning normally.

The valve-gear indicated on Sheet 2 of the
drawings is substantially the same as usually
prowded with the “Greene engine,” before
referred to. Its construection and arrange-

-
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necting the same with valve-actuating mech-

30

9

95

ment being such that the steam cut-off pomt .

1S antomatlcally caged or fixed by means of
the governor- sctuated bell -crank lever a?,
Wthh through the medmm of the rod v* and
gunided bottom plate v’ opelates to simulta-

I00

neouslv move the tappets v in a vertical di- -
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- top of the bar, thus preventing them from
“hooking-on” or engaging the toes w? until
~ the safety device, about to be described, is

. returned toitsnormal p051t10n thereby addpt-

IO

centrie in the usual manner.
of the tappets are arranged to engage eacha

mounted in a guided sliding-bar D arranged | head and arranged to engage a stop-pin o, as

to reciprocate to and fro by means of an ec-
Theupper ends

yvielding toe ¢®* mounted in an arm 20° secured

to arock-shaft Ii; the latter carrying at its op-
posite end a valve-arm « (shown dotted) to |

which is jointed a rod «’ adapted to be at-
tached to the steam-valve mounted in the
steam chest, all as common.

 the tappets to project more or less above the

~bar D thereby engaging the toes w? to a cor-
responding extent; the degree of such contact
of the surfaces combined with the reciprocat- |
ing movement of the bar itself operating to
vary the area of the steam opening or point.

 at which the steam-valves are tripped to cut
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~ oft the steam flowing from the steam chest |
- The steam-valves after be-
ing thus released or tripped auntomatically |

into the cylinder.

close the steam ports by means of a weight or

dash-pot, as common to engines of this class.

I would further state that the weight or re-

sistance of the tappets rod v*and correspond-
ing arm of the lever a* exceeds that of the

horizontal connection a. Therefore whenever

 the latter is rendered inoperative or discon-
nected from the governor the tappets auto-

matically drop to their limit, flush with the

ing the connection a to again move in unison

- wnh the governor.

My 1mp10vement or Sd,fetw attachment as

- 1t may be termed, is indicated on the draw-
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ings by A the same being supported by an
extension 8’ of the sleeve s adjustably se-
cured by screws s® to the governor stand or
column 7; said extension ha,vmn' lateral hubs
s® in which a small rock-shaft e is adapted to
oscillate by means of a lever!secured thereto;
the latter having a vertical link or connec-
tion m jointed to its free end (see Figs. 2, 7,
&e.) which in turn is jointed to and receives
motion from the governor in any well known
manner. To the front end of the said rock-

shaft e is secured a lever b having its outer

portion enlarged to form a head b’ into the
center of which a pin 4 is fixed; the latter ex-
tending toward the front to form a journal

for the short tie or connection ¢, soon to be -
described. The head 6’ and corresponding

portion of the pin are bored out vertically to
freelyreceive the locking-pin d, the latter pro-
jecting through the upper and lower faces
thereof. As drawn the lower portion d’ of
the pin is enlarged and extends beyond the
lever-head for the purpose of

with said connection ¢. The head b’iscoun-

- ter-bored to receive a spring n, the latter be-

ing also in engagement with the enlargement
d’ of the locking-pin. A head or collar & is

secured to the upper end of the pin, the same
projecting beyond the rear face of the lever-

I would add
that any fluctuation in the governor causes

~interlocking:

the locking-pin.

498,002

clearly shown in Fig. 4 ThlS collar also :

serves to limit the downmard movement of
To the rear side of the lever

o

b is fixed a lug 0° arranged to form a catch

when combined wﬁh the lﬂteh 1.
The extension s’ of the sleeve s ha% a sta-

tionary stud 7?2 fixed therein parallel with rock-

shaft e; to the front end of the stud is rigidly
secured a short arm f carrying at its outer

end a stop-pin 0. Upon the stud , and at the
rear of said arm £, the latch ¢ is loosely

‘mounted. Thislatch isprovidedon its under
side with a hook portion ? extending beyond

the front face of the arm f; the same being

75
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beveled and arranged to engage a noteh 0° of- -

said arm (see I‘w 10) and “also adapted to

~engage with the lug or catch b? of the lever b.

The upper portion of the latch is so con-

strueted that upon moving it beyond the ver-

tical center it will automatically oscillate to

its limit;—the notch o° arresting 1t in cne po-

sition, the hub s performing a like office at

“the other extreme, see Fig. 10

90

The n"overnor-actuated horizontal connec-

tion a, befme referred to is provided at one

(rear) end with a head a’ Jointed to the short
connection ¢ by means of a pin p rigidly se-

cured into the lower end of the latter; the
corresponding end ¢’ of said connection ¢ be-

ing enlarged and extending rearwardly, and

further having a substantially flat upper face

provided with a recess ¢*® arranged to form a
seat for the end of the lock.mﬂ'-pm see K'igs.

3 and 4.
Figure 1 as: before stated ShOWS the rela-

tion of parts when the engine is at a stateof
rest but it also indicates the position of the

parts just before the engine has attained its
normal speed, as in %tartmg, the arrow indi-
cating the direction in which the lever b is
moving under such conditions.

In Fig. 5 the relation of the partsis asthey
would appear while the engine is in opera-
tion, or just after the engineer had thrown
back the latch preparatory to stopping the
engine, so that the lever b in descending will
be arrested by the toe or hook ¢ of the latch
the latter then sustaining the weight of the
moving parts of the governor. In thus ar-
restuw the lever it acts to vibrate the latch
ahead past its center of gravity; the parts
when at a state of rest appearing substan-
tially as represented in Kig. 1.

In a well designed engine of the classhere-
inbefore referred to provided with detach-
able valve-gear controlled automatically by
a governor, as I3, driven say by a belt w any

substantial variation in the load imposed

upon the engine will, as usual, produce a cor-
responding change in the path described by
the revolving governor-balls w; such change
operating through the connection m, &e., to
move the tappets a corresponding extent,
thus gaging the point at which the steam-
valves cut-off live steam from the cylinder.

From the foregoing description of my im-
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the latter is *Lut{)matleally withdrawn from

‘the connection ¢ whenever the oOVernor acel-
~dentally ceases action, or stOpS, thereby 1n-

stantly permitting the tappets to automati-

cally drop to their limit and preventing non-

action of the steam-valves.
I am aware that some kinds of modern cut-

off engines are provided with various forms

of safety devices adapted to automatically

trip or release the valve-gear in case of acci-
dent to the governor mechanism; but such

former devices involve the use of aremovable
pin or lever, or other analogous part, which
must be manipulated by the engineer both

~1n starting and stopping the engine, other-

20

2

wise the device will not become operative in
the event of accident to the governor mech-
anism. In one patented form of mechanism

for regulating steam engines the device In-
cludes ashifting-link jointed to the governor-

vibrating arm and the connecting-rod .which
actuates certain parts of the valve-gear, and
a stop. In the said deviceit is necessary, in
order to insure its successful working, that
the stop be turned both in stopping and start-
ing the engine; the shifting-link referred to
bemﬂ' so construeted and alranwed that when
in 0perat10n the major part of the governor’s

- vertical movement is required to brmﬂ' the

35

device into action; said link, moreover, bein o
simply jointed to the vibrating arm.

In an engine provided with my improved

safety-device it is only necessary,in case the

engine 1s to be stopped by closing the throt-

~ tle-valve, that the engineer first swing the

40
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latch ¢+ rearwardly from the position shown

in Iig. 11 to that represented by full lines in
Fig. 10, so that as the lever 0 gradually de-
scends in unison with the decreasing speed

of the governor the catch 0° will automati-
cally engage the hook 2° and foree the latch

ahead past the center; the relation of the

parts upon thusstopping the engineis clearly

shown in FKig. 1. Inrestartingthe enginethe

device (when left as just described) requires

no attention whatever from the engineer; and
as the lever b rises, due to the increasing
speed of theengine, the catch is antomatically
withdrawn from the hook, thus permitting the
lateh to drop by gravity to its limit, as shown
in Fig. 11. Now, in case the governor be-
comes suddenly and accidentally inoperative
from any cause when the engine is running
normally the lever b in falling will cause the
collar &k to engage the stationary stop-pin o,

thus arresting the downward movement of

the locking-pin; the further and final down-

ward movement of the lever operates to au-

tomatically withdraw the pin d from the con-

‘nection ¢, at the instant of unlocking or dis-
connecting said parts the weight of the lever
a?, &e., causes the head of the tappets todrop
into the sliding-bar and prevents further ac-

tion of the steam valves.

- ' provement it will be apparent that the posi- | show the corresponding relation of the de-
~ tion and relation of the fixed stop-pin o to
~ the collar & of the locking-pin d is such that

viee, &c.

In order to restart the engine from the po-

sition last deseribed- the. Iew er 01s first forced

upwardly until the latch can be swung into
‘engagement with the notch 0% thereby hftmu*_
the pin from the stop o, followed by pushing
‘the connection « rear Wdldl} until the lock-.
ing-pin springs into the holec?of the connec-
tion ¢ thus lockmﬂ' these parts together, as.
Now upon opening
the throttle-valve the rising governor-acta-

shown in Figs. 1 mld 6.

ated lever b withdraws the catch from the
Jatch; the device when the engine has at-
tained a normal speed being as shown in Fig.
11. Obviously the position of the lever b will
vary within the normal working limits of Its
oscillation up and down (corr ef-:pondmfr with

any change in the load upon the engine) with-
out tripping the locking-pind to prevent non-
But when the point

action of the valve-gear.
say of maximum cut-off has been reached a
comparatively small additional angular move-

‘ment of the lever (equal to one- fourth of an
inch at the head 0’ of the lever) will through

the medium of the coacting parts be su ffi-

cient to disconnect the tappebopemtmw rod

2 from the governor, and thus auntomatically

stop -the engine.
In celtam cases it may be found desirable

to stop the engine quickly and without clos-
ing the throttle valve; in such event the en-
eineer throws the latch over to-its limit, as

mdmated by full lines in Fig. 10, and at the
same time lifts the lockmmpm d by hand

75
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from the connection ¢, the tappets then au--

tomatically falling to their limit instantly, as
hereinbefore described. When the governor
stops moving it will be found to have carried
the lever 0 downwcudly until arrested by the
latch, the latter then supporting the weight
of the balls, &e.  Uponrestarting the engine
the engineer simply pushes the 10d a rear-

Wdt‘d]y’, thereby forcing the end ¢’ of the con-

nection past the yleldmﬂ* locl{mtr-pm until

105
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the latter springs into the sea,t c?, thus com- |

pleting the operation.

Any desired change in the posmon of the
stop-pin o, 1elat1vely to the locking-pin, may
be effected by an axial movementof thestud
% first unscrewing the el&mpmn' nuat f° for
such purpose.

Tt will be seen that the latch z,perfm ms two

.1mportant offices; it serves (a) when thmwn.
‘backwardly to the position shown in KFig. o,
‘prepar a,tmy to stopping the engine, to auest

and sustain the weight of the gover nox-ba,lls, .
&ec., while the engine is stOpped the action.
of the lever b in fallmﬂ' being to automati-

cally swing the latch forward pdst the center

of grav 1ty, as shown in Fig. 1, thus enabling

115
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the engineertorestart theengine with gr ea,ter |

fael,hty, and (b) the latch automatwally as-

sumes the safety or normal position, shown

in Fig. 11, upon restarting the engine so that

130

In case of accident to the covernor the lateh .

IFigs, 7, 8 and 9 | then will permit the. level &e., to - chop be-
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low the normal limit, thereby allowing the | tion ¢, and a latch arranged to engage with

locking-pin to be automatle&llv w1thd1awn
from the connection ¢, and thus producing
non-action of tappets, &ec., see Figs. 7 and 8.

It may be unnecessary to state that 1 do

not limit or restrict the construction of my

improved safety device to the exact form rep-
resented in the drawings.

I claimm as my invention and desire to se-
cure by United States Letters Patent—

1. In a steam engine provided with auto-
matically detachable valve-gear, the combi-
nation of an actuating-rod connected with
the valve-gear, a governor, a lever adapted to
be actuated by and in unison with the gov-
ernor, a yielding locking-pin mountedin said

lever, a connection or tle jointed both to said

lever and actuating-rod and arranged to be
locked to the level through the medlum of
sald pin, and a fixed StOp adapted to auto-
matically withdraw the lockirg-pin from said
connection whenever the lever passes a pre-
determined limit, substantially as hereinbe-
fore described.

2. In a steam engine provided with mech-
anism for automatically cutting off the steam

at varying points in the stroke the combina-
tion of the governor, a U*cwem01:'-.:‘5:',0tuafced rod,
as d, attached to the valve-ﬂ'ear a safety de-
vice connecting both said governor and rod
arranged to automa,tleally dlseonnect the rod
therefrem and a lateh adapted to arrest the
movement of the governor and support the
welight of its balls, &e., substantially as here-
mbefore described.

3. T'he combination of the governor and an
arm,as b,actuated by and in unison with the
governor provided with a catch and a yield-
ing locking-pin, with a rod, as a, connected
with the valve-gear, a eo_nneetmn as ¢, jointed
tosaid arm a,nd rod arranged tointerlock with
the locking-pin, a fixed stop, as o, adapted to

withdraw the locking-pin from the connec- |

said catch, substantially as described.

4. In a steam engine provided with a gov-
ernor and automatically detachable valve-
gear arranged to be released through the me-
dinm of the governor, the combination of a
safety device interposed between and con-
necting said governor and valve-gear adapted
to automatically disconnect said parts in case
the governor becomes accidentally inopera-
tive and a counter-weighted latch mounted
and adapted for opelatmn subf-‘atantmlly as
hereinbefore describad.

5. In a steam engine, the combination of
the governor mechanism, the tappets adapted
to operate the steam-valves, an antomatically
detachable safety-device or stop-motion con-
nected with the governor, connecting means
jointed to the safety device and controlling
the vertical movement of the tappets, and a
supporting-latech adapted to automatically
change its position when relieved from the
weight of the governor,substantially as here-

| inbefore described and for the purpose set

forth.

6. In a steam engine provided with detach-
able valve-gear having tappets controlled by
a governor and an automatically detachable
satety device, a latch adapted to coact with
the safety device arranged to automatically
swing into position to support the governor
while the engine is being stopped, and during
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the period of rest, and also adapted to auto-

matically change its position upon restarting
the engine, thereby permitting the safety de-
vice to come into action in case of accident
to the governor, substantially as described.
In testimony whereof 1 have affixed mysig-
nature in presence of two witnesses.
WALTER II.- BROWN.
Witnesses:
GEO. H. REMINGTON,
ipA M. WARREN.
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