(No Model.} | - | 4 Sheets—=Sheet 1.

' - -~ F. PHILLIPS. '

GOVERNOR FOR STEAM ENGINES. -

- Patented Apr. 4, 1893,
N

' No. 404,746.

Jrnven€or

G Wil S




(No Model.}) S - 4 Sheets—Sheet 2.
R F. PHILLIPS. '

o ~ GOVERNOR FOR STEAM ENGINES. _
No. 494,746 N ~ Patented Apr. 4, 1893, °

i om—r

__Z-%:&é wCor

' i TERS €O, FHAGTO-LITHOL WASHIRGTON, .




| (Hd Ha‘del._} _- 4 Sheets—Sheet 3.

 F. PHILLIPS.
GOVERNOR FOR STEAM ENGINES.

 No. 404,746. N "~ Patented Apr. 4, 1893.

v

Altest: - F[% vernEor o
G L. T SHilliper, for

L. THE NDRRIS PETEHS ©O. PHOTOLITHO, WASRINGTON, &, €.




(No Model.) 4 Sheets—Sheet 4.

* F. PHILLIPS
- GOVERNOR FOR STEAM ENGINES.
 No. 494,746. - Patented Apr. 4,1803.

L™




 represented in thefollowing specification and |

10

UNITED STATES PATENT

(OFFICE.

FRANKLIN PHILLIPS, OF NEWARK, NEW JERSEY.

GOVERNOR FOR STEAM-ENGINES.

SPECIFICATION formmg pa,rt of Lstters Patent No. 494,746, dated Aprll 4, 1893,
Applicatmn filed September 15,1892, Serial No. 446,027, (No model.)

To all whom Lﬁ 10T COTLCETFTL:

Be it known that I, FRANKLIN PHILLIPS a
citizen of the United States residing at New—
ark, Essex county, New Jer sey,have “invented

certain new and useful Improvementsin Gov-

ernors for Steam-Hngines, fully described and

the accompanying drawing
of the same,
The present lmprovementﬂs aAre appllcable

gs, forming a part

to the governors used for regulating the cut-
In |

off valves in Corliss or other engines.

- such engines as the Corliss the governor varies

I5

- ent-off

2C

36

35

40

45

50

the valves. _
the engine eannot be started; and as such

the pomt of cut-oif by shlftmg a so-called cut-
off cam, which interposes a cut-off toe in the
path of the latch which connects the engine

eccentric with the valve spindle, and such |
cam ig commonly provided with what |

is termed a safety toe which in case the gov- |
: shc}ws the head “of the governor post with an

edge view of the IIDPIOVBd dog.

ernor balls fall by any accident, detaches the
said lateh and wholly prevents the opening of
With the valvesin such position,

movement of the safety toe is caused by the
falling of the governor balls whenever the

engine is stc)pped it has been customary fo

pmvlde a dog which could be set by the en-
gineer, befme stopping the engine, to prevent
the oovernor sleeve from moving to its lowest
point. Such adjustmentof the dog prevents
thesafetytoefrom aﬁeetmﬂth@eut-ofﬁ latches,
and leaves the valvesin an operative condi-
tion to start the engine. It is obviousthatif
the dog is not removed after the engine 1s

started, the governor will be prevented, in |

case of an accident, from actuating the safety
toe and disengaging the engine valves in the
desired manner, Such dogs have heretofore
been dependent upon the care and attention
of the engineer to shift them from their op-

erative pt}mtmn as soon as the engine was .
| and down in a vertical slot f.

started, and the safety toe would of course be
rendeled mopemtwe by any neglect of the
engineer. -

Tt is therefore one object of the present in-

vention to set the dog automatically in its
safety position by the first movement of the

governor, after starting.

The invention also prowdes a latch connec-
tion between the governorsleeve and thelinks
which connect Bhe same with the cut-off cams,

| the breaklnﬂ* or yleldmﬂ' of the governor belt,

Or on any othel abnormal movemeut of the

| engine attachments.

The invention also provides a collar and
cams to detach the lateh at suitable limits of
speed, and to thus stop the engine when sueh
limits are exceeded.
The invention also providesa spring resist-

‘ance which is opposed tothe movementof the

governor sleeve when a specific speed of the
engine is attained.

The operation of the cut-off valvesand thelr
latches is already well known, and the an-
nexed drawings therefore only show the gov-
erning dewces, with thelinks which are com-
monly connected to the cut-off cams.

In the drawings, Figure 1 is a side eleva-
tion of the governor “and its attachments.
Fig. 2 1s an adwe view of the same. Fig. 3

Kig. 4 18 a
51de view of the samoe shmvmﬂ‘ the deﬂ* with
the governor sleeve arr ested Fig. 5 1S an
edn*e view of the cam detached fmm the dog.

i Fw 6 is an elevation of the detaching de-

vices with the link arms shown in detted

lines only Fig. 7 is a plan of the parts

Fig. 8 is an elevation of the
Flﬂ‘ 9 is an edge view of

siown in Fig. G.
safety toe eolumn
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the same, and Fig. 10 is an eleva,tmn of fhe

cam collar.
the dog tlnown out by the starting up of the
governor, and Fig. 12 1s a similar view with
the dog set in readiness to stop the engine.
The governor column ¢ 18 shown mth the

pulley p near the bottom, which would be

connected, by suitable gearing within a box
b at the base of the eolumn to the governor
spindle ¢. The balls ¢’ of the gmf’emar are
shown linked as usual to a sleeve d, which 1is
formed with a cross bar e adapted to slide up
The sleeve 1s
connected by link ¢ with a lever 2 pivoted
upon a bearing ¢ at one side of the column.
The gearing also sustains upon its fulerum 7
the double armed lever % to which the links/
are attached for actuating the cut-off cams
upon the engine valve gearing. The lever &
is provided with an arm- 7’ to which a weight
k? is attached, which operates normally fo
shlfi; the links in the direction of the arrows

and a toe adﬂpted to detaeb the latech upon | ¢/, and to turn the cut-off cams upon theen-

Hig. 11 is a view like Fig. 4 with
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 glne with the safety toe in the path of the | k* strains upon the link ¢ and ﬁtirmaﬂ

~ cut-off latch. 31101*1 4 movement stops the | posesthe hftmg' of the govetnot balls o The:

- enfrmebydetaehinﬂthevalves fromtheir driv- | two collars o, 0/, are ﬁtted to turn upon the
S ing gearing;and the dogwispivoted uponone | hub n of the a,rm h,and are adjusted as here- =
5 ;sule of the column a, to intercept the down- | inafter described. The collar o is provided -~
~ ward movementof the crossbare at a prede- | with eams =, 7/, adapted to disengage the
.. termined point, which prevents the unlateh- | latch m’ by contact with an arm and ?blmkésa EERREEE
- ing of the engine valves. The dog 15‘ formed | attached to the lateh, anfd the collar o’ is pro- 75
_______ -~ as a hinged arm pivoted toastud «’ uponthe | vided with a safety toe s’ adapted also todis-
--------------- 10 column, and provided near its upper end | engage the la,tch When contacting with the =
- with a rota,table cam v having lugs orprojec- | block S. | |
_______ - tions 2" andv® ada,pted toengage a pinw pro-{  The cams ?", r’, as s,hown in Flg 6, are set - -
o jected from the bare. The cam v is provided -.:Lf equal dlstances from the block s when the 80
- witha wedge-shaped tooth z Whlch is opposed | governor balls are at their normal or medium
-------------- 15 bya snmlar tooth uponasprmﬂ'ﬁ andis thus-:-'eleva,tmn and a variation of the governor =
------ -+ forced by the spring into the lewer position | speed, above or below the normal,moves the
~ shown in Fig. 4 or the upper pomtwn shown-: arm ) so that the block s contacts with one = =
o in Fig. 12. | of the c&msandthusdmenmgeﬂhelatchm 8z
o In Flﬂ' 12 the dog 18 shown adapted to ar- | When this oceurs the governor is wholly de-
20 rest the bar eprelumnaly to the stopping of | taehed' f'rom the hnks' 1y atild the Welo*ht ®eoo

fs;;;_-.--;-.;.,--theenﬂ'meandtheeamlssetwwhtheluwv?
- o dog 11 - | the arrows a’ and uulatehes trhe engine valves_ S
)y | as desired. The cams r, 7’; are made ad- 9o
| J;}Sm‘ble upon the colla,r 0 by mea,ns of SGI’F‘WS; SRR
| 75

......... Shmt Spllnﬂ" y . Whleh re- ':;:

EERES leases the pm When the dog is moved slightly |.
The f&llmn' of the governor :':the movements of the 'enﬁ*me when the n'ov-f SRR

on its pivot.
. 30 balls, when the engine is St0pped throws the |

~ bar einto the pomtwn shown in Fig. 4, by ;above- or b-elow the 'normal

. which the pin w presses the lug ¢ downward

----- .. and rotates the cam with the luﬂ' v’ into the
- upward path of the pin. ' The sprmn'ﬁ’ holds
~the cam in such position with sufficient foree -
- to release the dog from the frictional hold of

The collar o,
provided with the safety toes’, may be actun-
ated by any abnormal mevement of the en- 100
gine; and is shown herein connected witha
pulley ¢ which: rests upon the slack side of
: jthe govemor belt p’. The pulley is connected o

'g.andalmkgﬁw RN
The toe s’ is so a.d-

~ the spring ¥” when:the engine is started and |
-~ the governor lifts the b&l e.. When such
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movement occurs the pin w presses the lug

v” (upon the cam) outwardly and throws the
doginto the position shown in Fig. 11 by which
it is entirely cleared from the under side of
the bar e.

of the governor and the eonsequent falling of
the balls may Shlft the links [ in thedirection

of the arrows ¢’ as desired. By such auto- |

matic removal of the dog from the path of
the governor sleeve, the engineer is required

only to place the dog under the bar ¢ when he |

isabout tostop the engine, and is not required
to remove the dog therefrom after the engine

is started. The possﬂalhty of accident aris-

ing from the neglect of the engineer to thus
remove the dog is wholly avmded |
The lever } and the arms are connected
by a latch similar to that used in the Corliss
valve gearing, and the detachment of such
latch permits the weight %? to turn the arms

% in fhe direction of the arrows «’, which

actuates the safety toes of the valve gearing
and prevents the valves from opening.
arm k', as shown in Figs. 6 and 7 is provided
with a sharp cornered stud m, and the arm /1
is provided with a pivoted latch m’ adapted
to hook beneath the same, so that the weight

0 upon the collar o’.
i justed upon the collar as to clear the block s
' when the arm % vibrates through its normal

The starting of the engine thus
operates automatleally to remove the dog
from the path of the bar, so that a stoppcwe -

The |

range of movement, but is adapted to inter-
fere with the block whenever the pulley ¢ is
permitted any abnormal movement by the
slackening or breaking of the belt p’ Such
an action of the belt thus throws the toe s’
into conta,c,t with the block s, and detaches
the lateh m’ as desired.

A spring{ is provided adjacent to the end
of the arm h, with anadjusting screw and nut
" applied to a bearing at its lower end, and a
pivoted finger ¢°is attaehed to the upper end
of the spring and projected in the path of a
finger A’ uponthe end of the arm A. The fin-
ger £?is adjusted to 1ntercept the finger A’
when the governor balls rise to a predeter-
mined height, and the spring thereafter re-
sists the expansion of the balls, and necessi-
tates a greater increase of speed to bring the
block s in contact with the cam T, The maxi-

mum speed at which the lateh m/ may be dis-

engaged is therefore adgustable by varying
the resistance of the spring ¢ by the nut 7.
The movement of the collar o’ may be ef-
fected by connecting it Wlth any other part
of the engine than the belt p’, and the engine
may thuﬁ be stopped by the operation of the
safety toe s, in case of derangement or ab-
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normal movement of such part.
improvements the control of the engine 1s

- rendered much more perfect and far more in-
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dependent of the skill and care of the engi-
neer. - -
The operation of the latech m” which de-

taches the governor from the double armed

lever L is obviously the same whatever the

nature of the valve mechanism with which

the lever is connected, and the detachable
latch with the means for disconnecting the
governor from the lever k& may therefore be
used with a single armed lever and a single
link [ connected with any valve mechanism
adapted to stop the engine in the manner de-
scribed.

In Figs.1 and 2 an arm m? is shown at-
teehed_ dweetly to the lateh m” and provided
with rod m?® which when actuated by any suit-
able means may be operated to detach the

latch and thus sever the connection between

the governor eleeveend thelever kindepend-
ent of the cams r, 7/, and safety toe s’. Such
independent means may be actuated by elec-
trical or other agency from any remote point,
and may thus be employed to stop the en-

cine-in case of accident to the shafting or

any machinery to which the engine 18 con-
nected. Such means may be eperated elec-
trically and the electric connections extended

to various points so that the stoppage of the
engine may be effected from a variety of such
pemts with the same facility.

A spring may be used to perform the same
funetion as the weight %? in automatically

shifting the lever % end the link or links [,

and other kinds of cluteh mechanism beeide
the lateh m’ may be used to connect the gov-
ernor sleeve detachably to the lever & which
actuates the stop mechanism of the engine.
Whatever style of ecluteh mechanism be
used as an equivalent for the latch m’ suit-

- able means would be provided for disengag-

45

~asthe arm m* and rod m® may also beapplied
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ing it when the speed of the governor varied
beyond certain limits, and independent means

directly to such clutch mechanism for stop-
ping the engine independently of the gov-
ernor.

The safety epplmueee deseubed herein may
be used with any other class of engine al-
thongh it is illustrated herein in connection
with the governor regulating appliances fer
a Corliss engine.

What is elelmed herein is—

1. The combination, with the ﬂ'evernor
sleeve d and cross bar ¢, of a Iemomble dog
adapted to intercept the sieeve, a device as

- the spring ¥/’ for holding the dog in its oper-

60

ative position, and a lug upon the dog pro-

Jected in the path of the bar to anutomatically |

displace the dog when the governor is set in
motion, as set forth.

2. The combination, with the governor eel-
umn &, the sleeve d,and the cross bare,of the
dog uw pivoted upon the column and over-

weighted at one side, the spring " to hold the

With these | dog in the downward path of the Cross bar

the rotatable cam v provided with the lugs v’

and 1?2 ag set forth, and the pin w ple;lected
from the cross bar and adapted to engage
the lugs in opposite directions, as hefein_ set
forth.

3. The combination, with the governor col-
umn ¢,the sleeve d, and the cross bare,of the
dog « pivoted upon the celumn and over-
weighted at one side,the springy”to hold the
doe' in the downward path of the cross bar,

the rotatable cam v havmﬂ' the tooth z, a,nd'

provided with the lugs v r and 2 as set for th,
the spring 2’ preseed upon the tooth z, end
the pin w projected from the cross bar and
adapted to engage the lugsin opposite direc-
ions, as set forth.

4, The combination, with an engine gov-
ernor, of the bearing 2 mounted upon the gov-
ernor column, the lever % connected with “the
link I, for the purpose set forth, and pro-
vided mth the weight &% the link g and lever
I eenneeted with the governor sleeve, the
latch m’ connecting the lever i with the lever
k, and the collar o secured ad] ustably to Lhe
bearmﬂ' ¢ and provided with the camsr, 7/, to
detach the lateh at suitable limits ot epeed
subete,ntlalljr as set forth.

. The combination, with an engine gov-
emoz of the bearing? mounted upon the gov-
ernor eelumn,' the lever % connected with the
link [, for the- purpose set forth, and pro-
vided with the weight 4% the link ¢ and lever
h connected with the governor sleeve, the
lateh m/ conneecting the lever i with the lever
fc, the collar o prewded with dogs 7, 7, and
ﬁxed edmetebly upon the beermw 2 and the

collar o” provided mth the eafety toe s” and.

actuated by the link ¢? substantially asherein
sef forth.

6. The combination, with an engine gov-
ernor,of the bearing? mounted upon the gov-
ernor column, the lever k£ connected with the
link /, for the purpose set forth, and pro-
vided with the weight /&7, the link g and lever
n connected with the governor sleeve, the
latch m/ econnecting the lever J with thelever
kc, means for detaehmﬂ' the latch as set forth,
and the finger £ pr ovided with the adj esta,me
spring { and actuated by the arm A upon an
abnormal increase of speed in the governor,
substantially as herein set forth.

7. The combination, with an engine gov-
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ernor, of a lever k provided with weight &7

and.connected with a link {, as set forth, a
lateh or cluteh eonnection between the gov-
ernor sleeve and lever &k, and means as the
arm m? and rod m® applied directly to such
latch or cluteh to disengage the sleeve from
the lever %, as and for the purpose set forth.

In testimony whereof 1 have hereunto set
my hand in the presence of two subseribing

witnesses.
| FRANKLIN PHILLIPS.
‘Witnesee’s’: i
J. A. THOMSON,
T. S. CRANE,
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