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To all whom it ma,y CONCOTrH:

Be it known that I, KUGEN CONRADY, of

111vented
eertam new and useful Improvements 1n

Steam-Engine Governors, ef which the follow—

ing 18 a speelﬁeatlon

This invention has for its obJ eet to pr owde
"a centrifugal governor for steam engines,

- adapted, first, to operate equally well in any

10

position; seeendly, to be adjusted as to its

sensitiveness to variations of speed, so that

it may be made to operate the throttle valve |

~ when the speed of its revolution reaches any

20

25

predetermined rate; and thirdly, to overcome

the resistance in the mechanism which com-

municates motion to the throttle valve from
the governor, without obstructmn to the free.

motlon of the oovernor arms.

- To these ends my invention eens.lsts in the
improvements which I will now proeeed to

deseribe and claim.

- Of the accompanying dr&wmﬂ*s founmﬂ* a
part of thisspecification, qure 1 represents

a side view of a governor embedymg my in-
vention. Fig. 2 represents a side view from

a different pemt and showing the preferred

- means for indireectly Lonnectmn‘ the governor

o

with the throttle operating meehemsm Fig. |
-3 represents a side view of a modification.
The same letters of reference indicate the |

 same parts in all of the figures.

In the drawings a represents the govelner

.Shaft which may be adapted, in any suitable

way, to be rotated by the engine eentrolled 01'

governed by the governor.

The essential features of my 1mpreved gOV-

‘ernor are, first, two weighted levers b b_‘

meunted to eseﬂlete freely on pivots or bear-

~ ings b? connected with-the shaft a, each lever

':45.

50

hevmg an arm 0’ extending at right angles |

to the direction of the length of the lever

from the center on which the lever oscﬂl&tes.

and an antifriction roll ¢ on said arm, and
secondly, a cross head-d extending across the
shaft at right angles thereto and fitted to

slide in the dlI'eCtIO]l of the length of the

shaft, said cross head having a flat face on
Wthh the rolls ¢ ¢ bear. The cross head d is

connected by arms f f with a collar ¢, which
is fitted to slide on the shaft o and is caused

to rotate with said shaft by a key h on the
shaft engaged mth a groove in the cellal g.

PatenT OFFICE.

Henee the eellar and Cross head retete Wlt]l':"

the shaft, although they are free to move in

the dlreetmn of the length thereof. - The col-

55

lar g1S}1eldmrrlysupp01ted by aspiral spring -
¢, one end of which bears on the eollar, while .~
the other end is supported by a shoulder or

bearing on the sheft as hereinaftor described.

position it may assume. When theshaftais
rotated in the direction mdleated by the ar-

| The levers b bare provided at their ends with 6o
weights ¢ ¢/, said weights being so propor-
tlened to the length ef the arms of the levers

that each lever is perfeetly balanced in any

row 2, Fig. 2, the levers are revolved about -

the axis of rota,tlon of the shaft.

The cross-

head is normally held by its supporting spring -

4 so that it holdsthe levers b b about parallel

with the shaft @ when the shaft is at rest or
moving slowly, the spring pressing the cross

" head against the rolls ¢ ¢ and acting through
-+ said rolls and through the arms 6’ te hold the_
levers in said position.

shaft tends to throw the weighted ends of the

70

The rotation of the
5
\ levers b b outwardly from the shaft in thedi- .
rection indicated by the arrows 3, 3, Fig. 2. -
When the rotation of the shaft 1eaches the o

decree of rapidity which makes it desirable

to epera,te the throttle and check the speed of
| the engine, the rolls ¢ ¢, which are moved in

the direction indicated by the arrows 4, 4 by
the described movement of the levers & b are

30

eaused to move the CroSS ‘head d en'a,mst the '

pressure of the spring ¢ su

1elent1y to oper- ¢

ate the throttle through suitable inter mediate

devices, such as are herema,fter deseribed.

- The means for connecting the cross head d - |

Wlth the throttle may be Vauously modified. .

In Fig. 1 the collar ¢ has a peripheral

90 o

wreeve 2 which may be engaged with throttle -
eperatmg devices such as are used in connec-

In Fig. 21 Shew the shaft @ plowded with
three pulleys »p’ P

thereon, and the pulley »* is-adapted to slide
on the shaft toward and from the pulley p

| tion with the grooved collar of an. ordinary
‘ball governor, the spring 2 in this case being
| supported by a collar & rigidly attached £
the shaft.

05

The pulley p 15 rigidly |
‘attached to the shaft, the pulley p’ is Toose

ICO

and is engaged with the key & so that it ro-

tates with the shaft,

‘The said pulleys consti- '

tute a friction cluteh which is made operative
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'---,..-::employment of ‘the last described means for |

~ecommunicating motion from the cross head
- is that there is no:interference with the free-
“movement of the governor arms or levers and-
-eross head by frlctwu resulting from ‘direct:
- contact of theregulating mechmnsm with the
““collar ¢g,-there being- no contact between: sa,l.d_ 1-
“mechanism and collar.
'_:d1rectlv connected with the: regulating mech-
~:anism as described in connection with Fig. 1,

1:0 enrra.ge the loose pulley »’ with the pulleys

- p p* and cause it torotate with theshaft aby.
a,movement of the-pulley p2 toward the pul--
 leys p’ and p. Thespring ¢ bears against the

sliding pulley p*and when thehead dis moved

by the described centrifugal- action- of the
Welghted arms the 5pr1n presses the pulley |
~ p? against the pulley p and the latter against
. the pulley p,thus causing the rotation of pul-
- 10 ley p” with the shaft «a. Astmp g of any suit-

| able materialattached atoneend to the pulley | -

- p’ communicates motion fromthelatter toany |-
- suitable regulating -mechanism- adapted to
- actuate the throttle valve. _
mechanism should have a sprmcr to retractit |
- sand open the throttle valve when in’ conse-
- quence of areduction of speed the governor-|
- arms fall back and-the pressure of the spring |
| '-'--i-*-on the: pulleys is ‘reduced so that the pulley'

p ‘18, again loose.
-Animportant advant&m 1e<;u1t1ngfrom the

" tional'and other resistance of the regulating.

- “ate 'when the shaft a is running less rapidly |

- ‘than is necessary when the ordinary direct
 zo

- 5 “the governor is employed.® In each or theex-

“amplesshown.the force of the spring-can be

adjusted tovary the sensitiveness of the gov-

- ’@ernor.:

“and 3 this result may be accomphshed by ad--

~;justing thecollar # upon the shaft, said collar |

~being detachably: secured by a set' screw k'.

' Inthe construction shown in Fig. 2,the same:

- result may be accomplished by adJustlng thee

series of friction pulleys, the pulley p being

““‘detachably Secured by a-set screw k% while

““the pulleys p’ p*are free to moveto a limited -

“vextent in the direction of the length of the

In this'way the governor can be made

5o sensitive that the lea,st increase of sepeed' ‘?the crosshead: ‘fitted to slidethereon and ro-

6o

. "_'_.-’--Shaft

. mechanism; resulting fromthe eontact ther eof'
3 5 “with:the: collar 9, before they can change their |
~~porition-and-thus influence the- speed of-the

...................

‘engine ‘or motor. IHence, as in all other gov-

“e1nors herefofore known, the weights have to°
be made’ of conmderable size and the shaft.
40 run-at a hwh speed to overcome the disturb- |
ing mﬂuence of said resistance. |

" seen, however, that the pressure imparted by
. the spring to the friction pulleys does not in-|

connection of the regulatmg mechanism with

‘In the construction shown .in Fws 1

“~over a predetermined rate will cause the gov-

er nor arms to 0pen a,t once to their fullest ex- mgly supportmn' ssud crosshea,c'l and support-'

Said. rewulatmﬂ';

“When the collar g is-

Tt 'will be

‘Hence the ‘weights

|

}'shaft the

tent and elose as qmckly upon areductlon of |

the speed.

The arms or levers b b are shown in Flo's
1 and 2as mounted on pwots or bearing Whlch

m. In Fig. 8 said levers are connected by

;separate pwots to arms n n attached to the
shaft a and prOJectmcr 11:1 OppOSIte dlI’QGtIOHS
therefrom. 3
It will be séen that the wewhted levers bbh
andthe arms b’ extending at mo'ht angles with
said levers from-their pwots and bearing on
the cross head d, enable the governor to op-

70 o

are parts of a stud or pin passed. through a
‘hole in the shaft o and.-secured by a set screw

7’_5-

80

erate equally well in anyv p051t10n or,in other

words, when the" sha,ft is- elther hor1z0ntal |
vertical or inclined. . - |
In the constr uctmm shown m Flﬂ' 3 the Op-'
“eration of the governor is due to the fact:that ~
one arm of each lever b is'normally:farther -

from the center of rotation:than the otherarm,

- The weight of- each lever-that is far-

suitable stop'-deviees to - ‘prevent-the: longer
‘arms from swinging inwardly beyond a pre-
| determined pomt The wewhted leversd may
be ‘prevented from swinging- past their re- -
-quired-position-of -rest'when-forced -thereto-

| :by thé spring‘ by means of any suitablé stop.
“In the form of -the governor: shown lh ‘Figs. 1

~and 2 this stop may be*a pin rpassing’through

‘ver b will rest when the said armsare i their

normal position; while-in‘ the: form shown in
© U lyolve frictionalor other remstance to the move- |

“inénts of the governor.
~“¢an’be much  smaller than they could other-r
- ‘wise be,and’ the governor can be made to oper--

't elmm-——- o

‘1..In a governor, the combmatlon of the_
‘yieldin ﬂ"ly supported crosshead
-,thereon and the levers mounted intermediate
-of their ends tooséillate on' pivotsor ‘bearings
|attached to‘the'shaft and located at- Opposwe'
| sides thereof;and having weightsatbothends,
+the said: 1evers ha,vlnfr arms-extending from
' their pivotsat right anwles to-the dlrectmn of
the length of the levers and bearing on the -
--.top surface of*the crosshead; as set forth

2. The combination of ‘the: shaft ‘or spindle,

‘tatively -engaged therewith, a sprmg yield-

the levers-occupying - inclin‘ed p051t10ns as
I'shown.
thest from -the.center is therefore:enabled to
-overpower:or-control’ the other sothat ‘when
~the levers are revolved: the tendency of the -
outer arm is to- move. still -farther outward.

‘Forthisreason it is desirable to-provide some
~means for ‘preventing: the'arms b b from- as-
‘suming positions parallel ‘with-the ‘shaft,; and

|-this. may: be: .a,ccomphshed ‘by-arranging -any-— R

- " the governor arms have toovercome the fI'lG--"'-'

g0

100

105
“the shaft, as shown; against ‘which the:upper
:‘s1des of - the upper portwns or-arms of ‘the le-

110
Fig. 8 the said stop may be‘the ‘edges of 'the
‘erosshead d ‘which may be: extended to such
“an extent that its sides ‘will:bear against-the

| inner sides of -the lower portwn orarms of the
levers b 'when the device is at'rest’in its nor- t

115
‘mal position.

| I do not limit myself to'these
forms of stops; however, but: . may vary the

‘same-without: departlnw fmm the Sp1r1t of my' o
rmventmn | _
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ed by a ﬁxture on the shaft, end the leve1s-_

| mounted intermediate of thelr ends to oscil-

late on pivots at opposite sides of the shaft,

 each lever being provided at both ends with

“weights, said levers being also provided at in-
‘termediate points with arms having anti-fric-

- tion rollers bearing on. the top surfaoe of the
| orosshea,d as sot forth. |

10

8. The oombmatlon of the shaft the Cross.

head rotatively engaged with the shaft and

adapted to slide thereon, the weighted levers
mounted to oscillate on pivots “at opposite
sides of the shaft, a series of friction pulleys
‘on said shaft, one being affixed to the shaft,
another 1ooee thereon, and the third adapted |
to rotate with and shdo upon the shaft, said
loose pulley being connected with a device

for transmitting motloo,i and a spring inter-

20

posed between the cross head and thesliding
pulley whereby the motion of the cross head .
~is caused to impart pressure to the sliding |

S pulley, end the latter is oeueed to oo~operate

SO e mw T T

with the fixed pulley in rotating the loose pul-

ley by friction, as set forth.

4. The combmation of the shaft, the Cross- |
ihea,d rotatively engaged therewith, and adapt- . .
ed to slide thereon the levers mounted inter-
‘mediate of their ends on pivots at opposite
sides of the shaft, provided with weights at
both ends,and having projections which bear
on the top surface of the cross-head the said
weights being so adjusted that the levers are

not aotuated by gravitation, a spring on said

shaft yieldingly supporting the crosshead,
and means for adjusting said sprmﬂ' to vary
the sensitiveness of the-governor, asset forth.

In testimony whereof I have signed my

name to this specification, in the presence of -

tober A D. 1890

Wltuesses
8, T PEARSON -
GEO. T, ER_W];N '

two subscribing w1tneeses, this 31513 day of Oc-
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