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‘but does not inferfere with its longitudinal E
i block 80 which is fastened L\r a screw 81 upon
‘2 lug 32 extending laterally from the lower
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To all whom i vy coneern:

Be it known tlat 1, luu W in“nm‘ &

citizenn of the United States, vesiding at,
sehenectady, county of nth(no(mﬂv Srale
of Now Y orle, have invented certain new and
useful Iniprovements in Centrifngal Gov-
crnors, of which the following is a specifica-
tion.

This inventdon relates {o antomatic gov-
ernors of the centrifugal type such as are
used  for governing (‘nw'nos actnated by .
steam or other d'htm fluid.

The Invention is an hnprovenient upon
the governoy shm\n in U, 8. Patent XNo. |
103249, December 27, 1904, and its object ix |
to improve the mmlrmtlfn and render it
nmw compael and eflicient than heretofore.

The features of novelly ave hereinafter set
forth and particlarly pointed out in the
elatins

In 1Iu accompanying drawing, Fignre 1

= a vertical sectional elevation of one em- !
)mlnm b of y invention; ¥ig, 2 iy a sec- |
tional plan view on the line 22, Tig. 151

Fig. 3 s a sectional elevation of, the Tower
portion of the spring and its abutmult
taken on the line 3--3, ¥Fig, 2; and g 4|
is.a vertical section of the universal joint, |
taken at right angles to the ahox\uw in
Fig. 3.

The worling parls are carried by \hit
able immc, pwlvmbl\ an 111(1051110 cusing
or pot 1 which is preferably uhnduml. and
has a central hub 2 on its hoftow by means
of which 1( 1s secured to the upper end of |
the shafi 3, preferably by a key 4 locked hy
The axis of the pot is coin-
cident with that of the shaft so (}m( 1t ro-
Lates umunmmlh therewith, lid 6
fastened on the pot by screws 7, and con- j
tains a central opening preferably surround-
ed by an apright eireular flange 8 on which
rests an annulay plate 9 pwhm iy rabbeted
into the upvnmv. and secured by one or move !
screws 10, The werew- threaded stem 11 of
the upper spring-plug passes freely through
the central apertore m the plate »nd is sup-
ported adjustably by the nut 12 which rests
ot said plate. A Key 13 is fastened to the |
plate and engages a longitudinal groove in |
the stem to cange it to rotate with the pot,

A

adjustment.
The lower H})Jlﬂ“-plli” 14 is suspended at
the Jower end of the counection- md 13, by

Specification of Tetters

e other
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which rod mollon is communicated
n‘u} anism ]em‘mq to the vaives or
5 which contyol the “'mul\ of motive
the apparains f-:\, he gu\(rnod such
for wxumple the goveinor
and 58 shown in the ubove-men-
tioned patent. .\ universal joint is. inter-
posed bebween sidd rod and the plug in order
to afford the latter 1)0 feet freedon: to ac-
conmnodate jtself {o anv variations in the
construction or ar tmﬂ of the spring. I pre-
iw to construcl this joint as
5 and 4,

The Jower end of the rod is pr(-wded with
a fork 16 which is preferably made separate
from the rod and is drilled and Llppul to
receive the threaded end Of the rod. A
extends through the plug,
with o ’ainiuﬁ nut 17 on ils lower end.
Its uppex end 15 provided with s forlk 18
arranged at Uﬂht AI}Oles to the fork 16.
Betwoen the arms of the two forks is a blocl
Pivot pm% 20, 21 pass transversely
through the forks and the block at moht

feaans ()!

as

=i

; annles to each other though not in the same
P Lmo

Cotter-pins 22 retain the pivot pins
m place: or if one pin has a noteh to engage
with the other pin, the cotter-pins are neces-
sary only in said latter pin.

The spring-plugs ave screw-threaded so
attached to the
ends of the helical tension spring 23, which
encircles the rod 15. The regulation is ad-
justed by screwing the upper plug into or
out of the spring, so as o vary the number
of effective turns,

The governor weights 24 are two in num-
ber and are prow@ﬂcl with knife-edge pivots
25 which bear against ium”um p‘atw 20
secured to the uader side of the lid 6, ad-
Jucent fo its central opening. At their up-

hook 27

which engages the upper o nd of a strut 28,
('onqx\unsg of a straight fat bar having a
knife-edge on each end. The hook 27 is
preferably pnwi(!vd \\'ifi: w gmall bearing
grooved to receive
the knife-edge at the upper end of the hhui
A plate 29 15 fastened to the side of the
hook and cverlaps the end of the strut m
relain it in place. The lower knife edge of
the stret is stepped in a greove in a el

spring-plug.  Each block receives both the

hown in Figs.
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struts on that side of the spring, and they
are retained in the grooves by a T-shaped
plate 83 fastened upon the block by the hold-
ing screw 31. The plates 29, 33 prevent the
struts from being thrown cut of place later-
ally by centrifugal force when the governor
is 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
is about five-eighths of an inch. At normal
speed the weights stand about in the posi-
tion shown in Fig. 1.

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

“4. ¢., in the same axial plane as that in which |

the weights swing, as shown in I'ig. 2. The
braces consist preferably of stout vods 35
having rounded ends which are received
oosely in sockets 86 formed or inserted in
the sides of the spring-plug 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
of revolution as the spring, I get a structure
which is very compact, being only half as
high as a governor in which the weights
are placed below the spring. The parts are
all inclosed in the pot so that if anything
breaks it cannot fly out and endanger the
attendants- or adjoining apparatus. The
parts can be made sufliciently large to be
strong and durable, without occupying an
undue amount of space,

An important 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

60

65

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 is only illustrative, and that
the invention can be carried out by other
means.

{
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What I claim as new and desire to secure
by Letters Patent of the United States, is,—

1. 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-
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 memn-
ber, and means connecting the weights and
suid 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
1s 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
in the same zone of revolution as said spring,
and means comnecting the weights and the

.spring. .

3. A\ centrifugal governor comprising a
rotatable shaft, a casing fixed to the shaft,
a tension spring having its upper end se-
cured to the easing, a spring-plug to which
the lower end of the spring is attached,
weights pivetally mounied on the casing
and located in the zone of revolution of
said spring, and conneclions belween the
weights and the plug. ,

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

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

6. A centrifugal governor, comprising a
tension spring, a spring-plug attached to its
lower end aud having lateral Ings, grooved
blocks on said Iugs, pivoted weights located
in the zone of revolution of said spring and
having hooks at their upper ends, und struts
having knifc-edge ends bearing against said
heoks and blocks. , .

7. A centrifugal governor, comprising a
tension spring, a spring-plug attached to its
lower end, and having lateral Iugs, 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, & tension spring, means for support-
ing the spring at one end on said framé. a
plug attached to the other end of the spring,
pivoted weights located in'the zone of revo-
fution of the spring and acting on the plug
in opposition to said spring, and means for
preventing lateral displacement of the plug
and the attached end of the spring.

g, A centrifugal governor, comprising a
tension spring, a spring-plug attached there-
to, pivoted weights located in the zone of
vevolution of said spring and exzerting =
pressure on said plug in opposition to said
spring, & frame carrying the parts, and
braces between said plug and frame.

10. A centrifugal governor comprising a
tension spring, @ spring-plug attached there-
to, pivoied weights located in_ the zone of
revolation of said spring and exerting a
pressure on said plug in opposilion to said
spring, o frame carrying the parts, braces
between s iug and frame consisting of
rods, and societs loosely receiving the ends
of the same.

gul BOVEInor, comprising u
tension spring ring-plug attached there-
to, pivoted weights lueated in the zone of
vevolution of said spring and exerting a
: in opposition te said
enrrying the parts, and

spring,

HING
braces between said plug and frame in the

]

same axial plane as that in which the
weights swing, .

18, A centrifugal governor which volates
about 2 s, comprising a rotatable
shaft, a casing or {rane fxed on the shaft,
a lension spring having its axis coineident
with the axis of rotation, weights pivoted on

the frame or ceasing adjucent one end of the

spring and mrranged on oppesite sides of
the spring in the same zone of revolution

ing, und connections hetween the

weights and the other end of the spring.

5.4 centrifngal governor, comprising o
spring, weights located on opposite sides of
he spring, knife-edge pivots Tor the weights

arranged adjacent one end of the spring,
el fons intermedinte the 'weights
1 i of the spring, there being
k tweon said eonnections
! eights amd the spring respectively.

governor which rotates

14, A contrifugul
i, comprising an axially

about & given
&

‘attached to the other end of the

located spring, weights wrranged on oppo-
site sides of the spring and substantially
parallel thereto; oppositely disposed knife-
edge pivots at one end of each weight and
adjacent onc end of the spring, connections
intermediate certain of the pivots and the
other end of the spring; there being knife-
edge pivots between sald connections and
the spring, 1 rod leading from the spring
to the apparatus to be governed, and a uni-
versal joint between the spring and the rod.

15. In a centrifugal governor, the combi-
nation of a rotatable shaft, a eylindrical
casing having a head at each end thereof,
one of said honds being monuted 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
spring,
weights pivoted to the last-mentioned head
and arranged avound the outside of the
spring, connections between the weights and
saidd plug, a rod axially armnged within the
spring and extending outwardly through
that Diead to which one end of the spring is
attached, and a connection between the inner
end of the rod and said plug.

16. Tu a centrifugal governor, the combi-
nation of a rotatable shaft, u cylindrical
easing having o head at each end thereof,
one of said heads being mounted on the end
of the shaft, an axially arranged helical
spring within the casing that is adjustably
secured at one end to the other head of
the cylinder, weights arranged on opposie
sides of the spring and pivoled to said lead,
a plug attached to the other end of the
spring, connections between the weighis aad
the plug, braces arvanged between 0 plig
and the wall of the casing to prevent lateral
displacement of said plug, a rod axially ar-
ranged within the spring and extending out-
wardly through that head of the eylinder
to which oue end of the spring is attached,
and a pivotal connection between the inner
end of the rod and said plug.

In witness whereof, T have, hereunto set
my hand this 19th day of July. 1907.

H HARS oy -
FRED W, BENTLEY.
’
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