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1o all whom 1 1y m [LCETTy

e it known that I, Fruio W,
citizen of the United States, ves s1cd i
~ehenectady, county of mhumhaﬁv ke
of New . York, have invented coriain now ang
nscful Thiprovements i Centrifngal Goev-
croors, of which the following is a Hj}i,{.lﬁi -
1011, -

"This mmvention 1{*] ates fo antomatic gov-

BENTLEY, &

t.

Cdevers B

ernors of the u}n{mll ol Aype stiell as are

used  Tor governing engines actuated
steatn or other d%tit, finid.

The mvyention 1s an mprovement upmz
the governoy H]u’un e Ul 5 Patent XNo.
ubq._.l‘fi Dieiember 27, 1904, and 18 object 1--
to tmprove the mnf-:li‘mtlfn and render
fHOre C{_}IIII}L]LL_'N]{E efficient than ]ltjftf.il_(}i.{,.
FThe Teatures of novelly ave hereinafter set
forth und pavticafarly pointed out i the
clalms,

I the accompanying drawing, Fignre 1
= a0 vertical sectional el»—umlmu {;t OlIC en-
bodnuent of my mvention; 2 i-_, dseC-
tional plan view on the line 9, Ihie, 1
Flog. 3 is a sceetional elevation (}J ﬂm Tower
portion of the ‘11}1‘111“" and 1ts abutment,

¥ Fig. 2; and Thig, 1

Iil(r

t.lluu on the lne 2---3,

5.0 vertical section of the universal joint,
.:llxtll at right angles to the showing, 1n
] 140, . |

The workd e parls are carried by 2 stk
able frame, preferably an ineclosing Cusing
or pot 1 which is preferably uhndnmL and
has a central hub 2 on its bottow by means
ol which 1( s secured to the upper end of
the shatft 3, preferably by a key 4 locked by
The axis of the pot JEREHNE
cident with that of the shaft so lhai it ro-
tates concentrically therewith, A Iid ¢ is
fastened on the pot by serews 7. and con-
tatns a cenbral opening preferably surround-
ca by an upright errcular flange 8 on which

by
ii"’ T (‘Oitl‘.‘-tl S8l ‘}iiH JO 1]1' A% RPOTW I 111 FI“T‘?-

T

»bwhieh rod molion 18 communicated
C1ICehn nIsm ie*li‘ww to the
deviees which eontrol the supply of motive
im:__l_ {0 the @pparaius to be governed, sach
imechainsy for ecxample as the g__;r_svt_‘-:m_sr
58 showik in the above-men-
Droned patent. 4 trmwu 1] }mnt 15 mtei
pozed between <aid vod and the plug In order
to afford the Intter l”‘ riect fiwdmh to ac-
commodate Jtsell {o anv variations in the
conzlraction or artion ni {he mrmﬂ I pre-
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S and 4

- receive the th
Cshort rod 157

The Jow er end of the rod is prmuled with
a fork 16 which is preferably made separate
from the rod and is {1*1]0(1 ind hlppcd Lo
threaded end of the rod. A
extends through the plug,
with o vetaining nut 17 on its lower end.
s upper end 1s provided with 5 fork 18
arranged at nﬂht angles to the fork 16.
Between the arms of the two forks is a block
19, Pivoet pmcs 20, 21 pass transversely
through the forks and the block at rwht
annle% to each other though not in the same
P lane,  Cotter- pins 22 retain the pivot pins
1 place: or if one pin has a notch to engage
with the other pin, the cotter-pins are neces-

- sury only 1n said latter pin.

- per ends, on each side, they imw a8
Crests an annulay plate 9 pwhm by rabbeted

mto the upf-nmfu and secured by one or move

scréws 10, The serew- threaded stem 11 of
the upper Mprm
the central aperture m the plate »nd is sup-
ported adjustably by the nut 12 which rests
on gaid plale. A kev 13 is fasiened to the
plate and engages a longitudinal groove in
the stem to canse it to rotate with the pot,
but does not inferfere with its longitudinal
adjustment. .

The lower spring-plug 14 is suspended at

the lower end of the connection-rod 15, by '

-plug passes freely through

DLloek

T E—— . . ——— e ————

.y lurr 3

The spring-plugs are serew-threaded so
that they can be readily attached to the
ends of the helical tension spr ing 23, which
encircles the rod 15, The :f_egulatum 15 ad-
Justed by screwing 1.]'1@ upper plug mto or
out of the spring,
of effective torns.

Lhe governor weights 24 are two in num-
her and are provided with knife- edﬂe pivots
23 which bear apgamst imrmtm tates 20
secured to the nnder *—-1(10 of ﬂw fid 6, ad-
jucent fo its central opening. At their up-

hook 27
which engages the 11‘[31?{‘}"‘ ond of a strut 28,
consisting of a straight fAnt bar having a
knife-edge on each end. The book 9;;’ 15
]nmufahh, provided wilh a $mall bearing
of hardencd sl (eel, grooved to receive
the l*ni_if(‘: cdge at the upper end of the strut.
A plate 29 s fastened to the side of the
hook and overlaps the end of the strut to
retain it in place. The lower knife edge of
the strut s stepped 1noa groove in a steel
block 80 which is fastened Lx a serew Sl upon
extending laterally {r om the mwe“

spring-plug. Each block recelves both the

so as {0 vary the number
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struts on that side of the spring, and they |

are retained in the grooves by a T-shaped

- plate 33 fastened upon the block by the hold-
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2
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30.
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ing screw 31. The plates 29, 38 prevent the
struts from being thrown out of place later-
ally by centrifugal force when the governor
1S running.

- When the governor is at rest, the tension

of the spring lifts the hooks 27 and rocks

the weights inward until their inner faces |
abut against the opposite sides of the blocks

30.  When running, the weights swing out-
ward until, at maximum speed, the studs 34
strike the walls of the pot. These two posi-
tions measure the vertical range of move-
ment of the rod 15, which in actual practice
15 about five-eighths of an inch. At normal
speed the weights stand about in the posi-

tion shown in Fig. 1.

Means are provided {o counteract any
tendency of the spring to move out of ifs |

central position in the plane of rotation of
the weights under the stress of centrifugal
force due to its own weight and that of the
parts carried on its lower end. I prefer for
this purpose braces placed between the lower

spring-plug and the walls of the pot. These |

braces are arranged radially, on a diameter
at right angles to one passing between the
two struts on cach side of the spring-plug;

2. ., In the same axial plane as that inwhich

the weights swing, as shown in Fig. 2. The
braces consist preferably of stout rods 33
having rounded ends which are received
looscly 1n sockets 36 formed or inserted in
the sides of the spring-plue and the walls
of the pot; said sockets being of sufficient
depth and diameter to permit the necessary
vertical play of the parts without danger of
disengaging the braces.

By locating the weights in the same zone
ot revolution as the spring, I get a structure

which 1s very compact, being only half as |

high as a governor in which the weights
are placed below the spring. The parts are
all mclosed in the pot so that if anything
breaks 1t canmot fly out and endanger the
attendants- or adjoining apparatus.  The
parts can be made sufficiently large to be
slrong and durable, without occupying an
undue amount of space.

An 1mportant feature of the device is the
omission of rubbing surfaces of any kind,
thereby eliminating all lag in the operation
of the governor, and insuring a prompt and

delicate response to changes in speed.

In accordance with the provisions of the

patent” statutes, I have described the prin-

ciple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof: but
I desire to have it understood that the ap-
paratus shown 1s only illustrative, and that
the invention can be carried out by other
Imeans. ' '
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What I claim as new and desire to securc
by Letters Patent of the United States, is,~—

L. A centrifugal governor which rotates
about a given axis, comprising a frame, an
axially arranged spring member that is at-
tached at one end to the frame, means ex-
tending between the frame and the unat-

70

tached end of said member for preventing

its lateral displacement, weights pivotally
mounted on the frame and located in the
same zone of revolution as said spring mem-
ber, and means connecting the weights and
sald mnember.

2. A centrifugal governor which rotates
about a given axis, comprising a rotatable
shatt, a cylindrical casing fixed to the shaft,
a tension spring located along said axis that
15 attached at one end to said casing, means
for preventing the lateral displacement of
the unattached end of the- spring, weights
arranged within the casing and pivotally
mounted thereon at each side of the spring
i the same zone of revolution as said spring,
and means connecling the weights and the

Sprng. .

3. A centrifugal governor comprising a
rotatable shaft, a casing fixed to the shaft,
@ tenston spring having its upper end se-

cured to the casing, a spring-plug to which

the lower end of the spring is attached,
weights pivotally mounted on the easing
and located in the zone of revolution of
said spring, and connections belween the
weights and the plug. ,_

4. A centrifugal governor, comprising a
tension spring, a spring-plug to which its
lower end 1s attached, pivoted weights lo-
cated 1 the zone of revolution of said
spring, and struts between said weights and
plug. |

5. A centrifugal governor, comprising a
tension spring, a spring-plug attached to its
lower end and having lateral lugs, pivoted
weights Jocated in the zone of revolution of
sald spring and having hooks, and struts
between said looks and lugs.

0. A centrifugal governor, comprising a
tension spring, a spring-plug attached to its
lower end and having lateral Ings, grooved

blocks on said lugs, pivoted weights located
- 1n the zone of revolution of said sprine and

having hooks at their upper ends, and struts
having knife-edge ends bearing against said
hooks and blocks. . |

7. A centrifugal governor, comprising a
tension spring, a spring-plug attached to its

lower end, and having lateral lugs, grooved

blocks on said lugs, pivoted weights located
In the zone of revolution of said spring and

having hooks at their upper ends, struts

having knife-edge ends bearing against said
hooks and blocks, and retaining plates for
preventing said struts from being thrown
out of place by centrifugal force. |

8. A centrifugal governor, comprising a
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frame, @ fension Spring, means for wppm't
_mﬂf the spring at one end on said framé. a
plug 4‘&@**11%1 to the other end of the spring,
pwemd W{%if his loented in the zone of revo- |

fution of the s spring and acting on the plug
in z}ppmﬁ on to %{11"}1 spring, and means for
‘;"-?{@V{”ILHW 1.-%“1 iﬂﬂp acerment of the plug
and the ¢ ied end of the spring.

9. & wzsinmm‘é gOVernor, comprising a
tension uprmn.; A spring-plug attached there-
to, pivoted ﬂﬂwhm loc cated 11 thﬂ, zone of
revolution of said spring and exerfing a
pressure on Sl 1}1% m ﬁppﬂ%!tmn to sa1d
SPYING, & E'fl ame carrying the parts, and
braces betiwe aud p'ing and frane.

10, A cen uliﬂg SOVEINor Comprising a
tension spring, & bE"‘ihlﬂ‘-Dh”f attached there-
to, m%sﬂ*’% »m”mtq ‘(}Uiﬁvd in the zone of
revolution of said spring and exerting
pressure ol :-'-:_-kz;' d }iaﬁ& in {}?}!JUE—;HLOM to said

(hL

SOTING, 8 iwu the parts, braces
between saig i m and frame consisting of |

rods, and socials *u;amew regelving the endls
of the same. -

11. A centrifugul governcr, comprising u
tension spring, i spring -plug attached there-
{0, plmt{;u Wl ;Lﬂ m_mm,d in the zone of
revolution of said prmh and exerting a
pressure on sakd plug i opposttion te snid
spring, o 3o :"mmw the parts, and
braces between wﬂ ping and frame in the
sanie axial plaie  as that in which the
weights Eﬁ‘i?*.f*i;lg._:,; ,

12, A mfl'iﬁ'i{l‘igﬂ} governor whieh votates
abolt & grea *f}m]muiiw 2 rotatable
shaft, a ca=ing or franie fixed on the shatt,
a lension SpI e hoving s axis coineident
with the nxis of F{}L‘}l‘{}iiq welghts pn{]iv d on
the frane o {_fﬁ.mm ul].:n(vm one end of the
spring amnd ares
the spring in *iw sune zone of revolution
as said s pring, and conuections between the

welghis ;m 1 the other end of the spring.

2
w. W 1r -
- B

i35, 4 centrifnoul ;__{mm'nm COMPrIsSmY i
spring, weights ;(}mi ( on o 1*-1’;-,11{* sides of
the aiml'inlaﬁ i fe-edge prvols Tor the xwfsahh
arranged adjneent one end of the Spring
audl connections ntermediate i}w m*whi
and the other and of the spring, there el 1116
linite (s betweon said connections

r

|.~.
odes Hivols o
| b
"ll] t

{
Ly
1A, “w*i!*fi{;},,“i ()

i

wpiorhily atu

e spring respeetively.
Vernoy which rofates

attached to the other

wed on f)i;*mmtv sides of !

2 X1s, comprising an axialiy

located %})TIE}“ u"elgll{a arranged on oppo-
site sides of the spring and “stibsta iially

parallel thereto; f}pptmmly dmmsml knife-
edge pivots at one end of each weight and

ad]*u ent onc end of the spring. {:01111@(‘*&01‘1*
intermediate certain of the pivots and the
other end of the spring, there bewng Iﬂnw-
edge pivols between said connections and
the spring, a rod leading from the spring
to the apparatus to be gn**mwd rnd A uni-
ur. sal joint between the spring _aud the rod.
5. In a centrifugal governor, the combi-
lmtmn of a mmtab‘{, shatt, o cylindrical
casing having a head at cach end thereof,
one of said honds being mounted on the end
of the shaft, an axially arranged coil spring
within the easing that is secured at oue end
to the other head of the cylinder, a plug
end “of the SPTING
weights pivoled to the last-mentioned head
and arranged around the outside. of the
Spring, connections between the weights and
saed plug, a *ml axially arranged within the
spring and . ex tending outwardly through
that head to ‘vimh one end of the spring is
.mm hed, and a connection between the muer
end of {he rod and suid plug.
146 fn a centrifugal ZOVerROT, the cembi-
nation of a rotatahie shafl, & cylindrical
casing having a head at cach end thereot,
one of said heads bei ing moeunted on the e nd
of the shaft, an a:amllv arranged helical
Spring within the asing that s adjua‘[{ml‘."
secured at one end to “the other head of
the cylinder, w cights arvanged on OPPOSILE
sides of the spring and piv ofed (o said head,
3] p‘mi attached o ’iha other end of the
spring,; connections betw cen the welghis aad
the plug, br aes arvanged betwees v plig
and the wall of the casing to prevent hateral
displacement of said plug, a rod axally ar-
ranged within the spring and extending out-
wardly through that head of the L_‘,lmf_lf_,i
to which one and of 1he s spring is attached,
and a pivotal connection between the mner
end of the rod and sard plug.
In witness whereof, T have, herennto set
my hand this 19th day of .-mhf 1907, |
R Vs",. ENTLAGY
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